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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo yuebHOMY mipenmety "buonorus” (nanee - OUOJIOTHS) HA YPOBHE CPEIHETO
obmiero ooOpazoBanus pa3padorana Ha ocHOBe DenepaibHOTO 3ak0HA OT 29.12.2012 Ne 273-03
«O06 oOpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpero aBaHus
yuebHoro npeamera «bronorus» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCITUTAHMSL.

VYueOnslii npeamer  «buonorus» yrinyonéuHoro ypoBHs u3ydenus (10-11 kiaccer)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBEHHO-HAYYHBIE TPEAMETHD.
CornacHo mnonoxenusm OI'OC COO mnpoduibHble ydyeOHbIE NPEAMETHI, H3ydyaeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocobom muddepeHimanuu oOydeHus: Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpeIHUM OOIIUM, CpeIHUM MPO(PECCHOHATBHBIM U BHICIIMM O0OpazoBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEIIEeHUE
00pa3oBaTeNbHBIX, BOCIIUTATENBHBIX W PAa3BHBAIOIIUX 331ad, CBSI3aHHBIX C MpodopueHTanuein
oOyJaromuxcss W CTUMYJIHPOBAaHWEM HHTEpeca K KOHKPETHOW OO0JIaCTH Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma no yueOHomy npenmety "buonorus" gaér npencraBieHue O 1€KW U 3a7adax
n3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, OIpeeNsieT 00s13aTelIbHOe
(MHBapMaHTHOE) MPEIMETHOE COJepkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezenieHue 1o KiaccaM, peKOMEHIyeT MOCJIe0BaTeIbHOCTh U3yYeHUs YyueOHOTO MaTepuaia
C Yy4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMOOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs,
Onmaromaps 4yemMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS, MPEICTABICHUNA O 3I0pOBOM 00pas3e >KU3HU, Ha
BOCIIUTaHHE OEpEeKHOr0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme o
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH yueOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYyEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynbrataM o0O0ydeHus H B (POPMHUPOBAHMM OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATENIbHOM
NEeSITeNbHOCTH OOy4aloUIMXCcsl 1O OCBOEHHUIO COAEpKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOusiii npeamer «buonorus» Ha ypoBHE cpeAHero oOIiero oOpa3oBaHMs 3aBepIlaeT
Oouosnoruueckoe oOpa3oBaHKE B IIKOJE U OPUECHTHPOBAH Ha PACHIMPEHUE U YIIIyOJIeHUE 3HAHUN
oOyuaromuxcs O JKMBOM MPHPOJE, OCHOBAX MOJIEKYJISIPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKHU, CENEKIHUU, OMOTEXHOJOTHH, BOIIOIMOHHOTO
yUEHUS U IKOJIOTHUH.

Nzydenne yueGHOro mpeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY IOJY4eHHI0 OMOIOrMyeckoro oOpa3oBaHUS B
BY3ax M OpraHH3aIusax CpeaHero mpodeccuoHaIbHOro oopazoBanus. OCHOBY €ro COJEp:KaHus
COCTaBIISIET CHUCTEMa OHOJIOTMYECKUX 3HAHUM, TMOJNYYCHHBIX MpPU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3leioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMpEeHbl U YITyOJIeHBI
OMOJIOTHYECKHEe 3HAHUS O PACTEHHSX, JKUBOTHBIX, Tpubax, OaKkTepHsiX, OpraHu3Me YeIOBEKa,
Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIe MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
nocieayomero Beibopa npodeccun. Bo3moxkHa Takxke MHTErpanusi OMOJOTHUECKUX 3HAHWUH C



COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH O00YJaIONTUMUCS IPH U3YICHUH (PU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o y4yeObHomy mnpenmery "buonorus" otpaxaer CcHCTEMHO-
YPOBHEBBII M HBOJIOLNHOHHBINA MOAXOAbl K U3ydeHHIO Ouojoruu. COriacHO MM, H3y4aroTcs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTO pa3HOOoOpa3us
wraneTsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOW OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU U CENICKIMH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommuxcs 1Mo OOTaHWKe, 300J0TMH, AHATOMUH,
¢usnonorun venoseka. B 11 kimacce M3ydaroTcsi HBOJIIOIIMOHHOE YUYE€HHUE, OCHOBBI SKOJIOTHH U
yaeHue o ouocdepe.

YueOHnplii mnpeamer «buosnorus» mnpusBaH OOECHEUUTh OCBOCHHE OOYyYaromIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U MpaBWi, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHusma, MOIMYJSIUH, OHOLEHO03a, AKOCHCTEMBI, O BBIJAIOIIMXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH, NMPUKIAJAHBIX aCHEKTax
OMoJOrMYecKux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUSI MHTepeca 00ydaroluxcsi K OHOJIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalia B COJIEpKaHUU MPOTpamMMBbl 110
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPWMEW CTAHOBJICHHUS M PA3BUTHUS TOW WM WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb uzyuenus yue6Horo npenmera «buosorus» Ha yriyoaéHHOM YpOBHE — OBJIaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allMd >KHUBBIX CHCTEM
pPa3HOTO paHra M NpHoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoN o0macTu mpoQecCHOHAIBHON JCSITEIHPHOCTH, CBSI3aHHOW ¢ OMOJOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHus.

Jloctmxenue 1enu u3ydeHus ydebHoro npeamera «buosnorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs pelIeHuEeM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE  OOYy4aIONUMHCS  CHCTEMBbl  OHOJIOTUYECKMX 3HaHWH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cUCTeM (KJIETKa, OpraHu3M, MOIMYJsUus, BUJ,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMUXCS OTKPBITUSX M COBPEMEHHBIX HCCIECIOBAHHIX B
OHOJIOTUH;

O3HAaKOMJICHHE  OO0ydJaroImuXcsi €  METOJaMU  TO3HAHUA  KUBOW  IPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOUM M KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PAa3BUTHUS, TEHETHUKU U CEJEKIIMH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTMH); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHNI B jabopaTtopuu U B mpupojae (HAOIMIOJeHHE, H3MEpPEHUE,
HKCIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJIcHUE OOYYaIOIIUMUCS YMEHHUSIMHU: CAMOCTOSATEIbHO HAaXOJAWTh, AHAIM3UPOBATH H
MCIO0JIb30BaTh OMOIOTUYECKYIO HH(POPMALINIO; TIOIH30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN 1
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTHM UM COIMAIBHO-
SKOHOMHYECKUMU M SKOJOTHYECKHMMH MpoOieMaMy YeJOBEUeCTBA; OLIEHUBATH IOCIEICTBUS
CBOEH JIeATENHOCT 10 OTHOIIEHHIO K OKpY)Karolled HpUpoJHON cpenae, COOCTBEHHOMY
3I0POBBI0 M 3/I0POBBIO  OKpYXAlOIIUX JI0oJell; O0OOCHOBBIBATH M  COOJIOAATH  MEpPbI
npoQUIaKTUKH MH(PEKITMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPHUPOJAE U oOecrieueHus
0€30MacHOCTH COOCTBEHHOU >KM3HENEATEIILHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX MPUPOIHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE Hay4dHbIe OTKDBITHS B 00JIaCTH
OHOJIOTHH;

pa3BuTHE Y 0Oy4aromuXcs WHTEIUIEKTYaJlIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSIMU B OWOJIOTHH,



pemaemMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HCCIEIOBaHMS, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HCCIICAOBAHUM, pelIeHus] OWOJIOTMUECKUX 3a/ad, MOJAEIMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB M MIPOIIECCOB;

BOCIIMTAaHUE y OOYUYaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B IIEJIOM H K
OTHEeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroImrUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOJIOTIOIE30BAHIN
(cobmoeHne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAHEHHUU COOCTBEHHOI'O 3J0POBbSl U 3J0POBbSl OKPYXKarOMIMX JtoJed (COOMI0AeHHsT Mep
npo¢unaktuku  3a0oyieBaHmid, oOecreueHHe  OE30MACHOCTH  JKU3HEACATEIILHOCTH B
Ype3BBIYAHBIX CHUTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHUH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCJIOBUH JUISI OCO3HAaHHOTO BbIOOpa OOYyYaIOUIMMUCS HWHAWBHIYaIbHOM
00pa30BaTeIbHOM  TPAaeKTOPUH, CHOCOOCTBYIOIIEH MOCIEAYIOLUIEMY MPOPEecCCHOHATBHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMH HHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OOmiee 4Ymciio 9acoB, OTBEJACHHBIX HAa W3ydeHHE OWOJIOTHM Ha YIiyOJEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 uwaca: B 10 xmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3alMOHHBIX  (GOpM, METOJAOB H CpeACTB oOOydeHus OWOJOTHHU
OCYIIECTBISIETCS C YYETOM CIEIU(PHUKH €r0 COACpKaHUS W HANpaBICHHOCTH Ha TPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa3oBaHWsI B OPraHM3AIUSAX CPEIHEro MPO(EeCcCHOHATBHOTO W BBICIIETO
oOpazoBaHwUsI.

OO0s3aTenbHBIM YCIIOBUEM TIpH OOydeHHHM OHMOJIOTHW Ha yriayOJEHHOM YpOBHE SIBJISICTCS
MPOBEJCHUE JTA0OPATOPHBIX U MpaKTHYEeCKuX pabdoT. Takke ydacTue oOy4aromuxcs B
BBIMIOJIHEHUM  TPOEKTHBIX UM  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpE/IeNIIeTCSl y4YUTENeM Ha OCHOBE MMEIOIIMXCS MAaTepHalIbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBHIH.



COJAEP/KAHUE OBYYEHUA

ConepxkaHue MporpamMMbl, BBIACIEHHOE KYpPCUBOM, HE BXOIUT B TPOBEPKY TOCYIApPCTBEHHON
uroroBou arrecranuu (['MA).

Tema 1. buoJsiorust Kak HayKa

CoBpemeHHast OMOJIOTHSI — KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHS OWOJIOTHH.
buonornueckne Haykum W HW3ydaeMmble UMH TIpoOsieMbl. DyHIaMEHTalbHbIE, MPUKIAJHBIE WU
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HadeHne OWONOTUU B (DOPMHUPOBAHMH COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHWe OHUOJNOTMM B MPaKTHUYECKON
NEeSITEeIbHOCTH  YeJOBEKa: MEIUIIMHE, CeJbCKOM XO3iHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoHcTpauuu

[optpetsl: Apuctotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Jlapsun, V. I'apsei,
I'. Mennens, B. W. Bepnaackuii, WM. II. IlaBnoB, W. WN. MeunukoB, H. W. Basunos, H.
B. Tumodeer-Pecosckuii, k. Yorcon, ®. Kpuxk, /. K. bemnses.

Tabauiel 1 cxembl: «CBA3b OMOJIOTUU C IPYTUMU Haykamm», «CrucreMa OHOIOTHYECKUX

HaYK».

Tema 2. JKuBble cucTeMbl U X H3yYeHUE

KuBble cucTeMbl Kak rpeaMeT n3ydeHus ouonoruu. CBONCTBA )KUBBIX CUCTEM: €JUHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh U 1EJIOCTHOCTb, CIOKHOCTh U YIOPSAOYEHHOCTD
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHU3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKHUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid KUBBIX CHUCTEM: MOJIEKYJAPHbIN, KJIETOYHbIM, TKaHEBBIH,
OpraHu3MEeHHbIH, MOMYIALUOHHO-BUIOBO, 9KOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ouoctepusiit. [Iporeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3zydaroniyue ,UBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aluu.

N3yuenne xuBbIX cucteM. Metoasl Ouosornueckoil Hayku. HabmioneHue, nsmepenue,
JKCIIEPUMEHT, CUCTeMarth3anus, MeraaHanu3. lloHsTMe o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. [lnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runote3a. [lonsTue BBIOOPKH U €€ J0CTOBEpHOCTh. Pa30poc B Ouonornueckux JaHHbIX. OleHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX Pe3yJIbTaToB. [IpUUMHBI UCKaKEHUS PE3YIBTATOB HKCIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE TPHU3HAKU IKU3HWY», «BHOJIOTHYECKHE CHCTEMBIY,
«CBolCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM PUPOIbDy, «CTpOeHUE KUBOTHOM




KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOIO  OpraHu3May,
«buoreonienos», «buocdepar, «MeToabl H3y4eHUs )KUBOI TPHUPOIBI».

OGopynoBanue: 1abopaTopHoe  O0OpyIOBaHWUE  JUIsi  MPOBEICHUS  HAOIIOACHMIA,
U3MEPEHUH, SKCIIEPUMEHTOB.

IpakTnuyeckas padora «Vcnosb30BaHNuE pa3IMYHBIX METOJOB IPHU HU3YYEHHUU KUBBIX
CUCTEM.

Tema 3. Buosnorus kjieTrku

Knerka — cTpyKTypHO-(QYHKIIMOHATIBHAS €MHHIA KUBOTO. MICTOpUS OTKPBITUS KIETKH.
PaGoter P.I'yka, A.JleBenryka. Knerounass teopus (T.IlIBamn, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM TEOpHUH.

MeTopl MOJIEKYNISIPHOM W KJIETOYHON OHOJIOTMH: MHMKPOCKONUS, XpomaTorpadus,
anekTpodope3, METOJ  MEYEHbIX aToMoB, JuddepeHunaIbHoe eHTpUudyrupoBaHue,

KYJIbTUBUPOBaHUE KJIETOK. M3yuenue pukcuposanHvix KIemoK. ONeKTpOHHAas
MUKpockonust. Kongoxanvras muxpockonus. Bumanvroe (npudicuznennoe) uzyuenue Kiemox.
JdeMoHcTpanuu

IMoptpertsl: P. I'yk, A. Jleenryk, T. llIann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmauiel 1 cxembl: «CBETOBOI MUKPOCKOI», «DIEKTPOHHBIN MUKpockom», «Mctopus
Pa3BUTUSI METOJIOB MUKPOCKOITUI.

O6opynoBaHKe: CBETOBOI MHUKPOCKOI, MHUKpPOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIIETOK.

IMpakTnueckas padora «l3yueHue MeTOJOB KJIETOUHOUM OHojoruu (xpomatorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPaMHUKPOIIIEMEHTHI. Bosa u €€ posib
KaK pPACTBOPUTEIA, pEarcHra, y4aCcTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYIIALUN.
MuHepabHbI€ BEIlleCTBa KJIETKHU, UX OHoJoruyeckas posib. Pojib KaTHOHOB U aHHOHOB B KIJIETKE.

Opranunueckue BeulecTsa KieTku. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBod Mouiekyinbl. IlepBuunas crpykTypa Oenka, menTHaHas
cBs3b. BropuuHnas, TpernuHas, 4yeTBepTUYHAas CTPYKTypbl. [leHarypauus. CpoiicTBa O€JIKOB.
Knaccuduxkanus 6enxoB. buomornueckue GyHKIUN 0enKoB. [Ipuotnbi.

VYraeBonbel. MoHOCaxapuabl, JUCAXapHibl, OJUrocaxapuipl U nosucaxapuabl. OOmui
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBAa yrieBoAoB. buonornyeckue ¢GyHKIuu
YIJIEBOJIOB.

Jluuaer.  ['mapodunsHO-rUapOodOOHBIE  cBoiicTBa.  Knaccudukamuss — THIUAOB.
Tpurnuuepunasl, pochoaunuisl, BOCKU, ctepouibl. buonornyeckue Gpynkuuu nunuao. O0mue
CBOMcTBA OMOJOrMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIYIPOHUIIAEMOCTD.

Hyxneunossie kucnotsl. JIHK n PHK. Ctpoenune HykinenHOBBIX KHCI0T. HykneoTnasl.
[Tpunnun kommuiementapHoctu. IIpasuno Yapradda. Crpykrypa JJHK — nBoifnas crnupaib.
Mecronaxoxaenue u o6nonorndeckue pynkuuu JJHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B MoJiekyne AT®. buosnornueckue
¢ynkuuun  AT®. BoccraHOBIEHHBIE TEPEHOCYMKH, UX (QYHKUMHM B  KIeTKe. /pyzue
HYK1e03uompugocgpamoi (HT®). CekBeHUpOBaHHE JHK. Memoow 2eHOMUKU,
MPAHCKPURIMOMUKY, NPOMEOMUKU.

CrpykTypHas OHojorus: OMOXMMHUYECKHE U OMO(PHU3MUECKUE HCCIEIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOJEKyNl. Modenuposanue cmpykmypvl U — @DYHKYuUl
Ouomonexyn u ux xomniekcos. Komnvromepnwiii ouzaiin u opeanuieckuti cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHAL0208.



JdeMoHcTpanuu

Hoptpertst: JI. Tlomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®. Crnrep,
C. Ilpy3unep.

/lnarpammel: «Pacnpenenenue XMMHUYECKUX 3JEMEHTOB B HEXHUBOW  IPUPOJIEY,
«Pacnpenenenue XUMUYECKUX 3JIEMEHTOB B JKMBOW IIPUPOJIEN.

Tabmuuer u cxembl: «lleproguueckas Tabmuna XUMHYECKHX DJIEMEHTOB», «CTpoeHue
MOJIEKYNbl BOJbD», «BelmectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYIbI», «CTpOSHHE MOJEKYN YrieBOoJ0OB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MoseKyiIbl ATO».

O6opynoBaHue: XuMuieckast ocyia 1 000pyJ10BaHHe.

JlaGopaTopHasi padora «O0HapyXeHHEe OEIKOB € TIOMOIIBIO KAYeCTBEHHBIX PEAKIIUII.

JladopaTopHasi pa6ora «lccienoBaHne HyKJIEMHOBBIX KHCIIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tumnel KIETOK: dyKapuOTHYEeCKas W npokapuorudeckas. CTpyKTypHO-()YHKIIMOHAIBHbIE
00pa3oBaHUs KIETKH.

Ctpoenne mnpokapuoTHYECKOM KieTku. KierouHnas cTeHka OakTepuii W apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo U
POJIh MPOKAPUOT B OMOIIEHO3AX.

Crpoenue 1 pyHKIMOHUPOBAaHKE dyKapuoTHuecKoil kineTku. [ImazmaTndeckas memOpaHa
(mna3manemma). CrTpykTypa miazMatudeckoid wmemOpaHbl. TpaHCHOpPT BelIeCTB uepe3
MJIa3MaTHIecKyl0 MeMOpaHy: maccuBHbIA (muddy3us, obneruéHnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIN TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTpUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, (harouTo3. JKk301uTo3. KieTouHas cTeHka.
CtpykTypa v PyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUM, TpUOOB.

Hurommazma. [luto3zosb. Lutockener. J[Bmxkenue uurtoriazmbl. OpraHouzibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorazMarnueckas cetb (IIIC), anmapar ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUHU. B3auMoCBs3b OJHOMEMOpPaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TpaHYJISIPHOTO peTuKyiayma. Mexanusm nanpaenenus oenxoe ¢ JIIIC. Cunres
pactBopuMbix  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
sHAOIUIa3MaTHUeCKuil peTukyiayM. CekperopHas (yHkuus anmapara [onsmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I 01v0ocu. TpaHCIOPT BEIIECTB
B KJeTKe. Bakyosu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHoOWAbI KJIETKU: MHUTOXOHIPUHU, TMIACTUIIBL. [Ipoucxodicoenue
mumoxonopui u naacmud. Cumbuocenez (K.C. Mepeoxckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u 1minacTuia. [lepBuuHbIe, BTOPUYHBIE U CJOXKHBIC IJIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX

pacTeHui.

