MUHUCTEPCTBO [MIPOCBEUEHHUS POCCHIACKOH ®EJIEPALIUU
Mumnucreperso obpasosanus u naykn PecnyGanku By psarus
MY "Kypymxancexoe PYO"
MBOY "Kypymxanckas COLI Nel"

PACCMOTPEHO COI'/TACOBAHO YTBEPK]

"y,
PSS wm/q *@»9

Ha 'sacyMO 3am uup? no YBP l’n léw;! iuxom;g &
Y =
3apy6una B.I1. bannakosa T.b.
[Tporokon Nel or «31» [Tporokon Nel ot «31»
aBrycta 2023 r. aprycra 2023 T.
PABOYASI ITPOI'PAMMA
(ID 3829443)

yueGHoro npeamera «buogorus. Yrayoaenunplii ypoBeHb»

Juist obyuatouxes 10 =11 knaccos

cesio Kypymrkan 2023



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuyebnomy npeamery "buonorus" (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepalibHOM pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwibHble y4eOHBIC NpPEIMETHI, W3ydaeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To xe Bpems
KOKIBIA U3 ATUX YYEOHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
o0yJaromuxcss W CTUMYJHPOBAHHEM HHTEpEca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHEH, MEIUIIMHOW, SKOJOTHEH, MCHUXOJOTHEeH, CIOPTOM MM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONIpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpPHUpPOBAaHUE IO pas3feliaM M TeMmaw,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. B mporpamme mo OHOIOTHH peaqn30BaH MPUHITHIL
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBJIEHHOCTh Ha  TOCIEAyIOUlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TIPEJCTaBICHUN O 3A0pOBOM 00Opas3e KHU3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO Kk mIaHUPYEMBIM JUYHOCTHBIM, METAINPEIMETHBIM U HPEIMETHBIM
pesynpTaraM oOydeHHss W B (OpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaroluXcsi M0 OCBOCHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOHnblii npeamer «buonorus» Ha ypoBHE cpeAHero oOImiero oOpa3oBaHHs 3aBeplIacT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
oOyyaromuxcs O JKMBOM TpUpPOJE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
SMOPHOJIOTUN U OUOJIOTHMH Pa3BUTHSI, T€HETUKU, CEJEKIHUH, OMOTEXHOJIOTHH, IBOJIOIHMOHHOIO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIISIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX IMPH H3YyYCHHH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lelioB OHWOJOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaHUS TOTY4YalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOaeHb
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
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MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIIEAYIONEro BeIOOpa npodeccun. Bo3mokHa Takke MHTErparus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K H3ydeHHIO Oumosioruu. COriiacHO UM, U3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYecKOro pazHooOpaszus
wianetel. Tak, B 10 kiacce M3ydaroTcs OCHOBBI MOJIEKYJSPHOM M KIETOYHOM OWOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTUH, AaKTYaIH3UPYIOTCS 3HaHUS OOydaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o 6uocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJALWU, OHOLEHO03a, IKOCHCTEMBI, O BBIIAIOIIUXCS
Hay4HBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTHH, NMPUKIAJAHBIX ACHEKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca OO0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEP>KaHUU MPOTPaMMBbI 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOaEéHHOM ypoOBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U IPHUOOPETEeHHE YMEHUM MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K OomnpeneneHHoi o0sactu mpodecCHOHAIbHON JIESITeIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
obecreunBaeTCs pereHrueM CAeAyIOIMNX 3a/1ayu:

OCBOCHME  OOYYAIOIIMMHCS CHUCTEMbl OHOJIOTMYECKHUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIiIaXx,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKa, OPraHu3M, OIS, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCi C  METOJAaMHM  TO3HAHUA  JKUBOM  MPHUPOIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISPHON M KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUM, TAJIEOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAaMOCTOSITEILHO HAXOJWTh, AHAIU3UPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
SKOHOMHMYECKHMHU M SKOJOTMYECKMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS
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CBOEH JCATEIBPHOCTH 110 OTHOUIEHHUIO K OKpPYXaloleld MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npopMIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHUi, MpaBUia MOBEACHHUS B MPHUPOJE M OOECTICUCHUs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITUS B 001acTu
OuoJjoruu;

pasBUTHE y OOYYAIONIUXCSl MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJAC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npodunakTUKu ~ 3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JJIi OCO3HAHHOrO BbIOOpa OOYYAIOUIMMHCS HHIAUBUAYAIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUHOHATbHOMY
CaMOOMPEIEICHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISIETCSI C YUETOM CIIEIU(PHUKH €ro COJEPKAHHUS M HAIPaBICHHOCTH Ha MPOJOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OHOJIOTMM Ha YriyOJIEHHOM YpPOBHE SIBIISIETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBITOJIHEHNH  TPOEKTHBIX M y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThkKa KOTOPBIX
OTIpeNeNIeTCsl YYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIIEJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHOIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3WCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaLuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuko, H. . Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKamm», «CrctemMa OHMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IHUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CAMOBOCIPOM3BEICHUE, Pa3ApaXKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OnoreoneHOTHYECKUIT),
ounocoepnsiii. IIponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenne xuBbpIx cucteM. Meroabl Ouonormyeckod Hayku. HaOmioneHnue, n3aMepeHue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOMU
nepeMeHHOl. [lnanupoBanue skcnepumenta. [loctanoBka um mposepka rumore3. Hynesas
runote3a. [IoHsATHE BHIOOPKH U €€ AJO0CTOBEpHOCTh. Pa3bpoc B Ononorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI MCKaXKE€HUS PE3yJIbTaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpanun

Ta6J'II/IIIBI U cXxeMbl: «OCHOBHEIE IMPpU3HAKAU KU3HWN, «brnonornyeckme CHUCTEMBI»,
«CBoiiCcTBa KHUBOW MaTepun», «YPOBHU OpPraHU3AIUU KUBOU IpUpoAbD, «CTpoeHUE KUBOTHON
KIeTKn», «TKaHu  IKUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpTaHU3May,
«buoreornienosy», «buochepa», «MeTobl H3ydeHHsI ) KUBOU MPUPOJIBD.

O6opynoBanue: 1abopaTtopHOe 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, M3MEPEHUH,
HKCIEPUMEHTOB.



IIpakTnyeckas padora «lcnonp30BaHME Pa3IMYHBIX METOAOB IIPU M3YyYEHUHU KUBBIX
CUCTEM.

Tema 3. Buosorus KjieTku

Knerka — crpykTypHO-(yHKIMOHAIbHAsT €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

MeTtoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEUYCHbIX aTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue ukcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Konghoxanvnas muxpockonusa. Bumanvnoe (npudicusnennoe) usyuenue Kiemox.

JleMoOHCTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIM MHUKpOcKom», «lcTopus
Pa3BUTUS METOJI0B MUKPOCKOITUI.

O6opyoBaHMEe: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnueckasi padora «l3yueHune MeToqOB KJIETOYHOM Ouosioruu (xpomarorpadus,
atekTpodopes, ruddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPErYJIALHUN.
MuHepasibHbIE BEIIECTBA KJIETKH, UX OHOJIOTHYECKas pojib. PoJIb KaTHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mousiekyisbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BropuuHas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTyphl. JleHaryparus. CBolicTBa O€NKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enKkoB. /lpuonsi.

VYrneBonpl. MoHOCaxapuabl, AUCaXapubl, OJUTOCaxapuabl W mojucaxapujbl. OOmuit
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIMu
YTJIEBOJIOB.

Jlununel.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccubpukauus — aunuuos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyTIPOHUIIAEMOCTD.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KucioT. HykneoTuasl.
[Tpunuun xommuiementapHoct. I[IpaBmino Yapradda. Crpykrypa JHK — nBoitnas crmpais.
Mecronaxoxaenue u 6nonornyeckue ¢pynkinu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B Moiekysie AT®. buonornueckue
byakumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouojiorus: OMOXMMHUYECKHEe M OMO(pHU3NYECKHE HMCCIEIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypvl u @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpanun



[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenenceHue XUMHUYECKHX 3JIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenue XuMUYECKUX FJIEMEHTOB B )KUBOW IIPUPOJIE.

Tabmuel u cxembl: «llepuoguyeckass TabmuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OeKa,
«CTpyKTYpbl O€IKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yrieBofoB», «CTpoeHHE MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTH», «CTpoeHrue MOJeKyJIbl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeIKOB C ITOMOUIbIO KAaUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenne n pyHKIHHN KJIETKH

Tumel KJIETOK: dyKapHOTHYECKass W IMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIHOHAIBHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietounas crenka OakTepuil u  apXeu.
OcoOeHHocTH CcTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3aX.

Crpoenrie u (QyHKIIMOHHUPOBAHNE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas auddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopt). [lodynponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa 1 (PyHKIMH KJIETOUYHOM CTEHKH pacTeHUi, rpuooB.

[Mutomnazma. [lurozons. Ilutockener. J[BukeHnme nurTomiasMmbl. OpraHouzbl KJIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTuueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKUIUU. B3anuMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJISIpPHOTO peTuKyiayMma. Mexanusm Hanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM  MHUTOXOHApUA W mactul. IlepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTHIbI
(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOMJIACTBI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUMHM HEMEMOpPAaHHBIX OPraHOHIOB
kieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpodriaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBpIIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrpoeHHe U JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOEHHE U (DYHKIHH.
Snepubliii GenkoBblii MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM



anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHou
06010uKU 8 MUmo3e. H0epHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMUTENbHAs  XapaKTEpPUCTUKA  KIETOK  3yKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpaunu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KHBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHre MUTOXOHIIPUIY, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO0opyoBaHMe: CBETOBOM MHKPOCKOIN, MMKpPOIIpENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlaGopaTropHas padora «/3yueHue cCTpoeHHs KIETOK Pa3IUYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «lI3ydyeHnue CBOMCTB KJIETOUHOI MEMOPaHbBI».

JlabopaTopnas padora «VccnenoBaHue mia3mMonu3a U JAEMIa3MOJIM3a B PACTUTEIIbHBIX
KJIETKax».

IIpakTuyeckas padora «lI3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U IPpeBpalleHNe JHEPIUH B KJIeTKe

AcCCUMMIISIHS ¥ JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTpOGHBIHE ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX — IpoIeccax.
OHepretudeckoe oOecrneuenue kietku: mpespamienue ATD B 0OMEHHBIX TpoIeccax.
DepMeHTAaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonm3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHm3M aercTBus. Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPTraHHYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHi OT Pa3INYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce porocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvi pomocunmesa. IpoyKTUBHOCTb (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

Xemocunte3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepodakTepuu, BOJOPOIHbIE OaKTepuH. 3HAUEHUE XEMOCHHTE3A.

AnHaspoOHble opranu3Mbl. Buabsl 6poxenus. [IpoaykTel OpokeHHs M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
Oone3Hel.

AspoOHBIE OpPraHW3MBbl. JTambl JHEPreTHYECKOro oOMeHa. [loAroTOBHTENbHBINA JTarl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeTIICHUE TIIOKO3BI.

buonorunueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe (GocPopHINpOBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro mMyTH OOMEHa BELIECTB Iepea  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

JleMoOHCTpanun

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. DOurensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IJHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue GpepMeHTay, « XEMOCHHTE?Y.



O6opynoBaHHe: CBETOBOMH MUKPOCKOII, 000pyJ0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaTUTUYECKONW aKTHUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl).

JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE POLIECCOB (POTOCHHTE3a K XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciencrBennasi uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM uWHGpopManuu. ['eHEeTHMYeCKHil KO, ero CBOMCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancisauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTesze Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCHOT. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHOMa y MPOKapUoOT U
syKapuoT. Perynsuusi akTUBHOCTH T'€HOB y mnpokapuoT. ['mmore3a omepona (. XKakob, XK.
Mano). Monekynaprvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2ernos. Perymsiys 0OMeHHBIX MpolieccoB B kiieTke. KiieTounslil romeocTas.

Bupychbl — HeksieTouHble (OPMBI KU3HU U OONMUTaTHbIe Mapa3uThl. CTPOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuit. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuet u  cxembl:  «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMM M TOCTCUHTETUYECKUH (MPEMUTOTHUECKUN) MEpHUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBIA  CHHTE3, AHTUIAPALIENBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TeinmoMmepsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JIMIIOWIHBIA U TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunslie XpomMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJAIIME B HUX IpoLEecChl. THIbI
muto3a. Kapuoknnes u nutoknHes. buonornueckoe 3HaueHNE MUTO3a.



Perynsmus MuToTHueckoro unukia kietkd. [IporpamMmupyemas kieTtouHas rubenb —
aroInTo3.

Knerounoe siapo, XxpoMocombl, (hyHKIIMOHAIBHAS TEHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemka» — ououngopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

Tabmunel u cxembl: «KU3HEHHBIA MUK KICTKH», «MuTo3», «CTpoeHHE XpOMOCOMY,
«Pennmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KIETKax KOpelIka
JTyKay.

JlabopaTopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEenapaTax.

JladopaTopHnasi pa6ora «HalGmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TOTOBBIX MUKpPOIIpENapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIIH, Apyrue npotucthl. KosonuanbHbie
OpTaHU3MBI.

B3anMocBs3b yacTeii MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenudt. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHW4eckasi. OCOOEHHOCTH CTPOCHUs, PYHKIMH M pPaCIOI0KECHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4YeJOBeKa. TUIbl JKUBOTHBIX TKaHEW: JIUTEIUalIbHa,
COCIMHUTEINIbHASI, MBIIIeUYHas, HepBHasA. OCOOCHHOCTH CTPOCHMS, (PYHKIIMN M PaCHOJIOKEHUS
TKaHEH! B OpraHax >KUBOTHBIX M Y€JIOBEKa.

Oprasbl. BereratuBHble U reHEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBbI OPTaHOB
JKUBOTHBIX U yesnoBeka. OyHKIUU OpraHoOB U CUCTEM OPTIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>kHbI 1 BHyTpeHHUI ckeneT. CTpOCHUE U THIThI COSAMHEHUS
KOCTEM.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKIIETOUHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3MbI M HACTHH.
JIBm>KeHEe MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlieuHas cuctema. Pediekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[luranue opranu3zmos. [lormomienue BOJbI, YIIEKUCIOTO ra3a U MUHEpAIbHBIX BEIIECTB
pactenusiMu. [luTtanme >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHKJICTOYHOE IHIIECBApECHHE.
[lutaHne TO3BOHOYHBIX KXWUBOTHBIX. OTAENbBI MUIEBAPUTEIHLHOTO TpakTa. llureBapuTebHbIC
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacteHuil. J{pixanue »«uBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe W JIErodHOe
nbIxaHue. JIpIxaHwe T03BOHOYHBIX JKMBOTHBIX M YeEJIOBEKAa. OBOJIOIMOHHOE YCJIOKHEHUE
CTPOEHHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTema uyenoBeka. MexaHusm
BEHTWISIIIAM JETKUX Y MITUI] M MIEKONUTAIOIMUX. Perynsanus apixanus. [[pixatenbHbie 00bEMBI.
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TpaHcnopT BEmIECTB Y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHuUil. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKHUBOTHBIX M uesnoBeka. Cepaue, KpOBEHOCHbIE cocynbl M KpoBb. Kpyru
KpOBOOOpaIeHus.  OBOJIIOIIMOHHBIE  YCIOXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
Y BBIICTUTENBHOM cUCTEMaMU. BplieneHrne y NmO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukw.
Crpoenrne u pyHkunoHnupoBanue Heppona. O6pazoBaHne MOYH Y YECIIOBEKA.

3amuTa y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
IUCTHI TPOCTEHIINX. 3alllTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMUYECKOH 3anuThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX MIPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or OonesHedl. MMmyHHass cuctrema uenoBeka. KileTouHbII W TymMOpalIbHbII HMMMYHMTET.
Bpoxnéuueiik u  mpHOOpeTéHHBI  cnenuduueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opnux, @. M. bepuer, C. Tonerasa). BocmanutenbHbie OTBETHI
opranu3MoB. Poib BpoX1EHHOr0O UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.

PazppaxumocTs W perynsiuus y OpraHu3MoB. Pa3gpaXumMocTs y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazapaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HAYEHHE.

HepBuast cucrema u peduextopHas peryisiiust y >KUBOTHBIX. HepBHas cucrema u e€
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pedaextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

['ymopanbHasi peryisiusi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX M 4yesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3anMOCBA3bp HEpPBHOU U
SHJIOKpPUHHOH cucteM. ['unoranamo-runodusapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOIOPOCIH,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHUE HACEKOMbIX», «TKaHU pacTeHHil»,
«KopueBble cucremb», «Ctpoenue credis», «CTpoeHHE JIUCTOBOM IUIACTUHKM», «TKaHU
KUBOTHBIX», «Ckener 4yenmoBeka», «lIumeBapurenpHas cucreMa», «KpoBeHOCHas cHCTEMay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpraenurenpHas cuctemMa», «JHJIOKpUHHAsA cuctemay, «CTpoeHue MbIIby, «MMyHUTET,
«KnmeynononoctHele», «CxeMa nuTaHus pacTeHHi», «KpoBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee CTPOECHHE JTO0XKAEBOTO
yepBs», «HepBHas cucrema poid», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema nrtuny», «HepBHas cucteMa MIIEKONUTAIOLIUXY,
«HepBHas cuctema yenoBekay, «Peduaexcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIpenaparsl TKaHed, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMILISPhl KOMHATHBIX PACTCHHM, TepOapiul pacTeHUi pa3HbIX OTAENOB, BIAKHBIEC MpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
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o0opyaoBaHHE JJs JEMOHCTpAallMd [OYBEHHOIO U BO3AYIIHOTO THUTAaHUS PACTEHUH,
pacuierieHus Kpaxmaia M OelkoB TojJ JeicTBHeM (epMEHTOB, 00OpylIOBaHHE JUIS
JEMOHCTpPALIMK OIBITOB 110 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGopaTtopHas padora «/3yueHue TkaHeil pacTeHUI.

JlabopaTopHas padora «/3ydeHne TkaHel )KUBOTHBIX).

JlabopaTopnasi paGora «/3ydueHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHNU3MOB

®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe (BKIItoYasi BEreTaTUBHOE) U 1MOJI0BOE. Bubl
0ecIooro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYJIILHNA, (parMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe paszmHoxeHue. IlomoBele KieTkH, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknid cMbICI Mel03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpiueBoe paszpurhe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBbIE  Keme3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KJeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpeHHe W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOIOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHOIOrUs — HayKa O pa3BUTHU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Craguu aMOpuoreHe3a KUBOTHBIX (Ha MpuMepe JAryku). Jpobnenue.
Tunbl apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU JPOOJICHUST MIIEKOMUTAIOMIKX. 3apOJBIIIEBbIE JINCTKU (TacTpyJIALius).
3aknaJka OpPraHOB W TKaHEeW U3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOe BiIMsSHUE YacTel
pa3BUBaOIErocs 3apofpiia (dIMOpHOHANbHAs WHAYKIMS). 3akjiaJka IUlaHa CTPOCHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUM TeHOB. BimsgHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY>KAIOIIEH CPEIbl.