HememOpanHnble opranouisl kiaetku CtpoeHue U GQyHKIMHM HeMeMOpaHHBIX OpPraHOUI0B
KIeTku.  Pubocomsl. Ilpomescymounvie  unamenmsi.  MukpodunaMeHTsl. Akmunogvie
Mukpoghunamenmoi.  MpIllIEUHbIE  KIETKU. AKMUHOBblE ~ KOMNOHEHMbl  HeMblULeUHbIX

kn1emok. Mukpotpy6ouku. Knerounsiif nientp. CTpoeHHe M JBM)KEHHE KT'YTUKOB M PECHHUYEK.
MuxkpoTpyOouku nutoniasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie b6enxu.

SAnpo. OGosnouka spa, XpOMaTUH, KapuoriazmMa, SAPBIIIKY, UX CTPOEHHE U (DYHKIHU.
Snepublii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPAcMoJIOKEHHE XPOMOCOM B MHTEep(hazHOM
aape. Jyxpomamun u 2emepoxpomamun. belku XpomaTuHa — TUCTOHBL JuHamuka s0epHoll
00010uKU 68 Mumo3se. HoepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).



JdeMoHcTpanuu

Hoptpetst: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuel u cxembl: «CTpOEHHE SYKapHOTHYECKON KIeTKH», «CTpoeHHne >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKN», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

O6opynoBaHKe: CBETOBOM MUKPOCKOI, MMKpPOIIPENapaTbl PAaCTUTENbHBIX, »XHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KIIETOK pa3IMYHbIX OPraHU3MOB.

IMpakTnyeckas padora «/3yueHue CBONCTB KIETOUHON MEMOpaHbD».

JlabopaTopHas pa6ora «lccienoBanue miasmMoins3a U JeIIa3MOIN3a B PaCTUTEIIbHBIX
KIIETKax».

IIpakTnuyeckas padora «/3ydyeHue ABMXKEHUS LUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelllecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIALINS — JBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIK M  reTepoTpodHBId. YuyacTHe KHUCIOpoJa B OOMEHHBIX IIpoleccax.
DHepretuyeckoe oOecrieueHue kieTku: npeBpaiieHue AT® B 0OMEHHBIX Mpolleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KJIETOYHOTro Merabonm3ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa M MexaHusM jeWctBus. KodepmeHnTbl. OTinnuus (EepMEHTOB OT HEOPraHUYEeCKHX
KaTtajau3aTopoB.  benku-akTuBaTtopel M OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(epMEeHTAaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBHUHBIN CHHTE3 OpPraHMYECKUX BEIIECTB B KieTKe. POTOCHHTE3. AHOKCUCEHHbIU U
okcucennvlll  pomocunmes y  baxmepuu. Ceemocobupaiowue nueMeHmvl U  NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp ximopomnactoB B nporecce (potocuHTe3a. CBETOBass U TEMHOBas
¢bazpl. @omoovixanue, Cz-, Cs- u CAM-munwvr gpomocunmesa. TlpoayKTHBHOCTH (HOTOCHHTE3A.
Brustaue pa3nuasbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUEHUE (DOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpa3ue  OpraHM3MOB-XEMOCHUHTETHUKOB:  HUTPU(PHUUPYIOIINE
OakTepuu, jxene300akTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3a.

AnaspoOHble opranu3mbl. Bunel 6poskenus. ITpoxykTsl OpoxkeHHs U UX UCIOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHbIE MUKPOOPraHW3Mbl KaK OOBEKTbl OMOTEXHOJOTHMM U BO30yAUTENN
0ose3Hei.

AspoOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro oomMeHa. IloaroroBuTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILIEIUIEHUE [IFOKO3BI.

buosiornyeckoe okuciieHue, WM KJIETOYHOE JibIXxaHue. Posib MUTOXOHIpHI B mpoleccax
OMOJIOTUYECKOTO OKHCIICHHUSL. [{uknuyeckue peakuuu. OxucnuTensHoe
dbochopunupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmez AT®: paboma
npomonnoti  AT®-cunmasel. IlpenmyiectBa  a’poOHOro Mmyru oOOMeEHa BEIIECTB Iepen
aHa’poOHBIM. D HEKTUBHOCTH SHEPTETUYECKOTO OOMEHA.

JdeMoHcTpanun

Hoptperst: [Ix. [Ipuctinn, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutyenn, I'. A. 3aBap3uH.

TaOmuuel u_cxembl: «PoTOCUHTE3Y, «IDHEpreTuueckuii ooMen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

Oo6opynoBaHue: CBETOBOI MUKPOCKOIM, 000pyJOBaHNE AJIsl IPUTOTOBJICHUS MOCTOSHHBIX
U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopuasi pa6ora «/3ydeHune KaTaJIUTHYECKON aKTHUBHOCTH (EepMEHTOB (Ha
IIpUMEpe aMUIIa3bl UM KaTaasbl)y.

JlaGopaTtopuasi pa6ora «/3yuyeHne QepMEHTaTUBHOTO pACIIEIUIEHUS IEepPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopuasi padora «CpaBHeHHE IPO1IECCOB (DOTOCHMHTE3a U XEMOCUHTE3a».

JlaGopaTopuasi padora «CpaBHEHHE IIPOLIECCOB OPOKEHUS U JBIXaHUSD».




Tema 7. Hacnencreennast muHGopMalus M peajiu3anus eé B KiIeTKe

Peakuuu matpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUIX MATPUYHOTO
cuHTe3a. Peanmsanusi HacneACTBEHHONW uWHpOpMauuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. IIpuHIMIBI TpaHCKpUNIIMKA: KOMIUIEMEHTAPHOCTS,
aHTUNApPAJUIEIbHOCTh, acUMMeTpUYHOCTh. Cozpesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsmus u e€ stansl. Yyactue tpancnopTasix PHK B GuocuuTese Oenka. YcioBust
onocunresa 6enka. Kogupoanue amuHOKHCIOT. Postb pubocom B OnocuHTe3e Oernka.

Cospemennvie npeocmasgnenuss 0 cmpoenuu 2enog. Opranuzalys reHoMa y IpoKapuoT U
9yKapuoT. Perymsiuus akTUBHOCTM TIeHOB y mpokapuoT. ['mnore3a omepona (®P. XKako0,
XK. Mano). Monekynsapusie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycel — HexsieTouHble (pOpMBI JKU3HU M 00JUratHble napasutbl. CTpoeHHe IPOCThIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn JIHK-cooeporcawux
supycos, PHK-codepoicawux eupycos, bakmepuoghacos. Obpamuas mpancKkpunyus, pesepmasda,
unmezpasa.

BupycHbie 3a0oneBaHus 4YelloBeKa, KMBOTHBIX, pactenuit. CIINI, COVID-19,
COLIMANIbHBIE U MEULIMHCKHE MTPOOIIEMBI.

buoungopmamuxa:  unmecpayus u  amanuz  ooarvwux  maccusos  («bigdatar)
CMPYKMYpPHbIX — Ouonocuyeckux  OanHwvlx. Hanomexunonoeuu 6  oOuonoeuu u  mMeouyume.
IIpoepammupyemvie gpynxkyuu 6enrkos. Cnocodvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

IMoptpetsr: H. K. Konsuos, [. . UBaHOBCKUIA.

Tabmuupl ~ u  cxembl: «buocunTes  Oenkay, «l'eHeTmdeckuit komy», «Bupyce»,
«baktepuodarm.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounstit mwmkin, ero mepuonsl u perymauus. Muarepdasza m muto3. OcobeHHOCTH
nporeccoB, nporekaronmx B uaTepdase. [logroroBka knerkn k nenenuto. [IpecunreTnyeckuit
(TTOCTMUTOTHYECKHUH), CHHTETUYECKMH W TIOCTCHHTETHYECKUH (IMPEMHUTOTHYECKUII) HEPHOIBI
nHTEep(Da3HI.

Marpuunbiii  cunte3 JHK — penukanusa.  [lpunmuner  perumkauuu — JIHK:
KOMILIEMEHTAPHOCTh,  TIOJIYKOHCEPBATUBHBIM ~ CHHTE3, aHTHIAPALICIBHOCT. MeXxaHu3M
pemmukanuun  JIHK.  Xpomocombl.  Crpoenne xpomocom. Tenomepsl u — Tenomepasa.
XpOMOCOMHBIH Ha0Op KIETKW — KapUOTHIL. JIMIUIOMAHBIA M TariouaHBI HaOOPBI XPOMOCOM.
I'omonoruunsie XxpomMocoMbl. [10710BBIE XPOMOCOMBI.

Jlenenue kiaetkn — muto3. CTaguu MHUTO3a W MPOUCXOISIINE B HUX MPOLECCHL. THIIBI
muTo3a. Kapruokunes u nurokuHes. buonorndyeckoe 3HaueHrEe MUTO3A.

Perynsnuss MUTOTHYECKOTO LUMKIa KiIeTku. [Iporpammupyemas kieTouyHass Trulenp —
arorTos.

Knerounoe s171po, XpoMOCOMBI, (DyHKIIMOHANIbHAsI TeHOMUKA. Mexanusmbl nponugepayuu,
oupepenyuposxu, cmapenus u eubenu kiemox. «L{ugposasn knemxa» — 6uoungopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdeMoHcTpanuu

TaOnuuel u cxembl: «OKu3HEHHBIH LUK KIETKH», «MHUTO03», «CTpoeHHEe XpPOMOCOMY,
«Pemmukanus JTHK».

OO6opynoBaHue: CBETOBOII MUKPOCKOT, MHUKpompenapaTsl: «MHTO3 B KJIETKaX KOpEIIKa

JTyKay.




JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax».
JlaGopaTopuas padora «HaOmonenrne MUTO3a B KIETKaX KOHYHMKA KOpEHIKa Jyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB. OJHOKJIETOUYHBIE, KOJOHHUAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOGEHHOCTH CTPOCHHS M KU3HEACATEIILHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KosloHnaibHbIe
OpraHU3MBl.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenudl. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHAas, MOKPOBHAs,
MIPOBO/IsAINIAs, OCHOBHAs, MexaHH4yeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacroIoKeHHs
TKaHE! B OpraHax pacTEHUM.

TkaHu IKMBOTHBIX W  4YeloBeKa. THUMBI JKMBOTHBIX TKaHEW: AIUTEIUAIbHAs,
COEJIMHUTENIbHASA, MbllIeuHasi, HepBHasi. OCOOEHHOCTH CTpOEeHMs, (PYHKIMI U pacroyoKeHUs
TKaHEW B opraHax >KMBOTHBIX U YeJIOBEKa.

Opransl. BereraTuBHbIE W TE€HEpAaTHBHBIE OpraHbl pacTeHWd. Opranbl U CHUCTEMBI
OpraHoB HUBOTHBIX U yesoBeka. DyHKIIMN OPraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranu3moB. Kapkac pacrenuid. CkeneTbl  OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblif 1 BHyTpeHHuU# ckener. CTpoeHre U THUIbl COeTMHEHUS
KOCTEH.

JIBI>keHue OopraHu3MoB. JIBUJKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHUIHOE,
KT'YTUKOBO€, DPECHHYHOE. JIBWJKEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONM3MBI U HACTHH.
JIBM>KE€HUE MHOTOKJIETOYHBIX )KMBOTHBIX U Y€JIOBEKa: MblleyHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI U UX paboTa.

IIntanue oprannsmos. IlornonieHne BoAbI, YIIIEKHCIOTO ra3a U MUHEPAIbHBIX BEILECTB
pacrenusamu. [lutanue >KMBOTHBIX. BHYTpHUIIOIOCTHOE M BHYTPHUKIETOYHOE IIMILEBAPCHUE.
[InTanue MO3BOHOYHBIX XUBOTHBIX. OTHENBI NMUIEBApUTENbHOrO Tpakra. IlnmeBapurenbHbie
xkeuessl. [IuimeBapuTenbHas cucTeMa 4eJI0BeKa.

Jpixanue opranu3moB. Jlpixanue pactenwil. Jlpixanue >xuBOTHBIX. uddysus razos
yepe3 INOBEpXHOCTh KieTkH. KokHoe abixaHue. [lpixarenbHas mnoBepxHocTb. JKabGepHoe u
NEroyHoe JpIXxaHue. JlpIXaHHWE IIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKA. OBOJIIOLMOHHOE
YCIO’)KHEHHUE CTPOEHHUs JIETKMX ITO3BOHOYHBIX JXUBOTHBIX. JlpIXaTellbHas cCHCTEMa 4YEJIOBEKA.
MexaHn3M BEHTWISALUN JIETKUX Y ITULL U MJIIEKONUTAOIWUX. Perynsanus apixanus. JlpIxareabHble
00BEMBL

TpaHcnopt BewecTB y opraHu3MoB. TpaHCHIOpPTHBIE CHCTEMbI pacTeHui. TpaHcrnopr
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHbIE cocyael U KpoBb. Kpyru
KpOBOOOpAalIeHUs.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHMS  KPOBEHOCHOH  CHCTEMbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenne y opranusMoB. Belnenenue y pacteHuil. BblieneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyonu. Opransl BblaesneHus. @Punbrpanms, cekpeuus u oOparHoe
BCACBhIBAaHME KaK MEXaHU3Mbl pabOThl OPraHoOB BhiAEIeHUS. CBA3b MOJIOCTU Tea C KPOBEHOCHOU
U BBIJCINTEIBHON cHCTEMaMu. BbiaeneHue y NMO3BOHOYHBIX >KMBOTHBIX M ueioBeka. lloukn.
Crpoenue u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHUE MOYH Y YETOBEKA.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
LUCTBI IPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMUYECKOH 3aIUThl. DUTOHIUBI.



3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI W UMX MpOU3BOJHBIC. 3alIuTa
opranuzmMa otT Ooje3Heil. MMmyHHas cuctema uenoBeka. KieTouHBIH W TyMOpPaJbHBIN
UMMYHHUTET. Bpox1€HHBIN 1 TPHOOPETEHHBIN criennruyecknii UMMYHHUTET. Teopus KIOHAIBHO -
cesnektuBHOoro ummynurera (I1. Dpaux, ®@. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpOXKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHHA.

Paznpaxxumocts W perymsuus y OpraHusMoB. Pa3zapakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts u peryisinus y pacteHuid. PocToBble BemiecTBa M Mx
3HAuYEHUE.

HepBHas cucrema u peduiekTopHas peryisnus y *XKUBOTHbIX. HepBHas cuctema m eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOKHEHHE CTPOEHHUSI HEPBHOM CUCTEMBI Y JKHUBOTHBIX. OTHeb
TOJIOBHOTO MO3Ta TO3BOHOYHBIX KXHBOTHBIX. Peduiekc u peduekropHas myra. besycnoBusie u
YCIIOBHBIE pedIIeKCHI.

['ymopanbHasi perynsius ¥ SHIOKPUHHAS CHCTeMa >XUBOTHBIX U uernoBeka. JKemesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleicTBME TOpMOHOB. B3aMMOCBSA3b HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoranamo-runoduzapHas cuctemMa.

JdeMoHcTpanuu

IMoprper: U. I1. ITaBnoB.

Tabmuiel 1 cxembl: «OTHOKIETOYHbIE BOJAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepuny», «lIpocrerimue», «Opranbl 1BETKOBBIX pacTeHuit», «CHUCTeMBl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMmbix», «TkaHM pacTeHMi»,
«KopueBwie cuctemsl», «Ctpoenue ctebns», «CTpoeHne IUCTOBOW IUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener 4yenmoBekay, «llumeBaputenbHas cucrema», «KpoBeHOCHas cucreman,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cHUCTEMay,
«BplienurenpHas cucremMa», «JHIOKPUHHAsA cucreMma», «CTpoeHue MbIub», «MMMyHHATETY,
«KumeuHnononoctHele», «Cxema NUTaHUS PACTeHUID», «KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIAEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHast cuctema msrymku», «HepBHas cucrema
npecMbIKaomuxcsa», «HepBHas cucrema nTuny, «HepBHas cuctemMa MIIEKONMUTAKOLIUX,
«HepBHas cuctema denoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOMpEnapaThl OJHOKIECTOYHBIX OPraHu3MOB,
MHUKpOIIpenapaTsl TKaHei, paKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UIJIOKOXKHUX, KUBbIE
AK3EMILISPbl KOMHATHBIX PACTEHH, repOdapru pacTeHUi pa3HbIX OTAEIOB, BIIAXKHbIE MPENapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue s JAEMOHCTpAallMd TOYBEHHOTO W BO3AYILIHOIO THUTaHUS PACTECHUH,
pacieryieHus Kpaxmaia u OelKoB TMoJ JeHCTBUEM (EepMEHTOB, 000pyAOBaHUE s
JEMOHCTPALIMK OIBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBUKEHUM, MOJIEIIN FOJIOBHOTO MO3Ta PAa3IMUHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne TKaHEN pacTEHUI.

JlaGopaTropHasi padora «/3yueHne TKaHEN KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHne OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPTraHU3MOB

@opMBI pa3MHOMKEHUS OPraHu3MoOB: Oecroyioe (BKIIOYas BEreTaTUBHOE) M TOJIOBOE.
Buner 6ecrionioro pa3MHOKEHHUS: IOYKOBAHUE, CIIOPYIISIIHS, parMeHTalusl, KITIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. IlonoBwle kieTkw, uaum ramersl. Meho3. Craguum wmeio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruueckuid cMpIcii Mei03a M TOJIOBOTO
npouecca. Meio3 U ero MecTo B d)KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpemzaponpimieBoe  pasButrue. [ameroreHes y KUBOTHBIX. [loJOBBIE  JKENE3bl.
OO0pazoBaHue U pa3BUTHE TOJOBBIX KiIeTOK. CnepmartoreHe3 u ooreHes. CTpoeHHE TMOJOBBIX
KJIETOK.



OmIo0TBOpeHHE U SMOPUOHAILHOE Pa3BUTUE KUBOTHBIX. CIIOCOOBI OIIONOTBOPEHHUS:
Hapy»KHOe€, BHyTpeHHee. [lapTeHorenes.

WNupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTHU
opranusMoB. Mopghocenes — o0Ha u3z enasnvix npooaem smopuonoeuu. Konyenyus mopghozernos
u mooenu mopghocenesa. Ctaaun >MOpHOTEHE3a )KUBOTHBIX (Ha MpUMeEpe JIATyIIKN). J[pobiaenue.
Tunsl npobnenus. [Jemepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH JPOOICHUS MIICKOMUTAIONINX. 3apOJIBIIIEBBIE JIMCTKU (TaCTPYIIALINs).
3akiagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsHHME YacTeil
pPa3BUBAIONMICTOCS 3apojblmia (3MOpUOHANbHAS MHAYKUIMS). 3akiajka IUlaHa CTPOCHUS
KUBOTHOTO KaK pe3yJbTal HUEpPApXUYECKUX B3aUMOJCUCTBUM TIeHOB. DBimsnue Ha
AMOPUOHAIEHOE PA3BUTHE PATMYHBIX (PAKTOPOB OKPYKAIOIICH CPEJIbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbll nepuoxa. Ilpsmoe u HempsiMoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunber pocta >XUBOTHBIX. DakTOpbl pPEryaslMU pPOCTa KUBOTHBIX W denoBeka. Cramuu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M uenoBeka. llepuosabl OHTOreHesa yesoBeKa.
CrapeHue u cMepTh Kak OMOJIOTMYECKHUE MTPOLIECCHI.

Pa3smHokenune u pasurue pacrenuil. ['ametodut u cnopodut. Meio3 B KMU3HEHHOM
nukie pacreruii. OOpa3oBaHuWe CrHop B Tpolecce Menosa. ['ameroreHes y pacTeHUH.
OIIoI0TBOpEHNE H  PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BOWHOE OIJIOAOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PEryIISINN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuun

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

Tabauiel U cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI OECMOIOT0 Pa3MHOKEHHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHAAb», «Pa3MHOXeHUE HBIVIEHBD», «Pa3MHOXKEHHE THAPBD,
«Menos», «Xpomocombly, «l'amerorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30HUIa,
«OcHOBHBIE CcTaguu OHTOTeHe3a», «lIpsmoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MaKCKOTO
Kyka», «Pa3Butue capanum», «Pa3ButHe JATYIIKWY, «/[BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CeMSH OAHOJOJIBHBIX M JABYIOJIbHBIX PacTeHU», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <OKM3HEHHBIM 1MKI MXa», <OKM3HEHHBIH UUKI MaloOpPOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOI MHUKPOCKOIL, MUKpOIpenaparsl AULIEKIETOK u
CIEpPMaTO30MA0B, MOJENb «L{UKII pa3BUTHS JATYILIKIY.

JladbopaTopHasi pa6ora «/3yueHne CTpo€HUsT TOJIOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckasi padora «BpIsiBieHHEe NPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPraHOB PA3MHOXEHHUS BBICIIUX PACTEHUID.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

Hcrtopust craHOBIEHMS W pPa3BUTUA T'€HETUKW Kak Hayku. Paboter I'. Mengens,
I'. ne ®puza, T. Moprana. Poiab 0TeuecTBEHHBIX YUEHBIX B Pa3BUTHM TeHeTHKH. Pabotsr H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. Tumodeea-Pecosckoro.

OCHOBHBIE I€HETUUECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEIbHBIE
I€Hbl, AJIbTEPHATUBHBIE IPU3HAKH, JOMHMHAHTHBIM M PELIECCUBHBIN INPU3HAK, IOMO3UIOTA,
reTepo3UroTa, 4YMCTast JIMHUS, TUOpPHUAbI, reHOTHr, (peHoTtun. OCHOBHBIE METOJbl I'€HETUKU:
rHOPUIOJIOTMUECKHUH, TUTOTOTUYECKUNA, MOJIEKYIIIPHO-T€HETHUYECKHUH.

JdeMoHcTpanuu



Hoptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U. BaBunos, A.
H. benozepckuit, I'. JI. Kapneuenko, 0. A. @unumuenko, H. B. Tumodees-Peconckuii.

Tabnuiel u cxeMbl: «MeTO bl TEHETHKNY, «CXEeMbI CKPEITUBAHUS.

JlaGopaTopnas padora «/lpo3oduina kak 00bEKT reHeTUYECKUX HCCIIEIOBAHUI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHnens — 3aKOH €IMHOOOpasus
ruOpuIoB mepBoro nokojenus. [IpaBuino momuaMpoBaHus. Bropoii 3akoH Menzaens — 3aKoH
paciuernieHus npusHakoB. L{uTonornueckre 0CHOBbI MOHOTMOPUIHOIO CKpeluBanus. ['unoresa
YUCTOTHI FaMeT.

AHammzupyromee — ckpemuBaHue.  [IpomMeXyTOUHBIM ~ XapakTep  HaclaedOBaHUS.
Paciienyienne npru3HaKoB NPU HETIOJHOM JTOMUHUPOBAaHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJieJoBaHUs MpU3HaKoB. L{uTomornyeckre 0CHOBBI JUTMOPUTHOTO CKPELIMBAHUS.

CuernienHoe  HacienoBaHue — npusHakoB.  PabGorsl  T. Moprana.  CremieHHoe
HAacje0BaHUE TEHOB, HApYyUIEHUE CHEIUICHUS MEXAy TIeHaMH. XpPOMOCOMHAs TeOpus
HAaCJEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OIIpPENENeHUs Iojia. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHBIi M reTeporaMeTHblil moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanne Mpu3HaKoB, CLETUIEHHBIX C ITOJIOM.

l'enotun kak menoctHas cucreMa. llnedoTponusi — MHOXKECTBEHHOE JEWCTBHUE T€HA.
MHOKECTBEHHBIN ajuien3M. B3auMoJelicTBUE HeauIebHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucrtas. [Tomumepusi.

'eneTndecknii KOHTpPOJIb pa3BUTHSl PACTCHUM, XUBOTHBIX M YEJIOBEKAa, a TaKxke
(U3MOJIOrMYEeCKUX TPOIECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHermueckue
MEXaHHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35SMH — MAapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUeckne acekThl KOHTPOJI U U3MEHEHHUs HAacIeICTBeHHOW MHpOpMaIK B
ITOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

IMoprpetsl: I'. Menpaens, T. Mopras.

Tabmunpl u cxemsl: «IlepBeiii 1 BTOpOii 3akoHBI MeHnens», « Tpetuit 3akoH MeHaens»,
«AHanu3upymllee ckpeuupanue», «Henonnoe nomuanpoBanue», «CLEINIEHHOE HACIEI0BaHUE
MIPU3HAKOB y Ipo30duibl», «I'eneTuka nonay, «Kapuorumn yenoBekay, «Kapuotum apo30Qpuiib,
«Kapuotun ntuis», «MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoBy.

O6opynoBanue: MOJENb JUIsl AEMOHCTPALIMU 3aKOHOB €IUHO00pa3usi THOpUI0B TIEPBOTO
MOKOJIEHUSI U PACLIEIJICHUsI NPU3HAKOB, MOJEIb Uil JEMOHCTpAllMU 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMK CLUEIJIEHHOTO HACIEAOBAaHUS PU3HAKOB,
CBETOBO MUKPOCKOII, MUKpoTpenapar: «/[pozodunay.

IpakTuueckas padora «/3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO CKpELIUBaHUA Y
JPO30(UITBI».

IIpakTuueckas pa6ora «3ydeHue pe3yabTaToB AUTMOPUIHOTO CKpPEIIMBAHUS Y
JIPO30UITBD).

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3aumopelictBue reHoTuna u cpeabl npu GopMmupoBaHuM (eHotuna. M3MeHUMBOCTDH
npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBIE INPU3HAKUM. Buabl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIIEACTBEHHAS.

MoudukanoHHas U3MeHUYUBOCTh. Posib cpesibl B OpMHUPOBAHUU MOIU(PUKAITMOHHON
n3MeHunBocTH. Hopma peakuum mnpusHaka. BapuanuoHHBI psii M BapuUallMOHHAs KpHUBas
(B. Moranncen). CoiicTBa MOAM(UKAITMOHHONH U3MEHYMBOCTH.



T'enotunnueckas un3MeH4YUBOCTHL. CBOWCTBA T'E€HOTUIIMYECKONH WM3MEHUYUBOCTH. BHABI
TCHOTUITNYCCKOW U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallMOHHAS.

KoMOuHaTiBHasT M3MEHYUBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
W3MEHUYUBOCTH. POJIh KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHHU TE€HETUYECKOTO pa3sHOOOpa3us
B IIpeAeIax OJHOTO BUAA.

MyTauuoHHass W3MEHYMBOCTb. BuHIbI MyTanuii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYIUPOBAaHHBIE MYyTallMd. SpepHbIE W NMUTOIJIA3MATHUYECKHE MYTallUH.
Comarnueckre W TMOJOBbIE MyTaluu. [IpudynHBI BOSHMKHOBEHUS MyTanui. MyTareHsl U HX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJIOTHUYECKUX
psanoB B HacnenacTBeHHod w3meHuuBocTH (H.W. BaBunoB). BuesnepHnas uW3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuka u dnUSEHOMUKA, PONb INUSEHEMUYECKUX (haKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpanuu

Ioptperst: I'. ne ®pus, B. Moranncen, H. N. BaBunos.

Tabmuubl 1 cxeMbl: «Bunasl u3MeHUMBOCTHY, «MoaudukanmonHas HW3MEHUYHUBOCTHY,
«KoMOUHATUBHAS  H3MEHUYHMBOCTDY, «Meito3y, «OMm1010TBOPEHUEY, «I'eHeTnueckue
3a007eBaHMs YeIoBeKay, «Bumbl myrammiiy.

OO0opynoBaHue: )XKUBbIe U TepOapHbIE HSK3EMIUISIPHl KOMHATHBIX PACTECHUH, PUCYHKH
(dboTorpacdun) )KUBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopuasi  pa6ora «lVccienoBaHue  3aKOHOMEpPHOCTEH  MOAM(PUKAIIMOHHOM
U3MEHYHMBOCTH. [locTpoeHne BapHaIlMOHHOTO pAJla U BApHAIMOHHOW KPHUBOI.

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

Tema 14. I'eHeTHKa YeI0oBeKAa

Kapuotun denoBexka. MexayHapoaHass ImporpaMma HCCIIEAOBaHHUS T€HOMa 4YeJloBEKa.
MeToapl M3ydeHHsI TCHETUKH YeJIOBEKA: NeHEaJOrnYecKuid, OJM3HEIOBBIM, ITUTOTCHETUYECKUM,
MOMYISAIUOHHO-CTATUCTUYECKUN, MOJEKYIsIpHO-TeHeTUUeCKuid. COBpEMEHHOE OIMpeaesICHUE
TFEHOTHIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM uHnciie ¢ moMonipo T11[P-
ananu3a. HacneacTBeHnHblie 3a00sieBaHuUs YeIOBEKa. | €HHbIE M1 XpOMOCOMHBIE OOJIE3HH YeIOBEKa.
bonesnu c¢ HacieACTBEHHOW NPEeApacloiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKONW TeHETHUKH B
MPEAOTBPAIICHUA M JICYCHHH TEHETHYCCKUX 3a00JIeBaHUK YeIoBeKa. MEIUKO-TeHETHYEeCKOe
KOHCYJbTHUpOBaHUE. CTBOJIOBbIC KIETKH. [[OHSITHE «T€HETUUYECKOTO rpy3a». DTUYECKHUE aCIIEKThI
uccaea0BaHui B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue GakTOphl MOBBIIICHHONW YYBCTBUTEIBHOCTH YeIOBEKa K (DHU3HUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolleld cpeapl. ['eHeTnueckas MpeapacrosioKeHHOCTb
YyeJIoOBEKa K ITaTOJIOTHSM.

JdeMoHcTpanun

Tabnuiel u cxembl: «Kapuotun yenoBeka», «MeTOIbl U3YUEHUSI TEHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHNs YETOBEKAY.

IIpakTnyeckas padora «CocTaBleHNE U aHAIIU3 POJOCIOBHON».

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTukanmss M CeNeKIUs. 3apoKICHHE CEJIEKIMM M JoMecTukauuu. YdeHue H.
. BaBwioBa o IleHTpax NpoOUCXOXKJIEHHS M MHOT00Opazus KyJIbTypHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAcTeHHUH M MOpoJ KMBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTHUYECKUX PSAOB B HACJIEICTBEHHOW u3MeHunBocTH H. WM. BaBuiioBa, ero sHayeHue st
CENEeKIIMOHHOM pabOTHI.

Metoabl  ceneKIMOHHONW  paboThl.  McKyccTBEHHBI ~ OTOOp:  MAaccoBBIi M
WHAMBUIYAIbHBIA. DTanbl KOMOMHALIMOHHOW cenekiuu. VcrnplTaHue Npou3BOAUTENCH IO



notoMcTBy. OTOOp MO T'EHOTHIy C TMOMOUIBIO OICHKH ()EHOTHIA TOTOMCTBA M OTOOp IO
TEHOTHITY ¢ ToMoubto ananusa JJIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ[ CENIeKIMOHHOW paboThl. PamuanvoHHbBI U
XMUMUYECKUH MyTareHe3 Kak HMCTOYHUK MYTalud Yy KyJIbTYPHBIX (OpM OpraHu3MOB.
Hcnonp30oBaHWE TEHOMHOTO pEJAaKTUPOBAaHUS M MeToJoB pekoMmOuHanTHBIX JIHK s
ITOJTY4YEHUS UCXOTHOTO MaTepuaa sl CEIeKIUN.

[lomyyenne mosmruionioB. BuyrpuBumoBas rtubpuamzanus. bauskopoacTBeHHOE
CKpelllMBaHKe, WX UHOpUIuHT. HepoacTBeHHOE cKpeluBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHnue rerepo3uca B cenekuuu. OtpanéHHas TUOpUIU3aLUsL.
[Ipeononenne Oecrionusi MEXKBUAOBBIX THOPUIOB. JIOCTHXKEHHUS CENEKIUH pacTeHUH u
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHe U WM3Y4YE€HHE T'€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHHUH U UX JUKUX
poanyel s co3/laHUsl HOBBIX COPTOB U TMOPUJIOB CENIbCKOXO3AMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMMHBIX 8 YEJIAX VAYUULEHUS] CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM uucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanuu

[optpersr: H. 1. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II. JIykpsiHenko, b.
JI. Acraypos, H. bopmoyr, /1. K. benses.

Tabmuie! 1 cxeMbl: «L{eHTpbI MPOUCXOXKAEHUS U MHOTO00pa3Hsl KyIbTYPHBIX PACTEHUITY,
«3aKOH TOMOJIOTHYECKHX PsJIOB B HACJIEICTBEHHON W3MEHYMBOCTH», «METOIbl CENeKINN»,
«Otnanénnas rubpuauzamnusy», «MyrareHes».

JlabopaTopHas padora «/3ydueHne cCOpTOB KYJbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX
YKUBOTHBIX».

JladopaTopHas pa6ora «/I3ydeHne METOJIOB CENEKIUN PACTEHUI».

IIpakTHyeckasi padora «[IpuBrBKa pacTeHUIN».

IKckypeusi «OCHOBHBIE METOABI U JIOCTH)KEHUS CENIEKIUU PACTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, B J1a0OPaTOPHUIO arpOYHUBEPCUTETA MIIK HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0rust 1 CHHTeTHYeCKAas OMOJI0T U

OOBeKThl, HUCMONb3yeMble B OHWOTEXHOJIOTMH, — KJIETOUHbIE M TKAHEBbIE KYJIbTYpBHI,
MHUKPOOPIaHU3MBbI, WX XapakTepucThka. TpaaunuoHHas OHUOTEXHOJIOrus: xjeOoleueHue,
MIOJIy4eHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOJEIe. Mukpoouonoruyeckuii cuures. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIOT U BUTAMUHOB.

Co3naHue  TEXHOJOTMM M HMHCTPYMEHTOB  II€JICHANpPaBIEHHOIO  WU3MEHEHHs U
KOHCTPYUPOBAHUS T€HOMOB C LI€JIbI0 MOJIy4EHUs OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIIUX
HE BCTpEUaIOIIMNecs B MPUPOIe OUOCUHTETUYECKHUE MTYTH.

Knerounas umHxeHepusi. MeTopbl KylbTypbl KJIETOK M TKaHEHl pacTeHUH U JKUBOTHBIX.
Kpunobanku. Comarmyeckas rubpuau3anuss U coMaTuyeckuil smOpuoreHes. lcmosib3oBaHue
rarjionJoB B CCICKIHUHU paCTeHI/II\/'I. HOﬂyquue MOHOKIOHANbHLIX anmumen. Hcnoavzosanue
MOHOKJIOHAJIbHbIX U NOJUKIIOHAJIbHbIX dAHMuUmesl 6 MeduuuHe. I/ICKYCCTBGHHOG OIINIOAOTBOPCHUC.
PexkoHcTpyKkIMsl AMLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeTOJ TpaHCIUIAHTALUHU SAEp
KJIeToK. Texunonoauu 03@0p06’ﬂ€H1/lﬂ, Ky1omueupoeaHusl u MUKPDOKIOHAIbHO2O PA3SMHOMNCEHUA
CENbCKOXO3AUCNBEHHbIX Kyiemyp.

XpoMOCOMHasl U TeHHasl MHXeHepus. VICKyCCTBEHHBINM CUHTE3 I'eHa U KOHCTPYHMPOBAaHUE
pexomOunanTHbIX [IHK. Coz0anue mpanceennvix opeanuzmog. JIOCTHKEHHS U TIEPCIIEKTUBBI
XPOMOCOMHOW ¥ TE€HHOW HMHXCHEPUH. OKOJOTHUECKHE U OSTHYECKHEe MpoOJIeMbl T'€HHOM
UHXEHEPUU.



Menmunuackue  Ouorexnonoruu. Iloctrenomuas uumdpoBas  Meauuumna.  [ILP-
JIMArHOCTHKA. MeTa0OJIOMHBIN aHaIW3, TeHOLICHTPUUYSCKUN aHaiu3 MPOTEeOMa YeloBeKa s
OLICHKHU COCTOSIHMSI €T0 370pOBbsl. McIosIb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanust paka.
3D-Ononmkenepust s pa3paboTku (yHIAMEHTATBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/IaHUSI KOMIUICKCHBIX TKaHEW COYeTaHHeM TEXHOJOTHH TPEXMEPHOTO0 OWOTPUHTHHIA U
ckadonauHTa I peHIeHNs 3aa4 MePCOHATN3UPOBAHHON METUIIHHEL.

CoznlaHue BEKTOPHBIX BAaKLUH C LENbl0 OOecreueHus] KOMOMHUPOBAHHOM 3alllUThl OT
Bo30ymuteneit OPBU, ycraHoBieHHEe MOJIEKYISPHBIX MexaHU3MOB (yHkmuoHupoBanus PHK-
COJIeprKaliX BUPYCOB, BBI3bIBAIOIINX 0CO00 ONACHbIE 3a00JI€BaHUS YEIOBEKA U AKUBOTHBIX.

JdeMoHcTpauuu

Tabmuubt  u  cxemsl: «Mcmonp30BaHMe  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
Mpou3BOJICTBEY, «KileTouHast uHxkeHepus», «I'eHHas HHKEHepUs».

JlabopaTopHasi padora «/3yyeHre 00beKTOB OMOTEXHOJIOT .

IMpakTHyeckas padora «IlomydyeHne MOJIOYHOKUCIBIX IPOIYKTOBY.

Ikckypeust «bHOTeXHONIOTUS — BaXKHEHIIas MPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTU
(Ha OMOTEXHOJIOTHUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OMOJIOTHHN

OposmroroHHass teopust Y. Jlapuua. IIpennoceulku BO3HUKHOBEHMS JTapBHHH3MA.
Kuznb u HayuHas aestenbHOCTh Y. [lapBuHa.

JIBwkymue cuiasl dBomtonuu  BumoB 1o Y. J[apBuHy (BBICOKass HMHTCHCHBHOCTH
Pa3MHOKEHHMsSI OPraHMW3MOB, HACJIEJICTBEHHAs HM3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuntetndecko Teopun dBoonmu (CTD). HelirpansHas Teopust
sBoonud. CoBpeMEHHasl SBOJIONMOHHAS OHOJIOTHS. 3HAaY€HHWE OHBOJIIOIMOHHOW TEOpUU B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoHcTpauuu

[Moptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KioBnbe,
Y. lapsun, C. C. YetBepuxos, . U. [lImansrayzen, x. Xonaeitn, /1. K. benses.

Tabmunpl u cxeMmbl: «Crucrema >xuBoi npupozsl (o K. JIunuer)», «JlecTHuia »KuBbIx
cymectB (mo Jlamapky)», «Mexanusm GOpMUPOBAHUSA MPUCIIOCOONICHUNH Yy pacTeHUNl Hu
#*uBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapumipyra nyremectsus Y. [lapeunay, «Haxomaku
Y. HapBuna», «Dopmbl 0oppOBI 3a cymiecTBoBaHUe», «llopoabl romybeii», «MHoroobdpasue
KYJIbTYpHBIX (popm KamycThl», «[lopoasl JoOManIHUX KMBOTHBIXY», «CxeMa 00pa3oBaHus HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHUS IBIXKYIIUX CHI 3BOJIONUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHH SBOTIOLIHN.

Tema 2. MuxkposBoaonus 1 eé¢ pe3yJabTaThl

[lonmymsiuus Kak syeMeHTapHas eAuHMLA 3BOIONMH. COBPEMEHHBIE METOIbI OLEHKU
TeHETUYECKOTO pa3HOOOpas3us U CTPYKTYphl Monynsuuid. MI3menenue reHo(oH1a MOMYIIALUN KaK
JIEMEHTApHOE DBOJIIOIMOHHOE SIBJIEHME. 3aKOH TeHeTudeckoro pasHoBecusa Jx. Xapaw,
B. BaiinGepra.

OneMeHTapHble (PAKTOPHI (JIBMXKYLIME CHJIBI) SBOJIOLMU. MYyTallMOHHBIN Mpolecc.
KomOunaTuBHas u3MeHUMBOCTb. Jlpeii reHoB — cilydaiiHble HEHanpaBieHHbIE H3MEHEHHUs
yacToT aiene B momymasanusx. Oddext ocHoBarens. dggexm Oymuviiouno2o 2opavluiKa.
CHudicenue 2enemuyecko2o pasHoodpasus: npuyunvl u creocmeus. Illposenenue s¢gexma



opeligha 2eno 6 OonbwWUX U ManbIXx nonyrayuax. Murpauuu. M3onsamus  moOmynsnui:
reorpaduueckas (IpoCcTpaHCTBEHHAs ), OMoJIornYecKast (PempoyKTUBHAS).

EctecTBennslii oT60p — HampaBistomuid (akrtop sBoonud. DOpMBI €CTECTBEHHOTO
oTOOpa: NBWXKYIIUH, CTaOMIM3UPYIOMIMKA, pa3phIBalOUINi (Iu3pynTUBHBIN). [lonoBoit oTOOp.
Bo3HUKHOBEHHE U 3BOJIIOLMS COLIUATIBHOIO IOBEAECHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MHKPOAIBOJIONHMUA. BO3HUKHOBEHHE
MPUCTIOCOONCHUH Y opraHu3MoB. ApomMopdo3bl u uauoananrtaun. [Ilpumepsr nmpucnocobneHnit
y opraHm3moB: Mopdosorudeckne, (HU3HOIOTHUECKUE, OWOXUMHYECKUE, TIOBEICHUYCCKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpa3zoBaHue Kak pe3yabTaT MHUKPOIBOJIOLMUU.
W3omsmmst — kimroueBoit  (akrop BumooOpazoBanus. [lytm u crmocoObl BHI000pa3oBaHUS:
ajutonarpudyeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOE»
(momurutonan3anust, rudpuanzanus). JJIMTeIbHOCTh SBOJIIOIMOHHBIX MPOIIECCOB.

Mexann3mbl popMHupoBaHUs OMOJIOTUYECKOTO pazHOOOpa3usl.

Ponp »BOMOLIMOHHON OHOJIOTMM B pa3padOTKE HAYYHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MHUKpOIBOMIONMUS U KOJBOJIOLUS MAapa3uTOB M HX XO035ieB. MeXaHHU3MBbI
(hopmMupOBaHUS YCTOWIMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

IMoprpertsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxeMbl: «MyTallnoHHas HM3MEHYMBOCTHY», «llomynmsnunoHHas CTpyKTypa
BUma», «Cxema mposBieHHUs 3akoHa Xapau—BaiinOepra», «IBWKyIne CHIIBI DBOJIIOIIUN,
«OKoJIOTHYEeCKass HM30JISILIMS TMOMYNSIMA ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAUSL
JUCTBEHHUIbI CUOMPCKON M JTUCTBEHHUIIBI Aaypckoit», «[lomynsiroHHbIe BOJHBI YMCIEHHOCTH
XHUIIHUKOB M kKepTB», «Cxema JeiCTBUS eCTeCTBEHHOro oTOopa», «Popmbl OOpnObI 3a
CyIIECTBOBaHHE, «MHayCcTpHUaTbHBIH MEJTaHU3M, «OKuBble HCKOIAEMbIE»,
«[lokpoBuTeNnbCTBEHHAs OKpacka KHBOTHbBIX», «lIpemympexmaromas okpacka >XHBOTHBIXY,
«Dusnonoruueckue agantauumny», «IIpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buga», «Bunpbl-gBoiiHukm», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BHpooOpazoBaHus», «l'eorpadpuueckoe BuAOOOpazoBaHWue TPEX  BUAOB  JIAHIBIIICHY,
«DKoJIOTHYECKOe BUI000pa3oBaHne BUAOB cuHHUL), «[lomummounsl pacrenuity, «KamyctHo-
peneyHbI THOPUI.

O6opynoBanue: repdapuy pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uyuena NTHI] U 3Bepeil ¢
pUMepaMy pa3IUYHbIX MPUCIIOCOOJICHUH, Yydesla MTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHasi padoTa «BblsiBlIieHHE U3MEHYUBOCTH Y 0COO€H OJTHOTO BUAAY.

JlaGopaTtopuass padora «IIpucrnocobieHuss OpraHu3MOB M HUX OTHOCHTENbHas
11e71ec000pa3HOCTh.

JlaGopaTopuas padora «CpaBHEHHE BUIOB 110 MOP(POIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus u eé pe3yJibTaThl

Meroasl u3ydyeHHss MakpolBoJroIMu. llanmeoHTonornuyeckue MeETOJbl  U3y4YEHUs
sBomonun. [lepexonubie Gopmbl 1 PUIIOTEHETHIECKHUE PSABI OPTaHU3MOB.

buoreorpaduueckue meronpl wuzydeHus osBomouuud. CpaBHeHHe GIOpsl U (payHbI
MaTepUKOB 1 OCTPOBOB. broreorpaduyeckue odmactu 3eMiau. BUab-sHIEMUKH U PETUKTHI.

DOMOpPHOTIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUIECKHE METOAbl U3yYSHUS IBOJIOIHH.
'eHeTnyeckue MexaHU3Mbl 3BOJIIOLMA OHTOTE€HE3a W TOSIBJIEHUS SBOJIOLMOHHBIX HOBIIECTB.
['omonoruuHele U aHaJIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpHO-
TeHeTUYeCKHUe, OMOXMMHYECKHE U  MaTeMaTU4YeCKHe METOAbl HM3YyYEHHUS  DBOJIOLUU.
I'omonoruunsie rerbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUIECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMK U 3BOJIIOLINS TEHOMOB.



OO0mue  3akoHOMEpHOCTH  (TMpaBuUia)  ABOOUUU. [Ipunyun  cmeHvl  yHKYULL.
HeobpaTtumocTs 3Bomonny. AanTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB SBOJTFOITHH.

JdeMoHcTpanuu

Hoptpetst: K. M. bap, A. O. KoBanesckuii, @. Miosiep, J. ['ekkensb.

Tabmuiel u cxembl: «DUITOTEHETHYECKUN PST JIOMIAAN», K APXEOTTEPUKCY», «3BEpO3yObIe
smepb», «Creronedans, «Puanodure, «CeMeHHBIC MAanopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTuHEHTOB», «Penmukthl», «HauanpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE U  aHAJOTUYHBIE  OPraHb»,
«PynumeHTb», «ATaBH3MBI), «XpOMOCOMHBIE HAa0OpHI YEIIOBEKa W HIMMITaH3e», «l JIaBHBIE
HaIpaBJIEHUs SBOJIONUNY, «OO0IIME 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUICKIIUN, TepOapuu, MYJSDKH HCKOMAEMBIX OCTATKOB OPTaHHU3MOB,
MYJSDKH TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYIMMEHTAPHBIX OPTraHOB W aTaBU3MOB, KOJUIEKIIMH
HaCEKOMBIX.

Tema 4. IlpoucxoxieHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunble rumnortes3bl NpOUCXOXKJEHUS JKU3HM Ha 3emie. AOMOreHe3 M IaHCHEPMHUS.
JloHayuHble TPEICTABJICHUS O 3apOXKACHUU XKU3HU (KpealMoHu3M). ['Mmore3a moCTOSIHHOTO
CaMO3apOKJICHHUs KU3HU U €€ onpoBepxkenue oneitamu O. Penu, JI. Cnannanuany, JI. ITactepa.
[IpoucxoxaeHue u3HU U aCTPOOUOJIOTHS.

OcHoBHBIE JTambl HeopraHuyeckoil sBomonuu. [lnanerapHas (reosnoruueckas)
ABOJIIONMS. XUMHYECKass OJBOIIONUA. AOHMOTEHHBI CHHTE3 OPraHWYeCKHX BEIIECTB W3
Heoprannuecknx. Omeir C. Mmwmnepa u I'. IOpu. OOpa3oBanue moauMepoB M3 MOHOMEPOB.
KoanepBarnas rumoreza A. WM. Omapuna, tumore3a mnepBuuHOro OynboHa Jk. XomjaeiiHa,
reHerudeckas runotesa I'. Ménnepa. Pubosumesl (T. Uek) u runoresza «mupa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE TPOTOKIIETKH.

Uctopuss 3emmum u wmeronasl €€ wu3ydeHus. Vckomaembple OpraHMYeCKUE OCTATKH.
l'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE U a0COJIOTHAsT  TEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbl, EPUOJIBI, FTTOXH.

Havanphbie sTanbl oprannyeckoil sBostonun. [losBneHre U 3BOIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuThl. [IpokapuoTel u
3yKapuOTHI.

[Ipoucxoxaenue sykapuoT (cUMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  [PYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONUU BBICHIUX pacTeHuid. OCHOBHbIE apoMOpGO3bl PACTCHUIA.
Boixon pacrenuii Ha cymy. [losiBieHHe CHOpOBBIX pacTeHHMii W 3aBOCBAaHHE HMHU CYIIU.
Cemennbie pactenus. [IponcxoxaeHne IBEeTKOBBIX PACTCHHIA.

OcHOBHBIE ATambl ABOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie X0pHoBbIe
KUBOTHBIE. JKH3HBb B BOJE. DBOJIIOIUS MO3BOHOUHBIX. [Iponcxoxaenrne aMmpuOuii 1 penTHIni.
[Ipoucxoxxaenne miaekonuTammuXx u ntull. [IpuHnun kmoyeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butne xm3HM Ha 3emiie IO dpaM M IEPUOJAM: apXeW, IPOTEpO30H, Majco30H,
Me3030H, KaifHo30ii. O0Ias xapakTepuCcTHKa KJIuMaTa | reoJIoThdeckux mnpoueccoB. [losBienue
W paciBeT XapaKTePHBIX OPTaHHU3MOB. YTIieoOpa3oBaHHE: €ro yCJIOBHUS U BIUSHUE Ha Ta30BbIi
cocTtaB aTMoc(hepsl.

MaccoBble BEIMUPaHUSI — SKOJOTUUYECKHE KpHU3UCHI mpomuioro. [Ipuunnbl U cneacTBus
MaccOBbIX BbIMUpaHUN. COBPEMEHHBIH SKOJIOTHUECKUI Kpu3Hc, ero ocodeHHoctu. IIpobnema
coXpaHeHHs OHopa3HooOpa3us Ha 3emiie.



CoBpeMeHHas CUCTeMa OPraHU4ecKoro mMupa. [IpuHIUMIBI KIacCu(pUKAUU OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

Hoptpetsl: ®. Peau, JI. Cnamnannanu, JI. [Macrep, WM. U. Meunukos, A. W. Onapum,
Jx. Xonneitn, I'. Ménnep, C. Mumiep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombita @. Pemuy, «Cxema ombita JI. [Tactepa mo u3ydeHuro
camo3apoxkJieHus: xku3Huw», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbl HeopraHudeckoin
sBosoIMKNY, «['eoxpoHosiornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOJIOLUNY,
«Cxema o00pa3oBaHUsI DYKapuoT MyTEM cuMOHMOTeHe3a», «CHcTemMa JKHUBOW TPUPOJIBDY,
«Crtpoenue  Bupyca», «Apomopdo3sl pacrenuit», «PurHOGUTEY, «OTHOKIECTOYHBIE
BOJIOpOCINY, «MHOIOKIETOYHbIE BoAOpocan», «Mxwm», «llanopoTHukn», «l 010CEMEHHBIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS IKUBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocteiimuey, «Kumeunononoctueie», «llmockue dvepBm»,
«YneHucToHorne, «PEIOEIY, «3eMHOBOTHEICY, «IIpecMbIkaromuecs», «IITULBD,
«Mnekonuratroniuey, «Pa3BuTue JKHM3HM B apxeuckoW ope», «Pa3zBurHe JKU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe JKU3HM B TMANEO30MCKONM 3pey», «Pa3BuTHe KU3HU B
Me3030MCKOi 3pe», «Pa3BuTHe KU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPA».

OOGopynoBanue: repbapu  PacTEeHUH Pa3IUYHBIX OTACNIOB, KOJUICKIIMA HAaCEKOMBIX,
BJIQ)KHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HIJIOKOKHUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Yydeia MTHUIl W 3BEped, KOJUIEKIIMH OKaMEHEJIOCTEH, IOJIe3HBIX
HCKOIAEMBbIX, MYJISKA OPraHM4eCKUX OCTaTKOB OPraHU3MOB.

Bupryanbnasi jgaboparopHas padora «MoxaennpoBanue onsltoB Muuepa—lOpu no
M3YYEHHIO a0MOTEHHOTO0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JladbopaTopHasi padora «/3ydeHne ¥ oOmnMcaHME HMCKOINAEMBbIX OCTAaTKOB JPEBHHUX
OpPraHU3MOBY.

IpakTnueckass padora «3ydeHne o0cCOOCHHOCTEH CTPOCHUS PACTEHHH pas3HbBIX
OT/EIIOB.

IIpakTnueckass  padora «/3yueHue  ocoOeHHOCTEH  CTpOGHHMSI ~ MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [Ipoucxo:kaeHue 4eJI0BeKa — AHTPOIOreHe3

Paznenel u 3a1aun anTponoaorur. MeToibl aHTPOTIOJIOTUH.

CraHoOBJICHHE TPEJCTABJICHUNH O MPOUCXOXKJICHUM YeOBEKa. Pelurno3nbie BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPHUHU.

CX0ICTBO dUeJIOBEKa C JKUBOTHBIMH. CHCTEeMaTHYeCKOE IIOJOXKEHHE YeIOBEKa.
CBueTeNbCTBA CXOJICTBA 4YEIIOBEKA C JKMBOTHBIMH: CPaBHUTEIBLHO-MOP(OJOTHUYECKUE,
AMOpHOJIOTHYECKHE, (DU3UO0JIOTO-OMOXUMHUYECKHE, ToBeAcHUYeCKrue. OTIWYus deloBeKa OT
JKUBOTHBIX. [IpsAMOX0KI€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE rojJoBHOIO
MO3ra ¥ BTOPOM CUTHAJIbHON CHCTEMBI.

JBuwxymue  cuibl  (QakTOphl)  aHTPOTOTeHe3a:  OHOJIOTUYECKHE,  COIHAIIbHBIC.
CooTHoleHne OMOJOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE cTaJNK aHTpPOTIOTeHe3a. PaHHME YernoBeKooOpa3Hbie 00e3bsHbI (TPOKOHCYIIHI)
Y paHHHUE MOHTUIBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U T0Jei. ABCTPATONUTEKN —
JIBYHOTHE TPEIKH Jroaei. YelnoBeK yMelnbli, MEPBbIE U3TOTOBICHUSA Opyauid Tpyna. Yemnosek
MPSIMOXOJIAIINN U TIEPBBIA BBIXOJ Jtofelt 3a mpeaensl Adpuku. YenoBek reiinenboeprekuii —
oOIIMi MpeoK HeaHAePTAIBCKOTO YeIOBEKa U YelIoBEKa pa3yMHOTO. YenoBek HeaHAepTalbCKHiA
Kak BUJ JIIOJEH XOJIOJHOrO KimMara. YenoBEeK pa3yMHbIM COBPEMEHHOIO THIIA, JEHUCOBCKHM
Yel0BeK, OCBOCHNE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u maaeoreHOMHKA.



DBOMIONUS COBPEMEHHOTO 4eJoBeKa. EcTecTBeHHBIH OTOOp B MOMYNSALMSAX YEJIOBEKA.
MyraunoHHbIH npouece u noauMophusM. TlonynsuoHHbIE BOJIHBL, Apei] reHOB, MUTpaLus U
«3(hdeKT OCHOBATENS» B MOMYISALUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. boisbiine packl: eBporneouiHas (eBpa3uiickas),
aBCTpaO-HEerpouiHasl (PKBAaTOpHAJIbHASI), MOHTOJIOWIHAsL (a3MaTCKO-aMepUKaHCKas). Bpems u
IIyTU paccelieHuss 4YeloBeKa 1o IulaHeTe. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyXaromei cpeapl. Biusaue reorpaduyeckoit cpeapl u apeiida reHoB Ha Mopdosoruio u
(U3MOJIOTHIO YeIOBEKA.

MexauciuruinHapable METOAbl B (pu3nyeckoi (OMOJIOTMYECKOM) aHTPOTMOJIOTHH.
OBOJIIOLMOHHAA ~ AaHTPOIIOJIOTUS U TAJCOAHTPOIIOJIOTHUSI  YEJIOBEUYECKUX  MOIMYJISALUiL.
buocounaneHble  uccleqoOBaHMS — HpUPOJAbI  YeloBeka.  VccrmepoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Hoprperst: Y. Jdapsun, JI. Jluku, A. S. Porunckuii, M. M. I'epacumos.