Poct u pa3Butne xuBOTHBIX. IlocTomMOpuoHanbHbIl nepuoa. IlpsMoe u Hempsmoe
pasButHe. Pa3Butue ¢ meramMopdo30M y OEClO3BOHOYHBIX U ITO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta >KUBOTHBIX. DaKTOpbl pEryjsiUM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y JKUBOTHBIX M 4elloBeKa. [lepHoabl OHTOreHe3a yeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smHoxenue u paszButue pacreHuil. I'ametodur u crnopodput. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOAOTBOPEHHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISIUN OHTOT€HEe3a y PAaCTEeHHUH U )KUBOTHBIX.

JleMoOHCTpanun

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

Tabnuiel U cxembl: «BereraTuBHOE pazMHOXKeHUEY», « THUIBI 0ecroioro pa3MHOKEHUSY,
«Pa3MHOXeHUE XJIaMHIOMOHaAb», «Pa3mMHOXkeHHe 3BrieHsl», «Pa3MHOXeHHE THAPBDY,
«Merosy, «Xpomocombly, «l['amerorenes», «CTpoeHHe SHUUEKIETKH W CIepMaTO30UIa»,
«OcHoBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BuTHE MalCKOro
Kyka», «Pa3Butue capanum», «Pa3Burue narymku», «/{BoiiHOE OMIOJIOTBOPEHUE Y IBETKOBBIX
pactenuit», «CTpoeHHe CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PAaCTEHUI», «KM3HEHHBIN LMK
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MOPCKOM  KamyCTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK TalnoOpOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opyoBaHM€e: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SMIEKJIETOK U CIIEPMATO30U 0B,
Mozelb «L{UKII pa3BUTHS JIATYIIKIY.

JlaGopatopHass pabGora «l3ydyeHHe CTpOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BpblsiBlieHHE NMPU3HAKOB CXOJCTBA 3apOAbIIIECH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTtopHas padora «CTpoeHHUE OpraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Wcropus cTaHOBIIEHHMS W pa3BUTHS T'CHETHUKU Kak Hayku. PabGoter I'. Mengmens, I'. ne
®pusza, T. Moprana. Ponb oTedecTBEHHBIX Y4Y€HBIX B pa3BUTHHM TeHeTHMkH. Paborer H. K.
Konbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJIEITbHbBIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKU, JAOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTul, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHH, MOJICKYIISIPHO-TEHETUYECKUH.

JleMoOHCTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKI, «CXEeMBI CKPEITUBAHUS.

JlaGopaTopHnasi pa6oTa «/lpo3oduia kKak 00BEKT FTeHETHICCKUX MUCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBeiii 3akoH MeHaenss — 3aK0H eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciiernieHus: npu3HakoB. L{uTogornueckrie 0CHOBbI MOHOTHOPUIHOTO CKpemuBanus. ['unoresa
YUCTOTHI TAMET.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHBI ~ XapakTep  HacJIEOBAHMS.
Pacmiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHUPOBAHUU.
Jurubpunnoe ckpemuBanue. Tpertudt 3akoH MeHnaens — 3aKkOH HE3aBUCHUMOTO

HACJIeJOBaHUsI MPU3HAKOB. [[uToIOrN4ecke OCHOBBI IUTHOPUIHOTO CKPEIIIUBAHMS.

Cuennennoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrienyieHHOe Hacle0BaHNe
T€HOB, HAPYLIECHUE CLEIUVICHUS MEXAY T'€HaMU. XPOMOCOMHAas TE€OpHUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHM3M OIPENENICHUS I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbI IM0J. ['€HeTHYecKass CTPYKTypa IOJOBBIX
xpomocoMm. HacnenoBanue npu3HaKoB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrtema. [lmeloTponusi — MHOXKECTBEHHOE JAEHCTBHE TE€HA.
MHOKECTBEHHbI aJuieNu3M. B3auMojelcTBue HeaUleNbHBIX TeHOB. KOMIUIIEMEHTApHOCTD.
Onucra3. [Tonumepus.

['eHeTnueckuii KOHTPOJIb pAa3BUTHS PACTEHHUM, JKUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3HOIOTUYECKNX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (QyHKIMHA. [eHeTndyeckue
MEXaHU3Mbl CUMOHMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — TApa3suT» U «XO35AUH —
MUKpOOHOM». ['eHeTHUecKre acTeKThl KOHTPOJS U U3MEHEHUS HacJeICTBEHHOW nH(pOpMaIluu B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.

JleMmoHCTpauMu
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[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI Menaens», « Tperuii 3axkon MeHnnaemns»,
«AHanu3upymollee ckpeuuBanue», «Henonnoe nomunupoBanue», « CLENJIEHHOE HACIEe10BaHUE
MPU3HAKOB Y Ipo3oduibhy, «I'eneTuka nonay, «Kapuorun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoienicTere reHoBy.

Ob6opynoBaHue: MOJENIb IJs JEMOHCTpAIMM 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO
IIOKOJICHUSI M PACIUECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS MIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMHU CLEINIEHHOTO HACIEOBaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTnyeckass padora «/3yyeHue pe3yabTaATOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas paGora «U3yyeHue pe3yabTaTOB AUTMOPUTHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIAa M Cpeabl mpu (opMupoBaHHH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NPU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MoudukanronHass ©3MEHUYUBOCTh. Ponb cpensl B OpMHpPOBaHUN MOIU(DUKAITMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYHUBOCTH.

['enoTunuueckass M3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buabl
TCeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaI[HOHHAS.

KomMOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYMBOCTU. PoJIb KOMOMHATHBHONW M3MEHYMBOCTH B CO3JJaHUU T'€HETHUECKOTo pa3Ho00pa3us
B IIPEJIENax OJHOrO BUJA.

MyTtanuvoHHass W3MEHYUBOCTb. Buabl MyTauuii: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W UWHAYLUUMPOBAaHHbIE MyTalUH. SAepHble W LUTOIIA3MAaTUYECKUE MYTallUU.
ComMaruueckre W MOJOBble MyTauud. [IpuyrMHBI BOSHUKHOBEHMS MyTalnuil. MyTareHsl U ux
BIMSHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTAllMOHHOIO IMpoIecca. 3aKOH TOMOJOTHYECKHX
psanoB B HacneictBeHHoW wu3zMeHunBoctd (H.M. BaBunoB). BaesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemuxa u 3MUSEHOMUKA, DPOJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMO8.

JleMoOHCTpanun

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

Tabmuiel U cxembl: «Buasl W3MEHUMBOCTHY, «Moau(UKaIMOHHAS W3MEHUHUBOCTHY,
«KoMmOuHatuBHast ~ uU3MEHUMBOCTH»,  «Meito3»,  «OmnogorBopenue»,  «I'eHeTnueckue
3a0o0JieBaHuUs YenoBeKay, « Buapl MyTanuiiy.

O6opynoBaHue: XUBble U repOapHble SK3EMIUISIPhl KOMHATHBIX PACTeHMH, PUCYHKHU
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnE BapUAIIMOHHOTO PsAJla U BApUAITMOHHON KPUBOIN.

IIpakTuyeckas pa6ora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eneTnka 4esi0BeKka

Kapuotun uenoseka. MexayHaponHass IporpamMma HCCIIEJOBaHHMS TI'€HOMa 4YeJIOBEKA.
MeToapl U3y4eHHUS] TEHETUKH YEeIOBEeKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTCHETHICCKUN,
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MOMYJISIIIUOHHO-CTATUCTUYECKUH, MOJIEKYJSIpHO-TeHEeTHUYeCKud. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupio [11P-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIC OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciienCTBEHHOW NPEeApacloyOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETHUKH B
MPEAOTBPAIICHUH M JICUCHUH TEHETHYECKHX 3a00JICBaHUN YeJoBeKa. MEIMKO-TEHETHYECKOe
KOHCYJIbTHpOBaHKUE. CTBONOBBIC KJIETKU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCIEeKThI
WCCJICIOBAHHI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnveckue (GakToOpbl MOBBIMIEHHONW YYyBCTBUTEIBHOCTH YEJIOBEKAa K (DU3MYECKOMY H
XMMHYECKOMY 3arpsA3HEHHMIO OKpYyXKarollell cpenbl. ['eHeTmyeckass NpeApacroyiOKEHHOCTh
YeJIOBEKa K IMaTOJIOTHIM.

JleMoOHCTpanuu

Tabmuupl 1 cxemsbl: «Kapuotunm dvenmoBeka», «MeToapl M3ydYeHHs] TCHETHKU YEJIOBEKay,
«I'eneTnyeckue 3a00JI€BaHMS YETOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOXKICHHUE CEJEKIMU W JoMecTukanuu. Ydyenue H. .
BapuinoBa o LleHTpax mpoucXoIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JIaHMM COPTOB pacTeHWd U mnopoa KuBOTHbIX. CopT, mopona, ImMTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HadeHue mjist
CEJICKIIMOHHOM paOOTHI.

MeTtopl cenekiMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIN.
Oranbl KOMOWHAIIMOHHON CeJIeKIHH. VIcTbITaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ] CENeKIHOHHOW paboThl. PamuanuoHHBIN U
XUMUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluid y KYJIbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIYYEHUS UCXOJHOTO MaTepHalia JUlsl CEJIEKLIHH.