Tabmuiel w1 cxembl: «MeToabl  aHTpomoJIOTUNM», «[ OJIOBHOM MO3T  YEJIOBEKa,
«YenoBexkoobOpaszHbie 00e3bsiHBb», «CKENIeT 4YelloBeKa W CKENeT IIMMIIaH3ey», «PyaumeHTs u
aTaBU3MbL», «JIBIDKyIlME CHUJIBI aQHTPOIOTeHe3a», «OBOJIIOIHMOHHOE JpPEBO YEJIOBEKay,
«ABcTpasonutek», «HenoBek ymensiin», «HenoBek MpAMOXOoIAmuin», «JleHUCOBCKHI YeT0BEK»
«Heannepransup», «KpomanpoHBD, «lIpeaku dernoBeka», «ITallbl 3BOJIIOIUU YEIOBEKA,
«PacsI yenoBekay.

O6opynoBaHue: MyJIsKH OKAMEHEJIOCTEH, TPeIMETOB MaTEePUAIbHON KYIbTYPhI MPEIKOB
YyeyoBeka, penpoayknuu (potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU U OMOJIICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeka, poTrorpaduu HaX0JI0K MCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKeJeT YelloBeKa, MOJIeib uYepera 4eloBeKa W Yeperna IIMMIaH3e, MOJENb KHCTH YeloBeKa U
KHCTH HIMMITaH3€, MOJIETU Topca MPEAKOB YeIOoBeKa.

JlabopaTopHasi pa6ora «/3yueHne OCOOEHHOCTEl CTpPOEHHs CKeleTa 4eJoBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTHyeckasi padora «/3yueHne SKOJOrMUECKUX aAanTaluil YeIOBEKay.

Tema 6. DJkoJormsi — Hayka O B3aUMOOTHOIIEHHMSIX OPraHU3MOB U
HAJ0PraHU3MEeHHBIX CHCTEM € OKpY:Kalouei cpenoi

3apoxaeHue HW pasBUTHE OdKoJoruu B Tpymax A. ['ymGospara, K. @. Pymee, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3agaum skojioruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Mertonet sxonoruu. [loneBbie HaOMIOACHMS. DKCIIEPUMEHTHI B 9KOJIOTHH: PUPOIHBIC U
naboparopubie. MoJenupoBaHue B 3KOJIOTUH. MOHUTOPUHT OKpPYKAIOILIEH CpeJibl: JTOKAIbHBIMH,
PErMOHANBHBIN U TJI00aTBHBIH.

3Haue€HHE SKOJIOTMYECKUX 3HAHUU JUIS YEJIOBEKAa. DKOJOTMYECKOE€ MHUPOBO33PEHHE KaK
OCHOBa CBf3€il uenoBeyecTBa C MNpupofoid. DOpMHUPOBAHUE DSKOJOTUYECKOW KYIBTYPhl U
9KOJIOTUYECKOU IPaMOTHOCTH HACEJICHHUS.

JdeMoncTpanuu

Hoptpetst: A. I'ym6onbar, K. @. Pynse, H. A. CeBeprios, D. ['exkenn, A. Tencnu, B.
H. Cyxaués.

Tabauiel u cxeMbl: «Pa3aensl skoiorum», «MeTobl dKoJIoTuny, «CxeMa MOHHUTOPUHTA
OKPYXKAIOLIEH CPeabl».

JlabopaTopHas padora «/3ydeHre METOI0B DKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl H cpea OOMTaAHUSA



Okonorndyeckue (akropbl W 3aKOHOMEpHOCTH uX JeiictBus.  Knaccugpukarms
OKOJIOTUYECKUX  (pakTOpoB:  aOmoTHUecKkue, OHOTHYECKHE, aHTpomoreHHsle.  OOuue
3aKOHOMEPHOCTH ACUCTBHS dKosorndeckux ¢akropos. IlpaBuno munumyma (K. Ilmnpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOHMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue Gaktopbl. CBET Kak 3KOJOrHuecKuii pakrop. JlelicTBre pa3HbIX YIaCTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. ODKOJIOTMUYECKHE TIPYNIbl PACTEHUMM M KUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs pojib cBeTa. DoToneprou3m.

Temneparypa kak skojoruuyeckuit ¢axrtop. [leiicTBue Temmeparypbl Ha OpPraHU3MBbL.
[ToliknnorepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skosoruueckuit dakrop. [IpucnocoOneHuss pacTeHuil K Mo IepKaHUIO
BogHOrO Oanmanca. Kiraccudukanus pacTeHMid TO OTHOIICHHWIO K Boje. [IpucnocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3MYIlHAas, MOYBEHHAs, INIyOWHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHasd. DU3HKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonorunueckne putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE
puTtMBL. [Tprcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HU.

XKuznennsie popmbl opranusmoB. [lonstue o xuzHeHHo#l (opme. KusHeHHbIEe HOpPMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBI
XKuznennole (GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’3pOOHOHTHL. (OcoOEHHOCTH
CTpOEeHUS 1 00pa3a HKU3HU.

buotnueckne daxTopbl. Buabpl OMOTHYECKHMX  B3aUMOJCUCTBUN: KOHKYPEHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢gopmsl. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(KkBapTUpPAHTCTBO, HaxyeOHWYecTBO). Herpoduueckne  B3amMOIEHUCTBUSA  (TONMHUYECKHUE,
dbopuueckue, ¢adbpuyeckue). 3HaueHWE OMOTHYECKUX B3aWMOJICHCTBHIA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuibl U cxeMbl: «IKOJIOTHIECKHE (aKTOPhD», «CBETOBOM CHEKTP», «IKOJOTUUECKHE
TPYIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IITIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DHU3MNOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHMSI OpPraHU3MOBY,
«buonorunyeckue putMe», «KusHeHubie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI JKUBOTHBIX,
«9KocucTEMA IIMPOKOIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOIO Jecay, «llenmu nuranusy,
«XwumuangectBoy, «Ilapasutuszmy», «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6opynoBanue: repdapuu pacTeHUN U SKUBOTHBIX, MPUCIOCOONIEHHBIX K BIUSHUIO
Pa3IMYHBIX  DKOJIOTHYECKMX  (aKkTOpOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHusi, repOapuM U KOJUICKIMHU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUIl U 3BEpeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUTpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHUS [aHHBIX TPYII, KOJUICKIUU KUBOTHBIX,
oOuTaIOUINX B pa3HbIX cpefax, repbapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0lInX
yepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUHM JKU3HH, TrepOapuu u
KOJUIGKIIMM PACTEHUH U S>KMBOTHBIX PA3TUYHBIX >KM3HEHHBIX (POPM, KOJJIEKIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BbIsiBiIeHHE TPUCTIOCOOIECHHI OPraHU3MOB K BIMSHUIO CBETa.

JlaGopaTtopuasi paGora «BblsgBleHHEe NPUCHOCOONEHUI OpPraHu3MOB K BIMSHUIO
TeMIEePaTypbD».

JlaGopaTtopHasi pa6ora «AHATOMHUYECKHE OCOOEHHOCTH pPACTEHHH M3 pa3HBIX MeCT
OOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI



DKOJOTUYECKHE XapaKTePUCTUKH MOMysiiun. [lomynsnus kak Onomorndeckasl cuctema.
Ponp HEomHOpOTHOCTH cpeibl, GU3NYECKUX OaphepoB W OCOOEHHOCTEH OMOJIOTHU BUJOB B
(hopMHUpPOBaHHUH MTPOCTPAHCTBEHHON CTPYKTYPHI OMYJisiiuii. OCHOBHBIC TTOKA3aTEIIH MOMYJISIIHN:
YUCJIEHHOCTh, IUIOTHOCTb, BO3pAaCTHAasi W IOJIOBAas CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJiorrueckas CTpykTypa mnonyaanud. OleHKa YUCICHHOCTH momynsiuu. {uHamuka
MOMYJISAUUNA U €€ peryyisiiusa. buotnueckuii moTeHuuan nonyysuuu. MoaenmpoBaHue JUHAMHUKA
nomynsiuud. KpuBble pocTa 4YUCIEHHOCTH mnomyisiuuu. KpuBble BbDKMBaHMS. Perynsanus
YUCIICHHOCTH TOMYJISAIHA: POJb (AKTOPOB, 3aBUCAIIMX M HE 3aBHCAINIUX OT IUIOTHOCTH.
DKkoJjoruueckue crpareruu BuoB (r- u K-crparerun).

[lonsitue 00 HsKoNOrMUYecKoW HMIIE BUAa. MectooOutanue. MHOrOMepHas MOJEIb
skoJiornyeckoil Humm k.M. Xatunncona. Pazmepsl skosornyeckoid Humu. [loTeHnmansHas u
peanru30BaHHAs HUILIIH.

Bun xak cucrema momynsiuuid. Apeanbl BUIOB. Buabsl M MX KU3HEHHBIE CTPATETHH.
DKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS W MHUTpalUid >KMBOTHBIX. bHONIOTrMYeckne WHBA3UHU
YY)KEPOJIHBIX BUJIOB.

JdeMoHcTpanuu
Ioprpert: Jx. M. XaTyuHCOH.
Tabnuiet 1 CXEMBI: «DKOJIOTUYECKHE XapaKTEePUCTUKHU MTOIYJISILIAN,

«IIpocTpaHCTBEHHAsT CTPYKTypa MOMyJIsmuu», «Bo3pacTHpie mTUpaMuabl  MOMYJSIIANY,
«CKOpOCTh  3acelieHHs TMOBEPXHOCTH 3eMJIM  pazIuYHbIMU  OpraHusmamm», «Mojenb
skoJiornyeckoit Humm JIx. M. XatunHconay.

O6opynoBanue: repdapuy pacTeHUM, KOJJIEKIIUHU KUBOTHBIX.

JladopaTopHasi padora «IIpucnocobnenusi ceMsiH paCTeHHI K pacCeIEeHUION.

Tema 9. IkoJ10rus cO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmecTBa oprann3MoB. broieHo3 u ero crpykrypa. CBsi3M MEXAy OpraHu3MamMu B
OnoIEeHO3E.

DOxocuctemMa Kak oTkpbiTas cuctemMa (A. JDx. Tencnu). @DyHKIIMOHANBHBIE OJOKH
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTbI, KOHCYMEHTBI, peaylueHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuotudyeckue 0JI0Kku 3kocucTeM. [1oUBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeNM »SKOCUCTEMBbl. buomacca U NPOAyKIMs. OKOJOTHYECKHE
MUPAMHJIbI YUCEIl, OMOMACCHI U DHEPTHH.

Jlunamuka 9KOCUCMEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuynbie U
BTOPUYHBIE CYKIIECCHM M UX NPUYUHBL. AHTPONOreHHbIE BO3JCHCTBUS HA CYKILIECCHUHU.
KnumakcHoe coobmiectBo. buopazHooOpasue M MOTHOTa KPYroBOPOTa BEIIECTB — OCHOBA
YCTOWYMBOCTU COOOILIECTB.

[Ipupoanbie SKOCUCTEMBL. JKOCUCmEMbl 03€p U peK. DKOocucmemvl Mopeli U OKeaHO8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ArposKocucTema. ArporeHo3. Pazmuuus wmexmy
AHTPOTIOTEHHBIMU U MPUPOTHBIMU IKOCHCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢iopa u dayHa.
CunanTponu3anus TOpoJcKoN (dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arposKOCHUCTEM U yPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJICHCTBUH  OpPraHM3MOB B
aKocucTeMax. Pons  kackaonoeo sggexma u 6udos-30udpuxamopos (Kiouesvix 6udos) 6
Qyukyuonuposanuu  sxocucmem. llepeHOC HSHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU



JKOCHCTEMAaMH. YCTOMYMBOCTb OpPraHU3MOB, IONYJISALMA U DKOCHUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBU.

Mexanusmor  68030elicmeus  3a2psA3HeHUll  PA3HLIX MUNO08 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOJO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. MeTo0JI0Tusl MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX KOCUCTEM.

JdeMoHcTpanuu

Hoptpert: A. Ix. Tencnu.

Tabmuuet u cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IIUPOKOJIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHBIE TPYMIbl OPraHU3MOB B SKOCHUCTEMEN,
«Kpyrosopor BemectB B dkocucteme», «llemum mnuTaHus (macTOWINHAg, JIETPUTHAS)»,
«DKoJIOTHYEeCKasi MUPaMUJIa Yncem», « IKOJorudeckasl nupamuaa 0uoMaccedy, « JKoJorundeckast
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Tocie moxapa», «JKocucrema o3epay, «ArpoueHos», «KpyroBopoT BelecTB M MOTOK
SHEpPruu B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OO6opynoBanue: repbapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydesia MTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PAaCTEHUHN, aKBapUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHasi padora «/3yyeHre pazHO0Opa3us MEIKUX NMOYBEHHBIX YJICHHUCTOHOTUX
B Pa3HBIX SKOCHCTEMAX).

IKcKypeust «IKCKypcus B TUNWYHBIA OMOreolieHo3 (B AyOpaBy, Oepe3HsK, elbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKCKypeust «IKCKYypCHs B arpodKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE XO03SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmennanerapras o0oyouka 3eMiIH, TJE CYIIECTBYET WJIM CYIIECTBOBaja
KW3HB. PazBuTHe npencraBienuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. . BepHaackoro o
onocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemiecTBo 6rochepsl 1 ero GyHKITUH.

3aKOHOMEPHOCTHU cyliecTBOBaHMs Onocheprl. OcobeHHOCTH OHMOChEphl Kak r100aabHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTB
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTD siBIeHUI B Ouocdepe.

3onanbHOCTh OHochepsl. [lonsaTue o 6mome. OcHOBHBIE OMOMBI CYIIU: TYH/PA, XBOMHbBIE
Jieca, CMelllaHHble U IIMPOKOJMCTBEHHBIE Jieca, CTEIU, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa u (QYHKIHMS SKUBBIX CHCTEM, OIEHKA HMX PECYpCHOTO TMOTEHIUaNa U
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

IMoptpetsl: B. W. Bepuanckuii, 3. 3tocc.

Tabauiet u cxemsbl: «I'eochepst 3emmu», «KpyroBopot azora B npupoae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnopona B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmu», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokomuctBennsiit jec», «Cremb», «CaBanHHay, «IlycTbIHY,
«Tponmyeckuii ecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIHH KUBOTHBIX.

Tema 11. YesioBeKk u OKpYykaomas cpeaa

DKONOTUYECKHe KPHU3UChl M WX MPUYMHBL. Bo3zeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHue BO3AYHIHOM cpenpl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOJHOUM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pyiienne nouBsl. OxpaHa NOUYBEHHBIX pecypcoB. MI3MeHeHue kiumara.



AHTpPOIIOTEHHOE BO3JICHCTBUE HAa pPACTUTENbHBII M KUBOTHBIM Mup. Oxpana
PacTUTEIBHOIO U KUBOTHOTO MHUpa. OCHOBHBIE NMPUHIUIBI OXpaHbl NPUpPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). borannueckue caapl ¥ 300J0TUYECKUE
MapKH.

OcHOBHBIE NIPUHIUIIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEUYECTBA U IPUPOIbl. PanrionanbsHoe
IIPUPOJIOIIOJIL30BAHUE M COXpaHEHHME OHoJiorMuyeckoro paszHooOpazust 3emun. OOmue
3aKOHOMEPHOCTH TJI00aTBHBIX KOJIOTHUECKHX KpU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpPH3UCa
U €ro BEpOSITHbIE MTOCIEACTBHUSL.

Pa3Butne METOJIOB MOHUTOPUHIA pa3BuUTHUs OTaCHBIX TEXHOT'€HHBIX
niporieccoB. Cucmemmsbie uccneo008anus nepexooa K pecypcocobepezaroujei u
KOHKYDEHMOCNOCOOHOU — dHepeemuxe. buonocuueckoe  pasnoobpasue  u  OuUopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneuusaiowjue 00Cmyn K uHgopmayuu no
COCMOSIHUIO  OMOeNbHbIX 6U008 U dKkocucmem. (OcCHOB8bI dKOpeaburumayuy Kocucmem U
cnoco606 60pvobI ¢ buonospedcoeHusMU. PekoncmpyKyus MOPCKUX u HA3eMHbIX IKOCUCEM.

JdeMoHcTpanuu

Tabauipl U cxembl: «3arps3HeHre  aTMocepbl», «3arpsi3HEHUE TUApocepb»,
«3arpsizHeHue 1ouBbl», «llapHukoBbll  3ddekT», «Ocobo oxpaHseMmble NPUPOIHbBIE
TEpPUTOPUN», «MoJenu yrnpaBisieMOro MUpa.

ObopynoBanue: hoTorpadun OXpaHsIeMbIX pacTeHU U )KUBOTHBIX KpacHoit kauru Poccutickoit
®enepanun, KpacHol KHUTH pErHoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOI'MHU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TPeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYJarOITUMUCS
IIPOrpaMM CpeIHero oOero 00pa3oBaHus: TUYHOCTHBIC, METAIIPEIMETHBIC U MTPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3y/lbTaTOB OCBOCHUS MPOTPAMMBI O OMOJIOTUU BBIJICICHbI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HAaHHWE OOYYAIOUIUMHUCS  POCCHUHCKOM  IpaskJaHCKOM
UJCHTUYHOCTHU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPENICICHUIO, Haluyue  MOMUBayuu K 00yueHUI0 OUMOJIOTUY, YeleHanpasieHHoe
passumue BHYTPEHHUX yOSKIEHUHN JIMYHOCTH HA OCHOBE KITFOYEBBIX [IEHHOCTEH U UCTOPUYECKUX
TpaauUUi pa3BUTHA OUOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0yUYaAIOUINXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JESITENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH,
MPUCYIIUMH CUCTEME OHMOJIOTHYECKOTO 00pa3oBaHUs, HaIuyue Npagoco3HaAHUs FIKOIOTUIECKOM
KYJIBTYPBI, CHOCOOHOCMU CMABUMb ETH U CTPOUTH KU3HEHHBIC MJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBbI IO OMOJIOTUHU JOCTUTAIOTCS B €MHCTBE
y4eOHOM W BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMH TOBEAEHHUS U CIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW MO3WULUHU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBOKEHUSA, OEpeKHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoit Denepaunu, NpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yIbTAThl OCBOCHHUS y4eOHOTO mpeaMera «buosiorus» J0KHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTALMM, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIeCTBa,



paciIMpeHUe KU3HEHHOTO OIbITa M ONBITAa JESITEIBHOCTH B IPOLIECCE pea3alliid OCHOBHBIX
HaIIPaBJIEHUH BOCIIUTATEIbHOMN €ATEIbHOCTH, B TOM YHUCJIE B YACTH!