[Tonydyenne monumionnoB. BHyTpuBuaoBas rtuOpuanszanus. bBIM3KOPOICTBEHHOE
CKpelIuBaHue, uin MHOpuaAuHT. Hepo/icTBeHHOE CKpellMBaHue, WK ayTOpuIuHr. ['erepo3uc u
ero mpuyuHbl. Mcnonp3oBaHue reTepo3rca B - cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOPUAOB. JlOCTHMXKEHHS CENeKIMd pacTeHHd u
JKUBOTHBIX. «3e1EéHaAs pegoNtoyuUsLy.

CoxpaHeHHEe U U3YYCHHE TC€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTCHMM W HMX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCME8EHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MEeMOO08 HAYUHbIX UCCIe008AHUL, NePedosbiX uoell u
NepCneKmuBHbIX MexHOoL0ULL.

JeMoHCTpaL U

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METONbI CENeKIun»,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.
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JlaGopaTtopHasi padora «l3yueHre COPTOB KyJbTYPHBIX PACTEHUN W MOPOJA JOMAIIHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJI0B CEJIEKIIUN PACTCHUIN.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHKEHHUS CEJIEKIIMH PACTeHHM U KUBOTHBIX (HA
CEJICKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA).

Tema 16. BUOTEeXHOJIOTHA U CHHTeTHYECKAasi OHOJIOTHS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTraHU3Mbl, HMX XapaKTepUCTUKA. TpaaulMoHHas OWUOTEXHOJOrus: XjeOoIeueHue,
MOJIyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoouonornueckuii cuare3. OObeKThI
MUKpoOurosornyeckux Textosoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHve  TEXHOJIOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYHUPOBaHUSI TEHOMOB C LI€JIbIO MTOJIy4EHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEpPKAILNUX
HE BCTpEYaroIMecs B IPUPOie OMOCUHTETUYECKHE ITyTH.

Kinerounass unxxkeHepus. MeTtoapl KyibTypbl KJIETOK M TKaHEH pPacTeHUM MU >KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuand3alnus W coMaTHYecKuil smOpuoreHes. lcmonb3oBaHue
TaliOnJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MoHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOKJIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMs SHLEKIETOK M KIOHUPOBAHHME >KMBOTHBIX. METOA TpaHCIUIAHTAUUU sIIEp
KIETOK. Texuonocuu 0300poseieHus, KyIbmMUUPOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAs1 ¥ IeHHas MHkeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYUPOBAHHUE
pexoMmOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIoCTHKEHUS U MEPCIEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHEe M HTUYECKHE MpoOIeMbl T€HHOU
WHKEHEPUH.

Menuuunckue ouorexnonoruu. [locrrenomnuas nudposas meaumuua. [1I[P-auarnoctuka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUS
ero 370poBbs. lMcmonb3oBaHWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OvouHXkeHepuss [UIsl pa3pabOTKU (QYHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO37aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra Ui pelieHns 3aad NepCoOHAIN3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECledeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30ynuteneid OPBU, ycTaHoBneHue MOJEKyJIsIpHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuubt u  cxembl: «Mcnoinb30BaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «Kilerounas nnxeHepus», «I eHHass HHXXEHEPUSD.

JladopaTopnasi padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTyeckas padora «IloayueHre MOIOYHOKHCIBIX IPOAYKTOB.

IKceKkypeust «bnoTexHoorus — BaKHelas Npou3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxkeHue 1 pa3BUTHE IBOJTIIHOHHBIX NPeACTABICHNA B OHOJIOTHHI
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OpomounonHas Teopusi Y. Jlapsuna. [Ipeanocbkuiki BOSHUKHOBEHUS apBUHU3MA. JKU3HB
Y Hay4dHas aearenbHocTs Y. JlapBuHa.

JBwxymue cwibl 3Boionuu BugoB 1o Y. JlapBuHy (BbICOKassh HMHTEHCUBHOCTh
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUYUBOCTh, OOppOa 3a CylIECTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmitenne cuaterndeckoit Teopun 3soonuu (CTI). HelitpanbHast TeOpHs 3BOIIOLNH.
CoBpeMeHHast HBOJIOIMOHHAS OHONOTUs. 3HaUEHHE HBOJIOIHOHHONW TEOpUH B (POPMUPOBAHUH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JemMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoabl (mo K. JIuauaew)», «JlecTHHIa KUBBIX
cymiectB (rmo Jlamapky)», «Mexanusm QopMupoBaHus NpUCHOCOOIEHUH Yy pacTeHuil u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewectsust Y. lapsuna», «Haxonku Y.
HapBuna», «®opMbl 00pbObI 3a cymiecTBoBaHuey, «lloponbl romy6eit», «MHoroodpasue
KyJBTYpHBIX (hopM KamycTb», «IIopoabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX
BuaoB (mo Y. JlapBuny)», «Cxema COOTHOUICHHS ABIKYIIUX CHJI 3BOJIOLMM», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUECKOI TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 1 eé pe3yJbTaTbl

[Tomynsanus kak »JieMEHTapHas eAuHuIa 3Bomolrd. COBPEMEHHBIE METOAbl OLEHKU
TFeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbl NonyJssiiuid. Mi3meHenue reHodoH1a monyssuy Kak
3JIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIIEHHWE. 3aKOH reHeTuueckoro pasHoBecust Jx. Xapau, B.
BaitaOepra.

OneMeHTapHble (DAKTOpPhl (IBMKYIIME CHJIBI) HBOJIONMM. MyTalMOHHBIA Mpolecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpelip reHoB — ciiyuyaiiHble HEHaANpaBICHHbIE W3MEHEHMs
4acTOT ajuiesie B momyssinusx. DQPdekT ocHoBaTens. Ipgexm OYymMbLIOUH020 20PIbIUKA.
CHudiceHue 2eHemuyecko20 pasHoodpasus: npudunsl u cieocmeus. llposenenue 3¢pgexma
opeugha cenoé 6 Oonvwux u maneix nonyrayusax. Murpauuu. M3omsamMs  TOMyJISIMA:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronornyeckas (penpoayKTUBHAs).

EctectBeHHbII 0TOOp — HampaBisitomuii gaxtop 3BojoUUU. POPMBI €CTECTBEHHOIO
oTtOopa: JIBWXKYLIUHN, CTaOWIM3UPYIOLIMH, paspbiBatoluil (au3pyntuBHbii). [lonoBoit otOop.
BO3HHUKHOBEHNE U 3BOJIOLMS COLUATIBHOIO OBEIECHUS KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pPe3ysibTaT MHKPO3BOIIONMU. Bo3HHMKHOBEHUE
npucrnocoOIeHni y opranu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucrnocoOneHuit
y oprasu3moB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXHMUYECKHE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHHe Kak pe3ysibTaT MHUKPOIBOJIOLHH.
M3onmsumst — xmrodeBoit ¢aktop BumooOpaszoBanws. Ilytm m cmocoObl BHA000pa30OBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATpPUUecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutoniM3anus, rudpuau3anys). JuTeabHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonMoHHOM Ouosiornu B pa3paboTKe HAyyHBIX METOJOB COXpaHEHUs
O6unopa3zHoo6paszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoOHCTpanun

[Toptpetsi: C. C. UerBepukos, O. Maiip.
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Tabnuupl 1 cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «[lomynauoHHas CTpyKTypa BUIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWKylie CHIBI — 3BOJIIOLUN,
«OKONOTHYECKasi M30JSIIKs TOMYJISAIHMNA ceBaHCKOM (opemmny», «['eorpaduueckas H30ISALUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomysioHHbIe BOJIHBI YUCIEHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 3a
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3M», «Kusbie HCKOIIa€MBIE»,
«IToKpOBUTENBCTBEHHAsE OKpacka >XHMBOTHBIX», «llpenynpexnaromas okpacka >KUBOTHBIXY,
«®Duznonoruyeckue aganranun», «IIpucnoco6iIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTBY,
«Kputepun Bunma», «Bugsl-nBoiiHukm», «CTpykrypa BuUga B npupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABILECH,
«DKOJOTHYECKOE BHI000pa3oBaHue BHIOB CHHHULY, «llomummonasl pacrenwit», «KamyctHo-
pelleuHbli THOpUI.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel ¢
NpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydesia NMTHUI] M 3Bepeil pa3HbIX BHJIOB, repOapuu
pacteHuii OJIM3KUX BUAO0B, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6ora «BpIsiBIIeHHEe H3MEHYMBOCTH Yy 0COOEH OJTHOIO BUAA».

JlaGopatopnas pabora «IIpucrnocobieHust OpraHusMOB W HUX OTHOCHTEJbHas
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPUIOY.

Tema 3. Makpo3Bo1OLHSA U €€ pe3yJIbTAThI

Metoapl n3ydenust MakposBoJronuu. IlaneonTonornueckre METOIbI U3y4EHUS IBOJIIOLINN.
[Tepexonnbie HOPMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne metomsl u3ydeHus osBomouuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYeckre METOJbl M3YyYEHHs HBOJIOLMH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOTMUHbIE OpraHbl. PyuMeHTapHble opranbl U aTaBU3Mbl. MoJekysipHo-
reHeTHYecKne, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  HM3yUeHHUs  HBOJIOLUH.
["omonoruynsie reHsl. COBpeMEHHBIE METOABI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MyTal[i{ U SBOJIIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTHM  (TMpaBWiia) JBOMIOIUU. [lpunyun  cmeuvl  yHKYU.
HeoOpaTumocTs 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOIIOIHH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuip! U cxembl: « DUITOTEHETHYSCKUN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEpPO3yObnIe
aueps», «Crerouedansy, «Punnodurer», «CeMeHHble MAanopoTHUKWY, «buoreorpaduyeckue
30HBI 3emnny, «Jlpeiid koHTHHEHTOBY, «PenukThl», «HavanbHble CTaguu SMOPHOHAIBLHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOrMYHBIE M  AHAJIOTMYHBIE  OPIaHbD),
«PynumeHTh», «ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI YelIOBEKa W IIUMIAH3e», «l JIaBHBIE
HaIpaBJIeHUs 3BOIIONUNY, «O0IIHEe 3aKOHOMEPHOCTH SBOJTIOLIUN.