1) rpakaIaHCcKOro BOCIIMTAHUS

C(OPMHUPOBAHHOCTh TPAKIAAHCKON MO3UIMHU OOYYaloOUmIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYLIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPaBOIIOPSIIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM JESITENLHOCTHU IIPU CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelIeHny y4eOHbIX U [T03HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTIPEACNIATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHHIO K SIBJICHHSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

yMEHHE YYHUTBHIBAaTh B CBOUX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3sHBIMH YOEKJIECHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMU U COLIMAIIbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lad, YBAXXUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB IPH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0O COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTaHCKON MICHTUYHOCTH, NMaTPUOTU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepel PoAaWHON, rOpAoCTH 3a CBOW Kpau, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K TPHUPOJHOMY HACIEAUI0 W TMaMSATHUKAM TPHUPOJIBI,
JNOCTH>KEHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILIGHMBAaTh BKJIAJl POCCUHCKHUX Y4YEHBIX B CTAHOBJIIGHUE U pPa3BUTHUE
OMOJIOTHH, MOHUMAaHUsI 3HAUE€HUsI OMOJIOTHH B MIO3HAHUHU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uneiHas  yOexJAEHHOCTb, TOTOBHOCTb K CIyXeHHIO u 3amuTte OredecTsa,
OTBETCTBEHHOCTH 3a €ro cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS], OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIIEero;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJUTENSIM, CO3/JaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOMN KU3HU B COOTBETCTBUU C TPAJULUAMH HApOJOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBISTH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) puzuyeckoro  BocnuTaHusi, (OPMHPOBAHUS  KYJbTYPbl  3I0POBbS M
3MOIMOHAJIBHOIO 0JIArONOJIyYHsi:

MIOHMMaHHUE U peayn3alus 3J0pOBOTO U 6e30MacHOr0 00pasa KU3HU (340pOBOE NMUTAHHUE,
coOroieHre TUTHeHHYECKUX MPAaBWI M HOPM, COATaHCHPOBAHHBIM PEXKUM 3aHITUNW M OTIbIXA,
perynspHas ¢u3nyYecKas aKTHBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUUYECKOMY 3/I0POBbIO;

MOHUMAaHWE IIEHHOCTH TMPABWJI WHIUBUIYAIBHOTO M KOJUIGKTMBHOTO O€30TIaCHOTO
MOBEJICHUS B CUTYAIUsAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHUE TOCJICJCTBUN W HEMPHSTHS BPEIHBIX MPUBBIUCK (YIIOTPEOJICHHS AIKOTOIIS,
HapKOTHUKOB, KYPEHUs);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHME IIEHHOCTH MacTepCTBa, TPYAOTIOOHE;

FOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM UM COLUAIBHOU
HaIpaBJIEHHOCTH, CMOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSITEIHLHO BBITIOJIHATH
TaKyIo JAESITeIIbHOCTD;

HMHTEpPEC K Pa3IMUHbIM cdepaM npodhecCHOHATBHOM NesSTEILHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOpP Oymymei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KIU3HECHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHHIO Ha MPOTSHKCHUU BCel
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIUTAHUS:

9KOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOIE€ KaK UCTOUHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYyIIECTBOBAHUS,

TOBBIIIICHUE YPOBHS HKOJOTHYECKON KYJIbTYpPHI: MPUOOpPETEHHE OMbITa TJIAaHUPOBAHMS
MOCTYIKOB U OIICHKH WX BO3MOXKHBIX TIOCIIEJCTBUMN ISl OKPYKAIOIIEH CpeJIbl;

OCO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MYyTeH MX PEIICHHS;

CrOCOOHOCTH HCIIOJIB30BATh MIPHOOPETaEMbIC TIPH U3YYCHUH OMOJIOTHH 3HAHWS U YMEHUS
MpU PEIIeHUH TPOoOJIeM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOTOIB30BaHNEM (COOIOIeHNE
MpaBWJI TIOBEJACHUS B TPUPOJIC, HAIMPABICHHBIX HAa COXPAaHEHHE PABHOBECHs] B JKOCHCTEMax,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HETPHUATHE JCHCTBUMN, MPUHOCAIIUX BPEJ OKpYXKAIOIIEeH TPHUPOTHOU cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIE JKOJIOTUYECKUE TOCIEACTBUS MPEITPUHIMAEM bIX
JNEUCTBUIN U MPEIOTBPAILATH UX;

HaJu4ue pPa3BUTOIO 3KOJOTMYECKOIO MBIIIJICHUS, JKOJOTMYECKON KYJIBbTYpPBI, OIBITA
NESATEIBbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMHU B
[T03HABATEIbHOM, KOMMYHHMKAaTUBHOW W COLMAJIbHOM ITPAaKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM ¢ OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHUaliore KYJBTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE  SI3bIKOBOM M YMUTATEIIbCKOM  KYJNbTYphl KaK  CpEICTBa
B3aMMOJICICTBUS MEK/Ty JIOJbMHU U ITO3HAHUS MUDA;

MOHUMaHHe CHelU(pUKH OUOJIOTUU KaK HAayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
PaIMOHATIFHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUHU IIEIOCTHOTO MPEACTABIEHUS 00 OKPYKaroIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpodiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU I COBPEMEHHOW LMBUIU3AIMU: OOeCTieueHus
HOBOTO YPOBHSI Pa3BUTHUSl MEAUIIUHBI, CO3JAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsIeM U o0ecTieueHus nepexoia K yCTOWYMBOMY Pa3BUTHUIO, PAITUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJYYCHHH OMOJOTHYECKUX 3HAHUI B IENSIX MOBBIMICHUs 00Imen
KYJIbTYPbI, €CT€CTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0yJaromuxcs, GopMUPYEMOi MPU U3yUYEeHUU OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMmble 3HAHUS I aHaiuu3a W OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUs] HAa OCHOBE HAyYHBIX (DAKTOB U HMMEIOIIUXCS JAHHBIX C [ENbI0 TMOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS JUIS PEIICHUS
Hp06ﬂeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUsIX;

0CO3HAHME IEHHOCTH HAYYHOU NEATENbHOCTH, TOTOBHOCTb OCYIIECTBIIATH MPOCKTHYIO H
HCCIIEA0BATENBCKYIO NE€ATEIbHOCTh HHAUBUAYAIbHO U B TPYILIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA [0 OHMOJIOTMM B COOTBETCTBUHM C KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHHS y4eOHOTO TpeaMera «BHONOTHs BKIIOYAIOT:
3HaYUMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS MEKIUCHUTUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHaAYYHBIE TIOHATHS, OTPAKAIOIIHE [IEIIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METOI0B TIO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIeCcC, CUCTeMa, HAy4HBIA (AKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, WCCIIeIOBaHUE, HAOIIO/EHNE, W3MEpPEHHe, HKCIICPUMEHT U JPYTue); YHHUBEPCAJIbHBIE
yueOHbIe JIeHCTBUS (TO3HaBaTeNlbHblEe, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00ecreunBaroIne
dhopmupoBanne (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETCHIIMH OOYJaroInIuXcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWS W YHHBEpCaJlbHBIC y4eOHBIC MCHCTBUS B TIO3HABATEIBHOU W
COLIMAIBHON MTPAKTHKE.

B pesynapraTe u3ydyeHHs OHWOJOTHMM HAa YpPOBHE CpeAHEro oOImero oOpa3oBaHUSA Y
oOyuarorerocst Oyayt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAIbHbIC y4eOHBIE NEHCTBUS,
KOMMYHHMKATHBHBIE YHHBEpcajbHble YueOHbIE JIEHCTBUS, PETyISTUBHbIE YHHBEpCaIbHbIE
yueOHbI€ IeHCTBUS, COBMECTHAS I€ATEIbHOCTb.

MertanpeameTHble pe3ylbTaThl OCBOCHUS MPOTPAMMBbl CPEIHEro o0Iero odpa3oBaHUs
JOJI’KHBI OTPAXKATh:

OBJj1ajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J1€HiCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITEIPHO (POPMYIUPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJb30BaTh TPH OCBOCHWHM 3HAHWUK MPUEMBI JIOTMUECKOTO MBIIUICHHUS (aHaJM3a,
CUHTE3a, CpaBHEHMS, KiaccuUKauu, OO0O0OIIEeHUs), PACKpPhIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTUMU MOHATHIMH);

ONPENEeATh IENH JCATEIBbHOCTH, 3aJlaBas IapamMeTpbl M KPUTEPUHM HX JAOCTHXKCHUS,
COOTHOCHTH PE3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE TOHSATHS IS OOBSCHEHHS (DAKTOB W SIBICHHH >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTMYECKUE pacCYyXIeHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA AJIs MPEACTaBICHUS CYIIECTBEHHBIX CBS3€il U
OTHOIICHHWH B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;

pazpabaTeiBaTh TUIaH peHieHUs mpoOjemMbl ¢ Y4€TOM aHAIM3a HMMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIHOCTh, OLIEHUBAThb COOTBETCTBUE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKHU MOCJIEACTBUH IEATEIbHOCTH;



KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSIX pPEaJbHOr0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBUS:

BJIQJIETh HABBIKAMH Y4€OHO-UCCIIEI0BATEIbCKOM U TPOCKTHOM JEATEIHHOCTH, HaBBIKAMHU
paspeleHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
pelieHus MPakTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MO3HAHUS;

WCIIOJIb30BaTh PA3IUYHBIC BUJIBI JEATEILHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M TMPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPHU
CO3/ITaHWU YYEOHBIX U COIMATBHBIX ITPOEKTOB;

(hopmMupoBaTh HAYYHBIM TUI MBIIUICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHSATUSMH B METOJIaMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4l B 0OpPA30BATEIbHON NEATEIHLHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISITh TTPUYMHHO-CJICACTBEHHBIE CBS3M W aKTYaJIM3UpOBATh 3ajady, BBIIBUTATh
TUTIOTE3y €€ peIleHus, HaXOJUTh apryMEHTHI Ui JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aQHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pENICHUs 3a7adyd pPe3yabTaThl, KPUTHUUYECKH
OIIEHUBAThH UX JIOCTOBEPHOCTb, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYaIlHsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYILIECTBJIATH LIE€JIC€HANPABICHHbIN MOKNCK MEpeHoca CPEJICTB U CIOCOOOB AEWUCTBUS B
poheCcCHOHANTBHYIO CPEY;

yMETb MEPEHOCUTh 3HAHWA B T[IO3HABATEIbHYD M MPAKTHUYECKYyI0  00JIacTu
KHU3HEJESITENbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WUJEU, MpeAjiaraTb OpPUTHHAJbHBIE MOJXOJAbl M pEIIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX MH(pOpMauu (TekcTe ydeOHOro mocodwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VHTepHEeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KDUTUYECCKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTHBOPEYHBOCTD;

dbopMynHpOBaTh 3ampOChl M TPUMEHSTH pPa3IUYHbIC METOJBI TPH TOUCKE U OTOOpE
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

pHOOpeTaTh OMBIT MCIOJIb30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HMCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OPMY TIPEACTABJICHUS OUOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIA $I3bIK B KauecTBE CpPEICTBAa Npu paboTe ¢ OMOJOTHYEeCcKOU
uHpopMaluen: NMPUMEHITh XUMUYECKUE, (DU3MUYECKHe M MaTeMaTUYeCKHUe 3HAKH U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATIISITHOCTH,

BIIQJIETh HAaBBIKAMM pACTO3HABAHMS M 3alIUThl HHPOpMAIMH, HHOOPMAMOHHON
0€30MacHOCTH TUYHOCTH.

OBJjiajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1eiCTBUSAMU:
1) o6menue:



OCYIIECTBIISITH KOMMYHHKAIIMK BO BCEX cdepax >KU3HH, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WIA JUCKYCCHU TI0 CYLIECTBY OOCY)KIaeMOM TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJEHHUS OTHOCUTENIbHO BBINOJHEHMsI Npe/ylaraéMod 3aJaud, YYUThIBATb WHTEPECHl U
COIJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAUAJIOra WIN JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeACTBAa OOIICHUS, MOHHUMATh 3HAUYEHHE COLMATBHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMi, yMETh CMSATYaTh KOH(PIUKTHI 1
BECTHU IIEPETOBOPHI;

BJIAJETh Pa3JIMYHBIMM clloco0aMu OOIEHUs U B3aUMOJAEWUCTBHUS, IOHUMAaTh HaMEpEHUs
IPYrUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUSI C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eSAITEIbHOCTh:

MMOHMMATh U UCNOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHJIMBUIYalIbHOW pabOTHl Mpu
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIOBBIX
(hopM B3aMMOJICHCTBUS MPU pPELUICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUN C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATh 1€ COBMECTHOM JeATeNbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIAThH IUIAH JEHCTBUH, paCIpelensiTh PO C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJA U KaXJA0TO yYaCTHUKA KOMaH/bl B OOIIUI pe3yabTar
10 pa3padOTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJEU C MO3MIMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHHE B DPA3NIMYHBIX CHTYalHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKEHHUE, ObITh HHUIIMATUBHBIM.

OBJ1ajieHNe YHUBEPCAIbHBIMHI PEryJaTHBHBIMH JeCTBUSIMH:

1) camoopraHu3amusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHMSA JUIA BBIIBJICHUS NPOOJEM W WX PEIICHUS B
’KU3HCHHBIX ¥ YICOHBIX CHTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI II€JIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHCTBHUSAX W TOCTYIKAaX [0 OTHOIICHHWIO K JKUBOM NPHUPOJE, CBOEMY 3J0POBBIO M 370POBBIO
OKPYKAIOIINX;

CaMOCTOSITEILHO OCYIIECTBJIATh MMO3HABATENLHYIO JEATEILHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYIMPOBaTH COOCTBEHHBIE 3ajaud B 0O0pa30BaTENLHOM JEATENILHOCTH U
’KU3HEHHBIX CUTYaIUSX;

CaMOCTOSITEIbHO COCTABJISTh TUIAH PEIICHHUS MPOOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTCHHIA;

J1aBaTh OIIEHKY HOBBIM CHTYAI[HsIM;

pacIIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMUYHBIX MPEIANOYTEHHIA;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATH MPUOOPETEHHBIN OIIBIT,

CrocoOCTBOBAaTh (DOPMHPOBAHMIO W TPOSBICHUIO [IMPOKOW SPYIWIMH B PasHbIX
00JIaCTSAX 3HAHWA, ITOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTEbHbIN U KYJIbTYPHBINA YPOBCHb.

2) CaMOKOHTPOJIb:



JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIQJICTh HABBIKAMU [TO3HABATEIBHOMN pedIeKCHU KaK OCO3HAHUS COBEPILIAEMbIX ACHCTBHIM
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIB30BATh MPUEMBI pedIieKCuu
IUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ceds1 U APYruX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABATH CBOE MPABO U IPABO JPYrUX Ha OIIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIoBeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS COJEpKaHHs ydeOHOTo mpeamMera «buonorus» Ha
yriryOnéHHOM YpOBHE OPHEHTHPOBAHBI Ha obecrieueHne pOUIEHOTO
oOyueHnust odyuaromuxcs 6uosornd. OHU BKIIIOYAIOT: crienuduyeckue i OMOJIOTUH HAay4dHBIE
3HaHUS, YMEHHUsI U CHOCOOBI JICHCTBHIA 1O OCBOEHHIO, MHTEPIIPETAMH M TpeoOpa30BaHUIO
3HAaHUH, BUJBI JCATEIHHOCTH MO TOJYUYECHHIO HOBBIX 3HAHWN W WX NMPUMEHEHHUIO B Pa3TUIHBIX
y4eOHBIX, a TaKkKe B pEATbHBIX JKU3HEHHBIX CHTyanusx. [IpeqMeTHble pe3ysbTaThl
IPEACTABIICHBI 110 TOJAaM H3Y4YCHHSL.

[IpenmerHbie  pe3ynpTaThl OCBOEGHHsA y4deOHoro mpenmera «buonorus» B 10
Kacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OHUOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hOopMHUpPOBAHUM E€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpPA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHny MpodieM palMoOHAIBHOTO TPUPOIOTIONB30BAHMS, O BKIIAJAE POCCUNUCKUX U 3apyOeixHBIX
YU€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJIOTMYECKMX 3HAHWN, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINe
OMOJIOTMYECKHE TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpraHu3M, MeTaboym3M, TOMeocTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BHUTHE),
ouosornueckre Teopun (kieroyHas Teopus 1. [lIBamna, M. llneiinena, P. Bupxosa,
XpoMOcoMHasi Teopusi HacienctBeHHocTu T. Moprana), yuenus (H. U. BaBunoBa — o menrpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOI0 MOKOJICHHUS], pACLLIEIJICHHUS, YACTOThI TaMET, HE3aBUCUMOTO HacnenoBanus I'. Mennens,
TOMOJIOTHUECKUX DSIOB B HacieACTBeHHOW wu3MeHunBocTH H. U. BaBunoBa), mnpuHIUIBI
(KOMIIIEMEHTapHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAMH HAYYHOTO TMO3HAHUS, UCIIOJIE3YEMbIX B OMOJIOTHUECKUX
MCCIIETOBAHUSX KUBBIX OOBEKTOB (OTIHCaHHE, U3MEPEHHE, Ha0II0IEeHUE, SKCTIEPUMEHT);

YMEHHE BBIJIEIATH CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U 3YKAPUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpu0oOB, pacTeHUM,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OpPraHOB PAaCTEHUH, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  JKU3HEIEATEIIbHOCTH, NPOTEKAIOIUX B OpPraHu3Max pacTEeHUM, XUBOTHBIX U
YenoBeKa, OMOIOTUYECKUX TIPOIECCOB: OOMEHa BellecTB (MeTaboIM3M ), MPEBpAIlleHUs] SHEPTUH,
Opo’keHHsI, aBTOTPO(HOTO U TeTepOTPO(GHOTO TUMOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, raMeTOreHe3a, YMOpUOTeHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHS, PA3MHOXKEHUS,



UHJUBUAYAJIBHOIO pa3BUTHUS OpraHu3Ma (OHTOI€HE3a), B3aUMOJCHCTBUS I'€HOB, I'E€TEPO3HUCA,
HCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAHABJIHMBATh B3aMMOCBS3M MEXKIY OPraHOWJAMHU KJIETKU U UX (YHKLIHSAMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEeW U WX (PYHKIHSIMH, MEX1y OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMH, MEXKIY CHUCTEMaMH OpPraHOB U UX
GYHKIUSAMHU, MEXAY dTamaMyd OOMEHa BEIIeCTB, dTalaMU KJIETOYHOTO IHKIA M JKW3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U  (EHOTHIIOM,
¢dbeHoTunoM u (pakropamu cpenpl OOUTaAHHUS;

YMEHHUE BBISBIATH OTIUYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHUECKYI0 TEPMHHOJIOTHIO
Y CHMBOJIMKY JUTS IOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYII;

YMEHHE pemath OHOJOTMYECKHE 3a/laud, BBISBISATH NPUYUHHO-CICICTBEHHBIE CBS3H
MEX]ly HCCIIEAYEeMBIMH OWOJIOTUYECKUMH TPOIECCAMH W  SIBICHHSIMH, JEJaTh BBIBOJABI H
MIPOTHO3BI HA OCHOBAHUH IOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATEH JJAOOpaTOpHbIE U MPAKTUYECKUE pabOThl, COONI0IAaTh MpaBuia MpH
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3Bl, IMPOBEPSITh HX OSKCIEPUMEHTAIBFHBIMU CPEICTBAMH,
bopMyIHpys 1IeNTb UCCIIEOBAHMS, aHATTN3UPOBATH MOIYICHHBIC PE3YIIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE Yy4acTBOBATh B y4eOHO-HCCIIEIOBATEILCKONW paboTe MO OMOJIOTHH, SKOJOTUH U
MEIWIIMHE, TPOBOAMMON Ha 0a3ze MIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJIWYHO TPEICTABIATH
MOJTyYeHHBIC PE3YIbTAThl HA YICHUIECKUX KOH(DEPEHITUX;

YMEHHE OIIEHWBATh JTHUYECKHE aCHeKThl COBPEMEHHBIX WCCIEJOBAaHUN B 00iacTu
OMOJOTMM M MEAMLMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHKe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyayIiei mpodecCHoHaIbHON eATeTbHOCTH
B oOmactu OWOJNIOTHH, MEIUIMHBI, OUMOTEXHOJOTUH, BETEPUHAPHH, CEIbCKOIO XO3SHCTBa,
MUIIEBOM MPOMBIIIEHHOCTH, YIIyONATh IO3HABATENbHBIM MHTEpPEC, HalpaBiICHHbI Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccun U MPOAOHKEHUE OHOJOTUYECKOTO
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIEr0 00pa30BaHuUs.

[IpenmerHbie  pe3ynpTaThl OCBOEGHUsA y4deOHoro mpenmera «buonorus» B 11
Kjlacce JOJDKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTUYECKUX MPOOJeM 4YeloBEYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOIO OTHOILUEHHS K
IpUpoJie, OOLIECTBY, UEIOBEKY, O BKIJIAJEC POCCHUICKMX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONpEACICHUS U
MOHMMaHHE CYIIHOCTH OCHOBOIOJAralomMUX OHOJOTMUECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouonorndeckue Teopuu (dBosroMOHHAs Teopust Y. JlapBuHa,
CHUHTETHUYEeCKasi Teopusi sBoitonuu), ydyeHus (A. H. CeBepuoBa — 0 myTsX W HampaBJIEHHUSX
sBosroruy, B.M. BepHanckoro — o 6uocdepe), 3akoHsl (reHeTrnueckoro paBHosecus k. Xapau
u B. Baitn6epra, 3apogsimeBoro cxonactBa K. M. bapa), mpasuna (Munumyma lO. JInbuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runotessl (runoresa «mupa PHK» V. I'mnbepra);

yYMEHUE BIAACTb OCHOBHBIMHU METOJAMHM HAy4yHOIO IIO3HAHHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHHE, HU3MEpEeHHe,
HaOJI0IeHNe, HKCIIEPUMEHT), CIIOCO0aMM BBISBICHHUS M OLICHKM aHTPOINOI'CHHBIX M3MEHEHHH B
IIPUPOJIE;



YMEHHUE BBIJCIATh CYIIECTBCHHBIC NPU3HAKU: BUJIOB, OMOTEOLIEHO30B, 3KOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOLIETO, BIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TOOpA,
JJIONATPUYECKOIO M CUMIIATPUUYECKOTO BU000pPA30BaHUs, BIUSHUS JIBUKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH] MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHMs, YepeOBaHUSL
HaIPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB U IIOTOKA SHEPTMU B SKOCUCTEMAX;

YMEHHME YCTAHABIMBAaTh B3aWMOCBS3M MEXJYy IPOLECCAaMU 3BOJIONUH, ABWKYILIUMHU
CHWJIaMU aHTpPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIMYHbIX SKOCUCTEM U IMPHUCHOCOOICHUSIMHU K HUM
OpraHu3MOB;

YMEHHUE BBISABIATh OTIMYUTENIbHbIE IPU3HAKU JKUBBIX CHUCTEM, IPUCHOCOOIEHHOCTH
BUJIOB K cpele oOuTaHus, aOMOTHYECKUX M OHOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMOCBSI3€ll OPraHU3MOB B COOOIIECTBAX, aHTPONOIEHHBIX U3MEHEHHUI B 3KOCHCTEMaxX CBOEH
MECTHOCTH;

YMEHHE HMCMOJb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO
U CHMBOJIMKY Ul JOKa3aTelbCTBa POJACTBA OPraHU3MOB pPa3HbIX CHCTEMAaTHUYECKUX TIpPYIIIL,
B3aMMOCBSI3U OpPraHU3MOB M Cpelbl OOMTaHUs, €IMHCTBA YEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsT MHOroo0Opasus BUAOB M 3KOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

yMEHHE pelarb OWOJOTMYECKHEe 3a/lauyM, BBISBIATH MPUYMHHO-CIIEJICTBEHHBIE CBSI3U
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKMMH TpOIleCCaMd M SIBJICHUSMHM, JIelaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMUHM TMOJIYYE€HHBIX PE3Yy/IbTaTOB;

YMEHHE BBINOJHATEH JJAOOpaTOpHbIE U MpPAaKTUYECKUE pabOThl, COONI0IATh MpaBuia MpH
paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3BI, IMPOBEPITh HX OSKCIEPUMEHTATBFHBIMU CPEICTBAMH,
(bopMynupys Ll UCCIEI0BAaHNS, aHATTM3UPOBATh OJIYYEHHBIE PE3YJIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B Y4EOHO-HCCIEIOBATEIHCKON pabOTe MO OMOJIOTHH, SKOJOTHU U
MEIULMHE, MPOBOAUMOI Ha 0a3ze IIKOJBbHBIX HAy4HBIX OOLIECTB, M IYOJIMYHO HPEICTABIATH
MIOJTy4EHHBIE PE3Yy/IbTaThl HA YUEHUUECKUX KOH(QEPEHIIHSIX;

YMEHHUE OLIEHUBAaTh TUIOTE3bl W TEOPHUM O IPOMCXOXKIECHUM JKU3HHU, YEIOBEKa U
YeJIOBEUECKUX pPAc, O MPUYMHAX, HOCIEACTBHAX M CIOCO0AaX MPEeAOTBPALICHUS IJI0OATbHBIX
M3MEHEeHu B Onocdepe;

YMEHHUE OCYILECTBJIATh OCO3HAHHBIN BbIOOp Oyayliel npodeccuoHanbHOM AeATeIbHOCTH
B o0macTu OHWOJIOTHM, 3KOJOTHH, MPUPOJONOJIb30BAHUSA, MEAULUHBI, OHOTEXHOJOIHH,
IICUXOJIOTUH, BETEPUHAPUM, CEIIbCKOTO XO3HCTBAa, IMUINEBOM HMPOMBIIUICHHOCTH, YIIyOlIsATh
[I03HABATEIbHBIM MHTEpEC, HANpaBJICHHbII Ha OCO3HAHHBI BBIOOP COOTBETCTBYOILEH
npodeccu M IPOJOJDKEHHE OHOJIOrMYecKoro o0pa3oBaHMs B OPraHU3ALUAX CPEIHEro
po(heCCHOHAIBHOIO U BBICILIET0 00pa30BaHuUs.

OI'BHY «MHCcTUTYT cTpareruu pasBUTHs 00pa3oBaHUs»



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC

Ne HaumeHoBaHue ’ Kosan4yecTBo yacos ‘ JaekTpoHHble (HUGpoBbHIE)

n/n pa3iesioB U TeM Beero|| Kontpoabnbie | TlpakTnueckue oOpa3oBaTe/ibHbIE pecypchl

HporpamMmel padoThI padoThI

‘1 ‘Enonomﬂ KaK HayKa | H H https://resh.edu.ru/subject/ ‘

2 |PKuBbIE CHCTEMBI U UX https://resh.edu.ru/subject/
W3y4eHUe

3 ||buonorus kieTku 2 0.5 https://resh.edu.ru/subject/

lesson/2114/start/

4 |[Xumuueckas 10 1 https://resh.edu.ru/subject/
OpraHu3anus KIETKU lesson/5397/start/283870/

5 ||Ctpoenue u GpyHKINU 8 2 https://resh.edu.ru/subject/
KJICTKH lesson/3847/start/8616/

6 ||OOMeH BerecTB U 9 1 https://resh.edu.ru/subject/
NIPEBPALIEHUE SHEPTUN lesson/3917/start/46777/
B KJICTKE

7 |[HacnenctBeHHas 9 0.5 https://ya.ru/video/preview/
uHdopmanus u



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

Ne HaumeHoBaHue ‘ Koun4yecTrBo yacos ‘ JuekTpoHHbIe (UG PpOBLIE)
n/n pa3/iesioB U TeM Beero| Kontpoasnbie | [IpakTuueckue o0pa3oBaTe/bHbIEe pecypchl
HporpamMmel padoTsI paGoTsI
‘ Hpeanmaum €€ B KIIETKE H H H H
8 | Ku3HEHHBIN LUK 6 1 https://ya.ru/video/preview/
KIICTKH
9 |Crpoenue u GpyHKIHMH 17 1.5 https://resh.edu.ru/subject/
OpraHu3MOB
10 ||PazmHOXCHHUE U 8 1.5 https://ya.ru/video/preview/
pa3BUTHE OPraHU3MOB
11 |lenernka — HayKa O 2 0.5 https://ya.ru/video/preview
HACJIEJICTBEHHOCTH H
W3MEHUHUBOCTH
OpraHu3MoOB
12 |3akoHOMEpPHOCTH 10 1 https://ya.ru/video/preview/
HACJIEICTBEHHOCTH
13 ||3akoHOMEpHOCTH 6 1 https://ya.ru/video/preview/
W3MEHUHUBOCTH
14 |Cenernxa venosexa || 3 | I 05 | https:/lya.ru/video/preview!/
15 ||Cenexiust OpraHu3MOB 4 1 https://resh.edu.ru/subject
16 ||BHOTEXHOJOTHS K 4 https://ya.ru/video/preview/
CUHTETHYECKas
o6uosorus
‘17 HPe3epBHoe BpEMs H 1 H H H
‘ﬂ06aBI/ITI> CTPOKY
OBILEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOTPAMME
1 1knace
Ne || HaumeHoBaHue pa3iesioB U TeM KonuuectBo 1acos ‘ DJIEeKTPOHHbBIE
n/m HpOrpamMMel Bcero|| Konrponsnsie || [Ipaktuueckue (mudposrie)
pPaBOTEI pPaBOTEI 00pa3oBaTeNbHbIC
pecypchl
1 |[3apoxxnenue u pa3BuTHE 4
SBOJTIOIIMOHHBIX TPECTaBICHUN
B OMOJIOTHUH
2 |[MukposBoIONHs U € 14 2
pEe3yIbTaThI
3 |[MakposBoronus u eé 6
pE3yIbTaThI
4  |IIpoucxox/aeHue U pa3BUTHE 15 1.5
YKU3HU Ha 3emJie



https://resh.edu.ru/subject/
https://ya.ru/video/preview/
https://resh.edu.ru/subject

Ne || HammeHoBaHue pa3fesoB U TeM KousmnmuectBo yacos ‘ ONEeKTPOHHBIE
n/m HpOTPaMMBI Bceero|| Konrposbusie || [TpakTnueckue (dposbie)
paGoTHI paGOTHI 00pa3oBaTeIbHbIC
pecypchl
5 ||[Ipoucxoxaenue yemoBeka — 10 1
aHTPOTIOTEHE3
6 |Dkojorus — HayKa o 3 0.5
B3aMMOOTHOIICHUSX OPTaHU3MOB
1 HaJIOPraHU3MEHHBIX CHCTEM C
OKpY)Karolen cpeion
‘7 HOpraHmMm U cpena OOuTaHus H 9 H H 15 H
‘8 HSKOHOH/M BUJIOB U TIOMYJISIIUAN H 9 H H 0.5 H
9 ||9xomyorust coOOIIECTB. 12 0.5
DKOJIOTUYECKHE CUCTEMBI
10 |[buocdepa — rmodanmpHas 6
IKOCHCTEMA
‘11 quJ'IOBeK Y OKpYKaromas cpeja H 6 H H H
‘12 HPGSGpBHOG BpeMs H 8 H H H
‘2106aBI/ITI) CTPOKY
OBUIEE KOJIMYECTBO YACOB 102 0 7.5

I10 ITIPOTPAMME




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DieKTpoHHBIE IH(PPOBEIE
/1 00pa3zoBaTebHBIE PECYPCHI
Bcero || Kontponshsle ||[IpakTnyeckn
paboThI € paboTbI
1 | buonorus Kak KOMIUIEKCHAsl HAyKa U KaK 4acTh 1 4.09 https://resh.edu.ru/subject/
COBPEMEHHOTO OO0IIECTBA
2 || )KuiBble CHCTEMBI M X CBOMCTBA 1 6.09 https://resh.edu.ru/subject/
3 || YpoBHeBas opraHu3aIyst )KHUBBIX CHCTEM 1 7.09 https://resh.edu.ru/subject/
lesson/2115/start/
4 HcTopust OTKPBITHS ¥ H3ydeHHS KIeTKH. KiieTounas 1 11.09 https://resh.edu.ru/subject/
TEOpHs lesson/2114/start/
5 |[MeToabl MOJIEKYISIPHOM M KIIETOYHOUW OMOJIOTHH. 1 0.5 13.09
[TpakTtuyeckas pabora «/3yueHne METOI0B KICTOYHOM https://oblakoz.ru/conspect/52
ounosorun (xpomarorpadusi, 3eKTpodopes, 9659/
mddepennuansaoe nentpudyruposanue, I11P)» metody-molekulyarnoy-i-
kletochnoy-biologii
6 |[Xumuueckuii COCTaB KIETKH 1 14.09 https://resh.edu.ru/subject/
lesson/5397/start/283870/
7 |MuHepaabHBIE BEIIECTBA KIETKH, UX OMOJIOrHYECKast 1 18.09 https://resh.edu.ru/subject/
POJIb lesson/5397/start/283870/
8 ||Opranunueckue BeniecTBa KIETKA — OCJIKH. 1 0.5 20.09 https://resh.edu.ru/subject/
JIaGopatopHas pabota «OOHapy)eHHE OEITKOB C lesson/3840/start/163096/
MTOMOIITBIO KAYECTBECHHBIX PEAKITUI»
9 ||CoiicTBa, k1accupuKkanys u GyHKIUN OEIKOB 1 21.09 https://resh.edu.ru/subject/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://oblakoz.ru/conspect/529659/
https://oblakoz.ru/conspect/529659/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
lesson/3840/start/163096/
10 ||Opranuveckue BelIeCTBa KJICTKH — YIIICBOJIBI 1 25.09 https://ya.ru/video/preview/
12630816739786858236
11 ||Oprannyeckue BEIIeCTBA KIETKH — JIUITH/IBI 1 27.09 https://ya.ru/video/preview/
15461813237320125737
12 |[Hykneunossie kuciotel. JIHK u PHK. JlaGoparopHast 1 0.5 28.09 https://ya.ru/video/preview/
pabota «lccnenoBanue HYKJIEHHOBBIX KUCIIOT, 4773769767862451293
BBIJICJICHHBIX U3 KJICTOK Pa3IMYHBIX OPIraHH3MOBY
13 ||[Ctpoenue u Gpyukimu ATD. [Ipyrue 1 2.10 https://ya.ru/video/preview/
nykieosuarpudocdars (HTD) 4786564601550769274
14 ||CexBenuposanue JJTHK. MeToabl FeHOMHKH, 1 4.10 https://ya.ru/video/preview/
TPAHCKPUIITOMHKH, IIPOTCOMHUKH
15 |[MeTo/1bI CTPYKTYPHO# OHOJIOTHH 1 5.10 https://resh.edu.ru/subject/
lesson/5383/start/153371/
16 ||Tumsl kaeTok. ITpokapuoTryeckas KiaeTKa 1 9.10 https://resh.edu.ru/subject/
lesson/5383/start/153371/
17 ||CtpoeHue sykapuoTHyeckor KieTku. [Ipaktuaeckas 1 0.5 11.10 https://resh.edu.ru/subject/
pabora «/3ydeHrne CBOWCTB KJIETOUHONH MEMOPaHbD» lesson/3847/start/8616/
18 |[[ToBepXHOCTHBIH ammapar KIeTKH 1 12.10 (1
19 ||OnHomeMOpaHHbIe opraHouabl KieTku. [IpakTuueckast 1 0.5 16.10 https://ya.ru/video/preview/
pabota «/3ydyeHre OBUKEHHSI [IUTOTIa3MbI B 5298989453790003674
PaCTHTENBHBIX KIETKAX)



https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://ya.ru/video/preview/

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
n/n 00pa3oBaTeNbHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI

20 |[[TomyaBTOHOMHBIE OPTaHOM/IBI KJIIETKH: MUTOXOHIPHUH, 1 0.5 18.10
iactupl. JlJaboparopuas padora «MccnenoBanue https://ya.ru/video/preview/38
MJIa3MOJIM3a U JISTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX) 680440564174416317

21 |[HememOpaHHbBIC OPraHOU/IBI KJIETKH 1 19.10 https://ya.ru/video/preview/

11788125828554387549

22 ||Ctpoenue u GpyHKIHH sapa 1 23.10 https://resh.edu.ru/subject/

lesson/5383/start/153371/

23 ||CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT. 1 0.5 25.10 (1
JlaGopaTtopHas pabota «/3ydeHune CTpOCHHUS KIETOK
Pa3IMYHBIX OPTaHU3MOBY

24 ||AccuMuIIALNS U TUCCUMMISILIAS — JBE CTOPOHBI 1 26.10 https://resh.edu.ru/subject/
MmeTabonusma. Tunel oOMeHa BemecTs. JlaboparopHas lesson/3917/start/46777/
pabota «/3ydyeHue KaTaIuTHIeCKOH aKTHBHOCTH
(hepMeHTOB (Ha IpUMEpe aMUJIa3bl WIIH KaTanas3bl)»

25 || depMeHTATUBHBIN XapaKTep peakinii KJI€TOYHOTO 1 0.5 8.11 https://resh.edu.ru/subject/
Mmetabonm3ma. JlabopatopHas padora «3ydeHue lesson/3917/start/46777/
(epMEHTaTUBHOTO PaCUICILICHHS TIEPOKCHIA BOJOPOIA B
PACTUTENILHBIX U )KHBOTHBIX KJIETKAX»

26 |benku-akTUBATOPHI U OCIKU-UHTUOUTOPHI 1 9.11

https://ya.ru/video/preview/15
009768330885371435
27 ||ABTOTpOGHBIN THII OOMEHA BEIIECTB 1 13.11



https://ya.ru/video/preview/3868044056417441631
https://ya.ru/video/preview/3868044056417441631
https://ya.ru/video/preview/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://ya.ru/video/preview/15009768330885371435
https://ya.ru/video/preview/15009768330885371435