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKH HMCKONAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTapHBIX OpraHOB U aTaBU3MOB, KOJUJICKIUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue u pa3BuTHE JKU3HU HA 3emiie

Hayunble rumore3sl MPOMCXOXKAECHUS XU3HK Ha 3emie. AOuOreHe3 M MNaHCIEPMHUSL.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJICHUM JKU3HU (KpealuoHu3M). ['Mmoresa MOCTOSHHOTO
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CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbiTamu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HEOpraHUUecKoi 3Bosonnu. [lnanerapHas (reojsorudyeckas) 3BOIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onpir C. Mwmepa u I'. IOpu. O6pa3oBanue mnonumepoB u3 MoHOMepoB. KoareppaTHas
runote3a A. M. Omnapuna, rumore3a mepBuuHoro OynboHa Jx. XomnaelHa, reHeTHYecKas
runore3a I'. Mémnepa. Pubosumer (T. Yek) um rumore3a «vupa PHK» V. T'mnGepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

HUcropuss 3emnum u Meronasl €€ wusyuyeHus. lckomaembple OpraHMdeckue OCTaTKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCONMIOTHAs  TE€OXPOHOJIOTHA.
["'eoxpoHoOI0rMUEcKast IKaja: 30Hbl, IPbl, IEPUObI, JTOXH.

HavanbHble 3Tanel opranndeckoi 3Boitound. [losiBneHne u 3BOJIIOIMUS MEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HuMKHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MUKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [Ipokapuorsl u
9YKapUOTBHI.

[TpoucxoxaeHrue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHHUE BHUPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOYHBIX  OPraHu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC 3Tamnbl SBOJIIOLUMU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PaCTCHUH.
Boeixon pacrenuii Ha cymry. llosiBaeHuMe CHOpPOBBIX pPACTEHHII M 3aBOEBAHUE HMMHU CYIIU.
Cemennsie pacteHus. [IporcxoxaeHne IBETKOBBIX paCTEHUM.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpIOBbIE
KUBOTHBIE. JKU3HBb B BOJE. DBOMIOIUS MO3BOHOUHBIX. [Iponcxoxaenne aMmpuOuil U penTusImii.
[Tpoucxoxaenue miekonuraromux M ntul. IlpuHnun kmodeBoro apomopgosza. OcBoeHue
0EeCr03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie 10 3paM U MEepUuoAaM: apxeu, MpoTepo30i, Maaeo30il, ME3030H,
KaifHo30M. OOmas XapakTepHCTHKa KIUMaTa M TeoJormueckux mnpoueccoB. llosBienue u
paciBeT XapaKTEepPHBIX OPraHU3MOB. YTJIe0Opa3oBaHHE: €r0 YCJIOBHs U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUpaHMSI — DKOJIOTUYECKHE KpU3HCHI Ipouuioro. [IpuunHbl U ciencrsus
MaccoBBIX BbIMUpaHUIl. COBpEeMEHHBIH HKOJOTHUECKUN KpH3HC, ero ocodeHHocTH. [Ipobiema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudyeckoro mupa. [IpuHIUMNBI KIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpanun

[Hoptpersr: ®@. Pean, JI. Cnannanuaunu, JI. Ilacrep, M. . Meunukos, A. U. Onapun, JIx.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxembl: «Cxema ombita @. Peany, «Cxema omnwita JI. [lacTepa mo u3ydenuro
caMo3apokJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Irtanbl HeopraHuyeckou
3BONIOLIUNY, «I eoxpoHomoruueckas mikanay, «HauanpHble 3Tanmbl OPraHUYECKON 3BOJIIOIUNY,
«Cxema oOpazoBaHusi JyKapuoT myTéM cuMmOuoreHe3za», «CucreMa >KUBOW MPHUPOJIBI»,
«Ctpoenne Bupyca», «Apomopdos3sl pacteHuity, «PurmOPUTE, «OIHOKIETOYHBIC
BoZlOpoCIn», «MHOrokiIeTouHble Bojgopociany, «Mxm», «IlanoporHuku», «l'ogoceMeHHbIE
pacteHusi», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KHUBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocrerimuey», «Kumednomomoctabie», «llmockue dyepBu»,
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«YneHucronoruey, «PBIOEIY, «3eMHOBOIHEICY, «ITpecMmblikarommecs», «IITumen,
«Munexkonuraromuey, «Pa3Butue KM3HM B apXeWckou opey», «Pa3Butme KU3HH B
MPOTEPO30OMCKON 3pe», «Pa3BuTue KHU3HU B TMANCO30MCKOM 3pey», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTue >KM3HM B KalHO30MCKOW 3pe», «CoBpeMeHHash CcHCTEMa
OpPraHUYECKOr0 MUPA».

O6opynoBaHue: repOapud pPACTCHUN Pa3IUYHBIX OTAEIOB, KOJUICKIIMH HACCKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHUX, CKEJIETHI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKLIMM OKAMEHEIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISKA OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHas padora «MoaenupoBanue onsiToB Muniepa—tOpu no
U3yYEHHUIO A0MOT€HHOTO CHHTE3a OPraHUYECKUX COCIMHEHHI B IEPBUYHOM aTMOchepey.

JlaGopatopHasi pabora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «l3yueHne o0COOEHHOCTEH CTPOCHUS pPACTEHHH pPa3HBIX
OTJICJIOBY.

IIpakTnyeckas padora «/3yyeHne ocOOEHHOCTEH CTPOECHNUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxokaeHne 4eJI0BEKa — AHTPOIIOTeHe3

Pa3nensl n 3agaun aHTpOnoaoruu. Meroibl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOXKJIECHUU 4YeJOBEKa. Penuruo3Hble BO33pEHHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxoxmerBo  uenoBeka ¢ KMBOTHBIMH. (CHCTEMaTHYECKOE IIOJIOKEHHE  YEJIOBEKA.
CBugeTenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuoNorndeckue, (HU3NOIOr0-OMOXUMUYECKHEe, ToBeAeHYeckre. OTIMYHMs YelnoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTuE rojgoBHOrO
MO3ra U BTOPO CUTHAJIbHOM CUCTEMBI.

JBuwxyunme  cunbl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKUE,  COIUANIbHBIE.
CooTHo11eHre OMOJIOTHYECKUX U COLMAIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaJuM aHTpornoreHes3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIbI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPATONUTEKH —
JIBYHOTHE NPEIKH JroAe. YenoBek ymenslid, NEepBbIE U3TOTOBJIICHMS OpyAuil Tpynaa. YermoBek
IOPSIMOXOJSAIINIM 1 TEepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YeJloBeKa pa3yMHOro. YenoBeK HeaH1epTalbCKUi
KaK BHJ JIOAEH XOJOIHOro KiMMara. YenoBek pa3yMHBI COBPEMEHHOIO THUIIA, IEHHUCOBCKUM
YyeJI0BEK, 0OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YelIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. IlonynsuoHHbIe BOIHBI, Apeiid reHOB, MUTpalUs U
«a(h ekt ocHOBaTENSH» B MOMYJISIUAX COBPEMEHHOT'O YeJIOBEKA.

Yenoseueckue pacel. [loHsTe o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCKas). Bpems u
IyTU paccelieHus 4YeloBeKa Mo IulaHere. EauHCTBO  yenoBedeckux pac. Haydnas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONEHHOCTh  4YeloBeKa K  Pa3HbIM  YCJIOBHUSAM
OKpyXaromiei cpeapl. BiausHue reorpadguueckoi cpenbl U jpeiida reHoB Ha MOp(hOJIOTHIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexauCUMIUIMHApHbIE METOAbl B (U3UYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAs ~ AHTPOIOJIOTMSIT M MaJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
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buocouuanbHple  HccneAOBaHUA ~— OPUPOAbI  YeloBeka.  VccrmegoBaHue — KO3BOJIOLUHU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpanuu

[Toptpetsi: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmupr uw  cxembl: «MeToasl  aHTpOMoOJIOTUM», «['ONOBHOM MO3r 4eloBeKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMmenslin», «HenoBek npsaMoxoaaimuny, «/eHncoBckuil 4enoBex»
«Heannepranbip», «KpomanboHibl», «llpenku udenoBekay, «ITambl 3BOJIONUU YEIOBEKAY,
«Pacepl yenoBekay.

O6opyoBaHHe: MYJISDKM OKAMEHEJIOCTEH, PEIMETOB MaTepUaIbHON KyJIbTYpPbl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH € MHUDOJIOTHYSCKUMH W OUOIeHCKUMHU
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaXOI0K MCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YeJIOBEKA, MOJIEb Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM.

IIpakTnyeckas padora «/I3yueHune 3K0JOrMYECKUX afanTaluil YeJIOBEKaY.