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
28 | dortocunTe3 1 15.11 https://resh.edu.ru/subject/
lesson/3917/start/46777/
29 |Xemocunres. Jlaboparopras padota «CpaBHeHHE 1 0.5 16.11 [
MPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a»
30 ||AHa’poOHBIe OpraHu3Mbl. Buasl OposkeHNS. 1 20.11
JlabopaTtopHnas pabota «CpaBHEHHE MPOIECCOB
OpOXKEHUS U IBIXaHUS»
31 ||A3poOHBIe OpraHU3MBbl. ITAIbl SHEPTETUYECKOr0 OOMEHa 1 22.11 https://www.youtube.com/
watch?v=0hztXse8dPU
32 ||Dueprus MeMOpaHHOTO TpagucHTa MPOTOHOB. CHHTE3 1 23.11 https://ya.ru/video/preview/
AT®: paborta nmporonHoit AT®-cuHTa3bI 13430717885895692634
33 ||Peaxiiy MaTpUYHOTO CHHTE3a 1 27.11 https://resh.edu.ru/subject/
lesson/5352/start/295780/
34 || Tpauckpurius — MaTpuuHbIii cuaTe3 PHK 1 29.11 https://resh.edu.ru/subject/
lesson/5352/start/295780/
35 ||Tpancnsius u eé 3Tamnsl 1 30.11 https://resh.edu.ru/subject/
lesson/5352/start/295780/
36 |[KomupoBanue amuHOKHCIOT. Postb pubocom B 1 4.12 https://resh.edu.ru/subject/
OnocuHTE3€e OenKa lesson/5352/start/295780/
37 ||Opranu3anys reHoMa y IpoKapuoT U DYKapuoT 1 6.12 https://resh.edu.ru/subject/
lesson/5352/start/295780/
38 |MonexynsapHble MEXaHU3MbI IKCIIPECCUU T€HOB Y 1 7.12 [



https://resh.edu.ru/subject/
https://www.youtube.com/
https://ya.ru/video/preview/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
JYKapHOT
39 |[Bupychl — BHeKI€TOYHbIC ()OPMBI KH3HU U OOJIUTATHBIC 1 0.5 11.12 https://resh.edu.ru/subject/
napas3uthl. [IpakTrueckas padota «Co3aaHue MoIeTH lesson/3939/start/105165/
BHpPYyCa»
40 |BupycHble 3a00I€BaHUS YeJIOBEKA, JKMBOTHBIX, PACTCHUI 1 13.12 https://resh.edu.ru/subject/
lesson/3939/start/105165/
41 ||[HaHOTEXHOJOrMHA B OMOJIOTUU U MEIULIMHE 1 14.12 https://resh.edu.ru/subject
/lesson/3939/start/105165/
42 | JKu3HEHHBIH UK KICTKH 1 18.12 https://resh.edu.ru/subject/
lesson/5359/start/270999/
43 |[Marpuunsrii cuates JJHK 1 20.12 https://ya.ru/video/preview/
8836389538936279116
44 | Xpomocomsl. JlTabopatopHas pabora «3yucHue 1 0.5 21.12 https://ya.ru/video/preview/
XpPOMOCOM Ha TOTOBBIX MUKpOIIpENapaTax»» 5965316959962739286
45 ||/leneHue KIETKA — MHUTO3 1 25.12 https://resh.edu.ru/subject/
lesson/3927/start/105895/
46 || Tunsl knetok. Kapuokunes u nurokunes. JlaboparopHas 1 0.5 27.1 https://resh.edu.ru/subject/
paboTta «HabmojeHre MUTO3a B KIIETKaX KOHYHUKA lesson/3927/start/105895/
KOpEIIKa Jiyka (Ha TOTOBBIX MHKpOITpenaparax)»
47 |[Perynsiiusi )KU3HEHHOTO IMKJIA KIETOK 1 28.12 https://resh.edu.ru/subject/
lesson/3927/start/105895/
48 ||Opranu3m Kak eJuHOE IeI0e 1 10.01



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject
https://resh.edu.ru/subject/
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
https://ya.ru/video/preview/25
6244820724785851
49 |Tkanu pacrenwuii. JlaboparopHas padota «/3y4denue 1 0.5 11.01 https://ya.ru/video/preview/
TKaHEel pacTeHUi» 12802443480942095317
50 ||Tkanu >KMBOTHBIX U 4enoBeka. JlabopaTopHas pabora 1 0.5 15.01 https://ya.ru/video/preview/
«M3ydenune TkaHeH )KUBOTHBIX) 10975050520620618639
51 ||Opransl. Cuctemsr opraHoB. JlabopartopHas padoTa 1 0.5 17.01 https://ya.ru/video/preview/
«/M3ydeHne opraHoB IIBETKOBOTO PACTEHUS 319665086957845706
52 ||Onopa Tena OpraHu3MoB 1 18.01 https://ya.ru/video/preview/
7463009081945929707
53 ||/IBmkeHUE OpraHu3MOB 1 22.01
https://ya.ru/video/preview/70
4773596928010547
54 |[TuraHue opraHUu3MOB 1 24.01 https://ya.ru/video/preview/
2589347991354027364
55 |[TuTanue MO3BOHOYHBIX KMBOTHBIX. IIHIIIeBapUTEIbHAS 1 25.01 https://www.youtube.com/
CHCTEMa YeJIOBEeKa
56 ||/IprxaHre opraHu3MoB 1 29.01 https://ya.ru/video/preview/
17764484859846897362
57 ||/IprxaHue T0O3BOHOYHBIX JKHBOTHBIX M YEJIOBEKA 1 31.01 https://ya.ru/video/preview/
17943175997105120274
58 | Tpancmopt BemecTB y OpraHM3MOB 1 1.02



https://ya.ru/video/preview/256244820724785851
https://ya.ru/video/preview/256244820724785851
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://ya.ru/video/preview/704773596928010547
https://ya.ru/video/preview/704773596928010547
https://ya.ru/video/preview/
https://ya.ru/video/preview/
https://ya.ru/video/preview/

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI

https://ya.ru/video/preview/11
1330482864525899?

59 |[KpoBeHoCHas cucTeMa MO3BOHOYHBIX JKUBOTHBIX H 1 5.02

YeJI0BeKa https://ya.ru/video/preview/14

308540769615237754

60 |Beimenenue y opraHu3mMoB 1 7.02 https://ya.ru/video/preview/
12794741406604005271

61 |[3amuTa y opraHu3MOB 1 8.02
https://ya.ru/video/preview/90
21940723836715958?

62 |[IMMyHHasi cucTeMa 4eJIoBeKa 1 12.02
https://ya.ru/video/preview/11
775051275914248860

63 |[Pa3apakuMOCTh M PETyJIsUs Y OpraHU3MOB 1 14.02
https://ya.ru/video/preview/17
550427321558458661

64 |['ymopanbpHas peryssius U SHIOKPUHHAS CUCTEMA 1 15.02

’KMBOTHBIX U YEIOBEKA https://ya.ru/video/preview/11

524484223260989408

65 || DopMbl pa3MHOKEHUSI OPraHU3MOB 1 19.02

https://ya.ru/video/preview/27

87639862855483891



https://ya.ru/video/preview/111330482864525899
https://ya.ru/video/preview/111330482864525899
https://ya.ru/video/preview/14308540769615237754
https://ya.ru/video/preview/14308540769615237754
https://ya.ru/video/preview/
https://ya.ru/video/preview/9021940723836715958
https://ya.ru/video/preview/9021940723836715958
https://ya.ru/video/preview/11775051275914248860
https://ya.ru/video/preview/11775051275914248860
https://ya.ru/video/preview/17550427321558458661
https://ya.ru/video/preview/17550427321558458661
https://ya.ru/video/preview/11524484223260989408
https://ya.ru/video/preview/11524484223260989408
https://ya.ru/video/preview/2787639862855483891
https://ya.ru/video/preview/2787639862855483891

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
66 | [TomoBoe pasMHOKECHHE 1 21.02
https://ya.ru/video/preview/27
87639862855483891
67 |Meiio3 1 22.02
https://ya.ru/video/preview/13
755759027755299454?

68 |lametorene3. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIIETOK. 1 0.5 26.02
JlaboparopHas pabota «/3ydeHne CTPOESHHUS TOJTOBBIX https://ya.ru/video/preview/46
KJIETOK Ha TOTOBBIX MHUKPOTIpEIapaTax» 52477533010692749

69 |uauBuayalbHOE Pa3BUTHE OPraHU3MOB — OHTOTCHE3 1 28.02 https://resh.edu.ru/subject/

lesson/5630/start/132920/

70 |[3akmagka opraHoB M TKaHEH U3 3apO/IBIIIEBBIX JIHCTKOB 1 29.02 https://resh.edu.ru/subject/

lesson/5630/start/132920/

71 ||[Poct u pa3BuTHE )HBOTHBIX. JlabopaTopHas paboTta 1 0.5 4.03 https://resh.edu.ru/subject/
«BbIsiBIIEHHE IPU3HAKOB CXOJCTBA 3apPOIbIIIEH lesson/5385/start/119865/
MMO3BOHOYHBIX JKHBOTHBIX)»

72 |[Pa3sMHOXXEHHE U pa3BUTHE pacTeHuid. JlabopaTopHas 1 0.5 6.03
pabota «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIIINX https://ya.ru/video/preview/13
pacTeHHID» 161848902979351240?

73 |[cTtopus CTAaHOBJIEHUS U PA3BUTHS T'€HETHKHU KaK HayKH 1 7.03

https://ya.ru/video/preview/11
259104139426169504?



https://ya.ru/video/preview/2787639862855483891
https://ya.ru/video/preview/2787639862855483891
https://ya.ru/video/preview/13755759027755299454
https://ya.ru/video/preview/13755759027755299454
https://ya.ru/video/preview/4652477533010692749
https://ya.ru/video/preview/4652477533010692749
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://ya.ru/video/preview/13161848902979351240
https://ya.ru/video/preview/13161848902979351240
https://ya.ru/video/preview/11259104139426169504
https://ya.ru/video/preview/11259104139426169504

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
74 ||OcHOBHBIC TIOHSATHUS U CHMBOJIBI TeHeTHKH. JlabopaTopHas 1 0.5 11.03
paboTa «/Ipo3oduiia Kak 00bEKT TeHETHYSCKIX https://ya.ru/video/preview/61
WCCIIETOBAHMIDY 60337570556067188
75 |[3aKOHOMEPHOCTH HaCJICIOBaHMs TPU3HAKOB. 1 0.5 13.03 https://resh.edu.ru/subject/
MomnorubpunHoe ckpemuBanue. [Ipaktiuueckas padoTa lesson/5386/start/301065/
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO CKpPEIIBaHUS
y 1po30 Q"
76 ||[luTos0rHYeCKre OCHOBBI MOHOTHOPHIHOTO 1 14.03 https://resh.edu.ru/subject/
CKpPEIHBAHHS lesson/5386/start/301065/
77 ||Ananusupyroinee ckpernuBanue. HemoaHoe 1 18.03 (1
JOMUHHAPOBAHHE
78 || [IurubpumHoe ckpemnuBanue. [IpakTrueckas padbora 1 0.5 20.03 https://resh.edu.ru/subject/
«M3ydenue pe3yapbTaToB AUTHOPHUIHOTO CKPEIIHBAHUS Y lesson/4725/start/107947/
TPO30(PUITBDY
79 ||LluTOo0rHYECKHE OCHOBBI AUTHOPHUIHOIO CKPEIIMBAHUS 1 21.03 https://resh.edu.ru/subject/
lesson/4725/start/107947/
80 ||CuemieHHOE HAcIeI0OBAaHUE MPU3HAKOB 1 1.04 https://resh.edu.ru/subject/
lesson/4755/start/118828/
81 |[XpoMocoMHas TeopHs HACIEACTBEHHOCTH 1 3.04 https://resh.edu.ru/subject/
lesson/4755/start/118828/
82 |['enetuka nona 1 5.04 https://resh.edu.ru/subject/

lesson/3653/start/47180/



https://ya.ru/video/preview/6160337570556067188
https://ya.ru/video/preview/6160337570556067188
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
83 |leHOTHIT KaK IETOCTHAS CUCTEMA 1 8.04
https://ya.ru/video/preview/15
997129979253773387
84 |['eneTHUYEeCKHA KOHTPOJb PA3BUTHUS PACTEHUH, KIUBOTHBIX 1 10.04
U 4eJIOBeKa https://ya.ru/video/preview/15
3919653587241154687?
85 ||I3MeH4YnBOCTh MPHU3HAKOB. BUIbI N3MEHYHBOCTH 1 11.04
https://ya.ru/video/preview/12
683861147820561057?
86 |[MomudukanroHHas ©3MEHYUBOCTh 1 15.04
https://ya.ru/video/preview/29
60719224112238493
87 |[BapmanmoHHBIN psAl M BapuallMOHHAs KpUBasl. 1 0.5 17.04
JIaboparopHas pabota «lcciaenqoBanre 3aKOHOMEPHOCTER https://ya.ru/video/preview/12
MO I (DUKAITMOHHOW 3MeHYMBOCTH. [locTpoeHue 124197203728805729
BapHAIMOHHOTO Psijia U BAPUAIIMOHHOM KPUBOWY
88 |['enoTumnuyeckas n3MeHYUBOCTh. KomMOUHaTHBHAS 1 18.04
U3MEHYUBOCTh https://ya.ru/video/preview/12
683861147820561057
89 |MyraunonHas naMeH4nBoCTb. [IpakTnueckas padora 1 0.5 22.04

«MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX
MUKpOITpenaparax)»

https://ya.ru/video/preview/67

0023069951377132



https://ya.ru/video/preview/15997129979253773387
https://ya.ru/video/preview/15997129979253773387
https://ya.ru/video/preview/15391965358724115468
https://ya.ru/video/preview/15391965358724115468
https://ya.ru/video/preview/12683861147820561057
https://ya.ru/video/preview/12683861147820561057
https://ya.ru/video/preview/2960719224112238493
https://ya.ru/video/preview/2960719224112238493
https://ya.ru/video/preview/12124197203728805729
https://ya.ru/video/preview/12124197203728805729
https://ya.ru/video/preview/12683861147820561057
https://ya.ru/video/preview/12683861147820561057
https://ya.ru/video/preview/670023069951377132
https://ya.ru/video/preview/670023069951377132

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
90 ||3akoHOMEpPHOCTH MYTAITMOHHOTO TpoIecca. DMUTeHETHKA 1 24.04
Y SIIUT€HOMHKA https://ya.ru/video/preview/31
88173198306230048
91 |[enernka yemoseka. [IpakTuyeckas pabora 1 0.5 25.04
«CocTaBlieHHE U aHAJIU3 POJIOCIOBHOM» https://ya.ru/video/preview/12
403062258831714177
92 |[MeToapl MEAUIIMHCKON TEHETUKA 1 1.05
https://ya.ru/video/preview/31
72368568196739717?
93 |3HayeHnEe METUIIMHCKON T€HETUKH B TIPEIOTBPAIIICHUH H 1 2.05 https://ya.ru/video/preview/12
JIEUeHUU TeHeTUYECKUX 3a00JIeBaHUI YeloBeKa 403062258831714177
94 ||OcHoBHbIe MOHsTHS cenekiun. JlabopaTopHas paboTta 1 0.5 6.05 https://resh.edu.ru/subject
«M3ydeHune copToB KyIbTYPHBIX PACTEHUI M TOPOT /lesson/3861/start/295751/
JOMAITHUAX KHUBOTHBIX)»
95 |[MeToibI CeleKIMOHHOM paboThl. JlaboparopHas pabota 1 0.5 8.05
«M3yueHne METOI0B CEIICKIIMU PAaCTCHHI https://ya.ru/video/preview/14
871428713252259077?reqid=
96 |(|locTmkeHUs CeNEKIMH PACTEHUN U YKUBOTHBIX. 1 9.05
[MpakTrueckas padota «[IpuBMBKa pacTeHHID» https://ya.ru/video/preview/58
28478321193305285?
97 ||Coxpanenue, n3y4yeHHE U HCII0JIb30BaHHE T€HETHUECKIX 1 13.05
pecypcoB https://ya.ru/video/search?text



https://ya.ru/video/preview/3188173198306230048
https://ya.ru/video/preview/3188173198306230048
https://ya.ru/video/preview/12403062258831714177
https://ya.ru/video/preview/12403062258831714177
https://ya.ru/video/preview/3172368568196739717
https://ya.ru/video/preview/3172368568196739717
https://ya.ru/video/preview/12403062258831714177
https://ya.ru/video/preview/12403062258831714177
https://resh.edu.ru/subject
https://ya.ru/video/preview/14871428713252259077?reqid
https://ya.ru/video/preview/14871428713252259077?reqid
https://ya.ru/video/preview/5828478321193305285
https://ya.ru/video/preview/5828478321193305285
https://ya.ru/video/search?text

Ne Tema ypoxka KosmmuecTBo yacos Jara u3ydenus | DneKTpoHHBIE IH(PPOBEIE
/1 00pazoBaTebHBIE PECYPCHI
Bcero || Konrpoussasle ||[IpakTnyecku
paboThl € paboTbI
98 |bruoTexHoONOTHS KaKk HAyKa ¥ OTPACIb TPOM3BOJICTBA. 1 0.5 15.05
[MpakTrueckas padoTa «V3yueHne 0ObEKTOB https://ya.ru/video/preview/87
OMOTEXHOJIOT U 64569751844228456?
99 ||OcHOBHBIE HANPABJICHUSI CHHTETHUECKOW OMOJIOTUH 1 16.05
https://ya.ru/video/search?text
100 XpomMocoMHas ¥ TeHHAsT HHXKECHEPHS 1 20.05 https://ya.ru/video/preview
/2421371519671850170? 774
101||MeanumuaCcKrEe OMOTEXHOJIOTUN 1 22.05
https://ya.ru/video/preview/42
94198335190775579
102||Pe3epBHbiii ypok. [ToBTOpEeHME, 00001ICHNE, 1 23.05
cucTeMaTH3allHsl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13.5



https://ya.ru/video/preview/8764569751844228456
https://ya.ru/video/preview/8764569751844228456
https://ya.ru/video/search?text
https://ya.ru/video/search?text
https://ya.ru/video/preview
https://ya.ru/video/preview/4294198335190775579
https://ya.ru/video/preview/4294198335190775579

YUYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
* buonorus, 10 kacc/ [Naceunuk B.B., Kamenckuit A.A., Pyomnos A.M. u npyrue; moa

penaxuueii [Taceunuka B.B., Akimmonepnoe obmiectBo «M3aarensctBo «IIpocsemenuey, 2023r.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Koncrpykrop pabounx nporpamm,2023

2. ®enepanbHas paboyas nporpamMma mno ouosoruu, 2023

3. YueOnuk.buonorus. 10xnacc.IlaceunukB.B., KamenckuitA.A.,PyonioBA.M. u nip. noa

penaxkuuei [TaceunnkaB.B.. Mocksa "[IpocBemenune"2023r.

MU D®POBBIE OPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/
«Enmnnas xoymeknus [{udporsix O6pazoBaTenbHbIX PecypcoBy (Habop MUGPOBBIX PECYPCOB K

y‘le6HI/IKaM JIMHHUHN

ITonomapegoit 1.H.) (http://school-collection.edu.ru/).