Tema 6. OJxoJjiorusi — HayKka O B3aHMOOTHOUIIEHHMSIX OpPraHu3MoOB U
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHUHU C APYTUMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY Karollel Cpejbl: JIOKAIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOTMYEeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa € MNpupoaod. DopMHpOBaHHE 3KOJOTHYECKOW KyJIbTYphl U
HKOJIOTHYECKOM IPAMOTHOCTU HACEJICHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skoiorum», «MeToasl skomoruuy, «CxemMa MOHUTOPHHTA
OKPYXAaIOIIEH Cpeab».

JlaGoparopHas padora «/3yueHne MeTo10B SKOJTOTHUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmsl U cpeaa OOMTaAHUA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukarus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCcKHe, aHTpornoreHHele.  OOumue
3aKOHOMEPHOCTH JIeHCTBUS dKonornyeckux (axtopos. [Ipasmiio muanmyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKOJIOTHYecKuil paxTtop. JlefcTBrE pa3HbIX Y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTEHUH U >KUBOTHBIX IO
OTHOLICHUIO K cBeTy. CurnanpHas posb cBera. doTonepnoausm.

Temnepatypa kak dKonorudeckuii dakrop. [leiicTBue TemmepaTypsl Ha OpPraHHU3MBIL.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
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Brnaxxnocts kak akosorumueckuii ¢akrop. IIpucnocoOneHus: pacTeHuid K MOIIEPKaHHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. llpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, MMOYBEHHAs, TTyOWHHas
MOJMOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3MKO-XMMHYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbL. CyTOUHBIE Y TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HH.

Kuzuennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHU: JepeBbs, KyCTapHUKH, KyCTapHMUYKHM, MHOTOJIETHHUE TpaBbl, OJHOJETHHUE TPaBBL.
Kuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcoOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbpl OHMOTHYECKMX  B3aUMOJICHCTBUIN:  KOHKYPEHLIUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyaJin3M, KOMMEHCATN3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHUS  (TONHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUM Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanun

Tabmuubl 1 cxembl: «IKosorndeckue (GpakTopbn», «CBETOBOM CIEKTP», «IKOIOTHIECKUE
TPYIIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TeImIOKpOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
JKUBOTHBIEY, «DU3NONOrMYECKUEe aJanTalli XUBOTHBIX», «Cpeapl OOUTaHHS OPraHU3MOBY,
«buonornyeckre puTMbD, «KuzneHHsie GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI )KUBOTHBIX),
«IJKocUCTeEMa IIUPOKOIMCTBEHHOIO Jeca», «DKOCHUCTEMa XBOHOro jecay, «llemu nurtanus»,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «Kommencannsmy».

Ob6opynoBanue: repOapuu pacTeHUH W IKHUBOTHBIX, IMPHCIIOCOOJEHHBIX K BIIUSHUIO
pa3IUYHBIX  JKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETOIIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTteHus, repOapud M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30YCTOWYHMBBIX
pacTeHMi, uyuena MNTUI WU 3Beped, repbapuM pacTEeHWH, OTHOCSAIIMXCS K Trurpoduram,
KcepouraMm, Me3oduTaM, KOMHATHBIE PpACTEHHs JaHHBIX TPYMI, KOJUIEKIMHM >KMBOTHBIX,
OoOWTAIOLMX B pa3HbIX cpefax, repOapuM U KOJUIEKI[MM PacTeHHUH M KUBOTHBIX, 00JIaJarolInx
YepTaMu MPUCHOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUHM JKU3HU, repOapuu H
KOJIJIGKIIMM PAaCTeHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIIEKLIUHU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIECUCTBUSX.

JladopaTopHasi padora «BrisiBiIeHHE TPUCTTIOCOOICHU OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlaGopaTtopnass padora «BbIsiBIeHHE NPUCIOCOONCHUNH OPraHU3MOB K  BIHMSIHHUIO
TEMIIEPATYPBI».

JladbopaTopHnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUN.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTMYEeCKHE XapaKTepUCTUKU momynauuu. [lomynsamus kak Ounojoruyeckas cucremMa.
Pons HeomgHOpomHOCTH cpefbl, PU3MUECKHX OapbepoB W OCOOCHHOCTEW OHWOJIOTHH BHUIOB B
(bopMUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJisiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISAINH:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3pAacTHasi M I0JIOBas CTPYKTypa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALUSL.
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OKoJIorM4ecKasl CTpyKTypa nomyssinuu. OneHka 4YHMCIeHHOCTH nomyJisiuuy. /[uHampka
MOMYJISIUKUN U €€ peryssiuusa. buotndeckuii moTeHuran nonyiasiuud. MoaennpoBaHue TUHAMUKA
nonyisauuu. Kpusble pocra uymcienHoctu mnonyisuuu. Kpusbsie BbbkuBanus. Perysius
YUCIIEHHOCTU TMOIMYJISIUMA: pOJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJIoru4ecKue crparerud BunoB (I- u K-ctparerun).

[Tonstue 00 »HKoNMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornyeckord HumM Jx.M. Xatuuncona. Pazmepsl skosiornyeckoil Humu. [loreHunansHas u
peann30BaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl M HX >KM3HEHHBIE CTpaTErwH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUTpalMil >KUBOTHBIX. buojgoruueckue WHBA3UU
Yy’KEpPOJHBIX BUOB.

JdeMoHcTpannmn

IToprper: Ix. M. XarunHCOH.

Tabmuubl 1 cxembl: « IKOJIOTUIECKHE XapaKTEPUCTHKH oMy sium», «[IpocTtpancTBeHHas
CTpPYKTypa mnonyisinun», «Bo3pactHele nupamuasl nomyiasiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMH OpranuzMamu», «Mopenb skonmornueckord Humm Jlx. W.
XaT4YnHCOHAY.

OO6opynoBanue: repOapuu pacTCHUN, KOJUICKIIUN )KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH paCTeHUN K PaCCENCHUIO.

Tema 9. DKo0J10rHA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoLeHo3e.

Okocuctema kak oOTkpbiTas cucrema (A. JIx. Tencnum). DyHKUHOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTHI, KOHCYMEHTBHI, peAyleHThl. Tpoduyeckue ypoOBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue O60ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE TTOKA3aTENHN YKOCUCTEMBI. buomacca n npoaykuus. DKOJIOrH4eCKUe MUPaAMUIbI
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCMM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBoO.
buopaznoobpa3ue 1 moJHOTa KpyroBopoTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKOCUCmeMbl Mopel U OKeaHO8.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexny
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OcCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposackas ¢uiopa u ¢dayHa.
CunanTponuzanus ropojackoi (¢ayHbl. buonornueckoe #  XO34HWCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUI  OpPraHU3MOB B
sKkocucTteMax. Ponb kackadnoco s¢hgexma u 6u008-30ugpuxamopos (Kuouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMHU. YCTOWUYMBOCTb OPIraHMU3MOB, TMONYJSLUH M DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3/1EHCTBUI.
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Mexanusmbl  6030elicmeusi  3a2pA3HEHUll  PA3SHLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U SKOCUCHIEMHOM YPOBHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeus. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpaunu

[Toprper: A. JIx. Tencnu.

Tabmuupt u cxemsl: «CTpykTypa OHOLIEHO3a», «DKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay,
«9KocucteMa XBOHHOro Jjeca», «®OyHKIMOHAJIbHbIE TPYHIBl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemiectB B 3Kkocucreme», «llenmnm mnurtaHus (macTOWINHAs, JETPUTHAA)Y,
«DKOJOTHYECKas MUpaMHIa YUCce», « IKOIOTHYEeCKas nupamMuia OnomMaccen», « IKOJIOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonora», «I[lepBuunas cykueccus», «BoccraHoBieHue
Jeca 1mociie mnoxapa», «JKocucTemMa o3epa», «ArpoueHos3», «KpyroBopor BeIeCTB U MOTOK
SHEpPIruu B arpoueHose», «IIpumepsl ypoosKocucTem».

OO6opynoBanue: repOapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydesa ITHIl U 3BEPeH,
repOapuu KyJIbTYPHBIX H JUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTnueckas padora «/3yyeHue u onrcanue ypOoo3KOCHCTEMBI».

JlaGopatopHas padora «l3yueHue pazHooOpa3usi MEJIKUX NOYBEHHbBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJI0JIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «DKCKYpCHsl B arposKocucTeMy (Ha I0JI€ WM B TEINIMYHOE XO03SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpyaax 3. 3tocca. Yuenue B. . Bepnaackoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. Kupoe BeniecTBo Onocheps! U €ro GyHKIUH.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onocdepsl. OcodeHHOCTH Onochepsl Kak ri1o0aibHOM
sKkocucTeMbl. J[MHamMuueckoe paBHOBecue B Ouocdepe. KpyroBoporTsl Bemects u
OMOreoXMMHYECKHEe UKIBI (YIiiepoa, a3ota). PUTMuuHOCTS siBIeHUi B buocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYIIHM: TYHJIpPa, XBOIHHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsl. Kimnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (YHKIMS OJKHBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLUala |
6uochepHbIX QyHKIHUI.

JleMoOHCTpanun

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsr 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopot
yriaepoaa B npupoae», «Kpyrosopot kuciopoaa B nmpuponae», «Kpyrosopor Boasl B IpHpoze»,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpy:Kaounias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHWE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.
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AHTpPONIOT€HHOE  BO3JEHCTBUE HA PACTUTENbHBIM M KUBOTHBIM wmup. OxpanHa
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiemblie npupojubie Tepputopun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbBIEC TPUHIIMIIBI YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA W MPHUPOAbI. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHBIEC OCIEACTBHS.

Pa3BuTHie METOJAOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmnble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGDOpMAYUU NO COCMOSAHUIO OMOENbHBIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUCmem u cnocobos 6opbobbl ¢ OHUONOBPENCOECHUAMLU.
Pexoncmpykyusa mopckux u HazemMHuix 9KOCUCEM.

JleMoOHCTpanuu

Tabmunet u  cxeMbl: «3arpsizHeHue arMmocepbl», «3arps3HeHHEe TUAPOCPepbD,
«3arpszHenne mouBbl», «l[lapHukoBeli 3ddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMBIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momueéayuu K OOy4eHUIO OWOJIOTHH, YeleHanpasieHHoe paszeumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON NEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
o0miecTBe TMpaBWIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHHMSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIIMU JUYHOCTH, MATPUOTH3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS Yy4eOHOTO mpeameTa «bHuomorus» JT0MKHBI OTpakarh
TOTOBHOCTh M CIOCOOHOCTH O0Y4aroIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHUUMCKOTO  0OIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE peaTn3allid OCHOBHBIX
HAIPaBlIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpasaIaHCKOro BOCUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMM  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOA3aHHOCTEH, yBaKeHHE 3aKOHA U
IIPABOITOPSIJIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX ITIPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IGfICTBI/IS[X HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOEXKICHUSIMHU, KyJIbTYPHBIMH [IEHHOCTSIMH U COLIMAThHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCC COBMECTHOI'O BBIITOJHCHUA y‘-Ie6HBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aaa4d, YBaXUTCIIBHOTO OTHOIICHUA K MHCHHUIO
OTIIMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK U KYJIBTYPY, POILJIOE M HACTOSALIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCUMCKUX YUYEHBIX B CTAHOBJIEHME U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOUAs ICTETHKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI M OTHbIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/T0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3au4HbIM cdepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOP Oyaymiel mpodeccru u peaanu30BbhIBaTh COOCTBEHHBIE )KH3HCHHBIC TIJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
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9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJBTYpbl: IpUOOpPETEHHE OIbITa IJIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCHOJIb30BaTh NPUOOpPETAEMbIE NPU M3YYEHUHU OMOJIOTUU 3HAHUS U YMEHHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEIPUATUE JEHUCTBHM, IPUHOCAIIMX BpEI OKpYXKAroLIEd NPUPOJHOU Cpene,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKOW KYJIBTYphl KaK CPEJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpoodeM COXpaHeHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100ATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAJIbHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI IpU U3y4EHUU OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlyyaeMble 3HAHUS Ui aHaidu3a U OOBSCHEHUS SBICHUN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS PELIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpa30oBaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM 1O OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbie pe3ysibTaThl OCBOSHHS y4eOHOro mpeamera «BbHONOTrHs) BKIIOYAIOT:
3HaYMMbIe i1 (OPMHUPOBAaHUST MHUPOBO33PCHHS OOYYArOIIUXCS  MEKIAMCIUIIHHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEpPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECICUNBAIOIIHNE
dbopmupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOlIUXCS;
CHOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKTUCITUTUTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMmupoBaHBI MO3HABATEIbHBIC YHHBEPCAIBbHBIE YYCOHBIC JCHUCTBUSA,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBbIC [EHCTBUS, PETYJISTUBHBIC YHHBEPCAIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (DOPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHHUs), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHUTH PE3yJbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (WMHIYKTUBHBIC, JCIYKTUBHBIC, II0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaxX, a TakKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
1 HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETFHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBUA:
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BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWUTb AapryMEeHThl Ul JOKa3aTelbCTBa CBOMX YTBEpPXKACHUM,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTMUYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOoChl M TNPUMEHATh pa3IMYHbIE METO/Abl NpPH TOUCKE M OoTOOpe
Ounonoruueckoit nHGoOpMaIuu, HEOOXOIMMOM JIJIs1 BHITTOJIHEHUS yUEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaNbHYIO (OpMYy NpEACTaBICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLKeil: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKM M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM 1€ CTBUAMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpelaraeMoil 3aJayd, Y4MUThIBaTb MHTEPECHl H
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);
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pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHHMS M B3aUMOJEHCTBMS, MOHMMATh HaMEpPEHUs
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHUH yYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABICHUS NpoOJieM M HX pelIeHHs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TIPOSIBICHHUIO IIMPOKON IPYAULIUHN B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;

31



BJIa/IETh HaBBIKAMH MO3HABATENbHON pedIeKCUu KaK OCO3HAHUSI COBEPILAEMBbIX JEeHCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.
HPEIMETHBIE PE3YJIbTATHI

[TpenmeTHble pe3ysibTaThl OCBOEHUS cOjepKaHHMs yueOHoro mpenmera «buonorus» Ha
yriy0IEHHOM YpOBHE OpUEHTHUPOBAHKI Ha o0ecriedueHre MpormiibHOTO 00ydeHUsT 00yJaronuXCs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OMOJIOTUM HAay4HbIC 3HAHWSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX HPHUMEHEHHIO B PA3JIMYHbIX Y4EeOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusX. [IpeameTHbie pe3ysbTaTel IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MecTe U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHbBI MMpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelieHny mpodieM paloHaIbHOTO IPUPOIOTIOIL30BaHMS, O BKJIAJe POCCUMCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMON OMOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTHYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, IrOMeocTas,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckne Teopun (kiaetouynas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacCTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHI TaMeT, HE3aBUCUMOro HacieoBanus I'. Menaens,
TOMOJIOTHYECKUX PAJOB B HacleACTBEHHOM wu3aMeHuumBocth H. W. BaBwiioBa), mpuHUIMIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCITIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, rpubOB, pacTeHH,
’KUBOTHBIX U 4Y€JIOBEKa, CTPOCHHSI OPraHOB U CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
YeJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
OposkeHHsl, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;
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YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
GyHKIUSAMEU, MEXIY dTanmaMu OOMEHa BEIIeCTB, STalaMH KJIETOYHOIO IUKIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY ISl OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIECICTBEHHBIC CBSI3U
MEXJy HCCIIEyeMbIMU OHOJOTHYECKHUMH TPOIECCAaMU U SIBICHUSIMH, JI€laTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yJIbTAThl HA YYCHUUYECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HaHHBIN BBIOOP OyTy1ei mpodeccuoHanbHON AEeATEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
IIPOMBIIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH MpodecCud U TPOJOJDKEHHE OHOJIOTMYEeCKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpAa, B IMO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUHN HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAaKKe B PEIIEHHUU BOIPOCOB
PAlMOHATILHOTO TPHUPOAONOIB30BaHUsA, U B (OPMHUPOBAHMH ILIEHHOCTHOI'O OTHOIIEHUS K
mpupojie, OOIIEeCTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,
sKocucreMa, Ouocdepa), Ouomormdyeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HampaBJICHUSX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxonacrsa K. M. bopa), npaBuna (Munumyma lO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yEeMbBIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUIX >KUBBIX OOBEKTOB M DJKOCHUCTEM (OMMCaHUE, H3MEpeHHe,
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HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTrE€OIICHO30B, IKOCUCTEM U
O6uocdeppl, CTAOMIM3UPYIOILIEro, MABMKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOrOo OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHAaBJIMBAaTh B3aMMOCBSI3M MEXIY IPOLECCAMU 3BOJIOLUY, JIBHKYLIMMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTMYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHU3MOB pa3HBIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIBISATb NPUYMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bl HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, M MyOJUYHO IPEACTaBIAThH
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAThb TUIOTE3bl M TEOPUM O IPOUCXOKIACHUM IKU3HHU, YEJIOBEKAa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MNpeAOTBpAIllEHUs TI100aTbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOp Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONIBL30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35AMCTBA, MUIIEBOM IMPOMBIINIJICHHOCTH, YIIyOIsiTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne i/m Konrposbnusie IIpakrnyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoTbI
bubnunorexa LIOK
1 buonorus kak Hayka 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka [{OK
2 JKuBbIe CHCTEMBI U X M3Yy4CHHE 2 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka [{OK
3 Buornorus kietku 2 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmoteka IIOK
4 XuMuUecKasi OpraHu3arus KJICTKH 10 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmmoteka IIOK
5 CrpoeHre U PYHKIIUH KICTKH 8 2 https://lesson.academy-
content.myschool.edu.ru/06/10
OOMeH BelIeCTB U NMPEBpAIlEHUE SHEPTUU bubmmorexa [OK
6 B KIeTKe 9 1 https://lesson.academy-
content.myschool.edu.ru/06/10
Hacnencteennas nuadopmarnus u Bubmmorexa [OK
7 . 9 0.5 https://lesson.academy-
PAIM3ALie €€ B IleTke content.myschool.edu.ru/06/10
8 Ku3HeHHBIN UK KICTKH 6 1 bu6nunorexa LIOK
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https://lesson.academy-/
https://lesson.academy-/
https://lesson.academy-/
https://lesson.academy-/
https://lesson.academy-/
https://lesson.academy-/
https://lesson.academy-/

https://lesson.academy-
content.myschool.edu.ru/06/10

bubnunoreka LIOK

9 CrpoeHre U pYHKIIUH OPraHU3MOB 17 1.5 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmmoreka [IOK

10 Pa3MHOKEHHE U pa3BUTHE OPraHU3MOB 8 1.5 https://lesson.academy-
content.myschool.edu.ru/06/10

I'enetruxa — HayKa O HAaCJICACTBCHHOCTH U bubmorexa HOK
11 2 0.5 https://lesson.academy-
HSMEHAHBOCTH OPTatusMon content.myschool.edu.ru/06/10
bubnunoreka LIOK

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK

13 3aKOHOMEPHOCTH HU3MEHUYUBOCTH 6 1 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmorexa LIOK

14 I'eHeTHKa yeoBeKa 3 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmorexa LIOK

15 Cenekius OpraHu3MOB 4 1 https://lesson.academy-
content.myschool.edu.ru/06/10

buorexnonorua u cuHTeTHYECKAS bubmorexa HOK

16 - 4 https://lesson.academy-
content.myschool.edu.ru/06/10

17 PesepBHOE Bpemst 1 bubmmorexa LIOK

https://lesson.academy-
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoTbI
3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX bubmmorexa LIOK
N 4 https://lesson.academy-
content.myschool.edu.ru/06/10
bubmuoreka [{OK
MHUKpO3BOJIOIHS U €€ pe3ysIbTaThl 14 2 https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK
Makpo3BOJIIOIHS U €€ pe3yIbTaThl 6 https://lesson.academy-
content.myschool.edu.ru/06/10
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA Bubmmorexa OK
Jerie 15 15 https://lesson.academy-
content.myschool.edu.ru/06/10
IIponcxoxaenne yenoBeka — bubamorexa LOK
asTpororeties 10 1 https://lesson.academy-
content.myschool.edu.ru/06/10
DKOJIOTUsl — HayKa O BuGmorexa [OK
B3aUMOOTHOUIEHUSIX OPraHU3MOB U 3 05 https://lesson.academy-
HaﬂOpraHmhfeHHHX S HeTeM ¢ content.myschool.edu.ru/06/10
OKPY’KaOIIEeH cpeson
bubnunorexa LIOK
Opranusmesl 1 cpesia 0OuTaHHs 9 1.5 https://lesson.academy-
content.myschool.edu.ru/06/10
DKOJIOTUS BUJIOB U TOIYJISAUN 9 0.5 bubnmnorexa [JOK
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https://lesson.academy-
content.myschool.edu.ru/06/10

DKoJIOrus COOOIECTB. DKOJIOTHUECKUE

bubnunoreka LIOK

9 CHCTOMEL 12 0.5 https://lesson.academy-
content.myschool.edu.ru/06/10
bu6nmmoreka [IOK

10 Bbuocdepa — riobanbHas sKocHcTEMA 6 https://lesson.academy-
content.myschool.edu.ru/06/10
bubnuoreka [{OK

11 YenoBek U OKpYy’KaroIias cpeaa 6 https://lesson.academy-
content.myschool.edu.ru/06/10
bubnunoreka LIOK

12 PesepBHOE Bpems 8 https://lesson.academy-
content.myschool.edu.ru/06/10

13 0
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KoumnuectBo yacos
: Kour IIpak
I Tema ypoxa Beer poJib tuuec Jara DJIeKTPOHHbIE IU(POBBIE
/ o HbIE KHe HU3yUYeHH s o0pa3oBaTe/ibHbIE PeCYpPChI
u pador  pabot
bl bl
bubmmorexa LIOK https://lesson.academy-
1 Buosorus kak KOMIUIEKCHAsE HayKa U 1 04.09.2023 content.myschool.edu.ru/lesson/5¢523154-
KaK 4acTh COBPEMEHHOIr0 00IIIeCTBA 8bfa-4fdf- bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmmorexa IIOK https://lesson.academy-
. content.myschool.edu.ru/lesson/c45176a3-
2 JKuBbIe cHCTEMBI M UX CBOHCTBA 1 06.09.2023 9766-4FF7- b293-
4b9d940ffede?backUrl=%2F06%2F10
bubmmorexa LIOK https://lesson.academy-
3 YpoBHEBast OpraHU3aIns )KUBBIX 1 08.09.2023 content.myschool.edu.ru/lesson/15bc113d-
CHCTEM cab1-4730- 8ca3-
8c3862e30f75?backUrl=%2F06%2F10
bubamnoreka IJOK https://lesson.academy-
4 HcTopust OTKPBITHSI M M3yYEHHS KICTKH. 1 11.09.2023 content.myschool.edu.ru/lesson/f0169498-
Krerounas Teopust 8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10
MeTo 161 MOJIEKYTISIPHOM M KIIETOYHOM bubmmoteka I{OK https://lesson.academy-
5 ouonoruu. [Ipakruueckas pabora 1 0.5 13.09.2023 content.myschool.edu.ru/lesson/070c3elb-

«M3ydyeHne MeTo10B KJIETOYHOU

ed0e-4857- 8bbe-
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https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-
https://lesson.academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-
https://lesson.academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-
https://lesson.academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-

Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepeHnrnaibHoe
nentpudyruposanue, [111P)»

d5758b8ba098?backUrl=%2F06%2F10

XUMHUYECKUN COCTaB KJIETKHU

15.09.2023

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e- 81b5-
27a76afed81b?backUrl=%2F06%2F10

MI/IHepa.HI)HBIe BEIICCTBA KIJIICTKHU, UX
OuosornvecKas poJb

18.09.2023

bubmmorexa IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e- 81b5-
27a76afed81b?backUrl=%2F06%2F10

OpFaHI/IqGCKI/Ie BCIICCTBA KIJICTKU —
oenku. JlaboparopHast pabota
«ObHapyxeHue 6€JIKOB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHID»

0.5

20.09.2023

bu6mmoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2- 9ead-
al5ec719c¢673?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BB%25D0%25B8%25
D0%25B
F%25D0%25B8%25D0%25B4%25D1%258
B

10

CoiicTBa, Knaccupukanys u GyHKIUN
0enkoB

OpFaHI/I‘{CCKI/IC BC€IICCTBA KJICTKHU —
YTJIICBOABL

22.09.2023

25.09.2023

bubamnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
3595-44¢2- 9ead-
al5ec719c673?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BB%25D0%25B8%?25
D0%25B
F%25D0%25B8%25D0%25B4%25D1%258
B

bubaunoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
42
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11

OpraHI/I‘leCKI/IC BCIICCTBA KIICTKU —
JIMITU IBI

27.09.2023

3595-44e2- 9ead-

al15ec719c673?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BB%25D0%25B8%?25
D0%25B
F%25D0%25B8%25D0%25B4%25D1%258
B

bubmnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2- 9ead-
al5ec719c673?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BB%25D0%25B8%25
D0%25B
F%25D0%25B8%25D0%25B4%25D1%258
B

12

Hyxkneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHas pabota «lccnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3UYHBIX OPTaHU3MOBY

0.5

29.09.2023

bu6mmoreka [TOK https://lesson.academy-
content.myschool.edu.ru/lesson/3b18d58d-
5lee-43ba- 9b17-
45¢9608fa382?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BD%25D1%2583%25
D0%25B
A%25D0%25BB%25D0%25B5%25D0%25
B8%25D0%25BD%25D0%25BE%25D0%?2
5B2%25 D1%258B%25D0%25B5

13

Crpoenue u pynkuuu ATD. pyrue
nykieosuarpudocdars (HTD)

02.10.2023

bu6moreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/3b18d58d-
5lee-43ba- 9b17-
45¢9608fa382?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BD%25D1%2583%25
D0%25B
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A%25D0%25BB%25D0%25B5%25D0%25
B8%25D0%25BD%25D0%25BE%25D0%?2
5B2%25 D1%258B%25D0%25B5

14

15

Cexsenuponanue JTHK. MeTobl
T€HOMHKHU, TPAHCKPUIITOMHKH,
MPOTCOMHUKH

MeTobl CTPYKTYpHON OHOIOTHH

04.10.2023

06.10.2023

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/3b18d58d-
5lee-43ba- 9b17-
45¢9608fa382?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BD%25D1%2583%25
D0%25B
A%25D0%25BB%25D0%25B5%25D0%25
B8%25D0%25BD%25D0%25BE%25D0%?2
5B2%25 D1%258B%25D0%25B5

bu6mmoreka [TOK https://lesson.academy-
content.myschool.edu.ru/lesson/3b18d58d-
51ee-43ba- 9b17-
45¢9608fa382?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BD%25D1%2583%25
D0%25B
A%25D0%25BB%25D0%25B5%25D0%25
B8%25D0%25BD%25D0%25BE%25D0%?2
5B2%25 D1%258B%25D0%25B5

16

Tunel knerok. [Ipokapuornueckas
KJIETKa

09.10.2023

bubamnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/a9152604-
585b-4bf9- 923c-
d6a9d6847d3f?backUrl=%2F06%2F10

17

CtpoeHne 3yKapuoOTHYECKON KIIETKH.

[IpakTuueckas pabora «M13yuenue
CBOMCTB KJIETOUHOI MEMOpPaHbI»

0.5

11.10.2023

bubmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/0810f15f-
a477-4c70- 9f41-
1270516b7af1?backUrl=%2F06%2F10
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bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-

18 [ToBepXHOCTHBIN anmapar KISTKH 13.10.2023 4fd0-408a- b7ec-
3de0a656¢f42?backUrl=%2F06%2F10
OnHOMEMOpaHHBIC OPraHOU bl KIICTKH. bubmmoteka I{OK https://lesson.academy-
19 [MpakTrueckas padota «M3yueHue 05 16.10.2023 content.myschool.edu.ru/lesson/86c00dc3-
JIBUKECHUS [IUTOIIA3MBI B 4fd0-40aa- b7ec-
PaCTUTEIILHBIX KIETKAX) 3de0a656¢f42?backUrl=%2F06%2F10
E;fgiiﬁifﬁf;iﬁ?HHH [IeTII: bubmmoreka IIOK https://lesson.academy-
’ ' content.myschool.edu.ru/lesson/86¢00dc3-
20 J;;::hfs;;g:iﬂ peaH6HoaT:11\4 ZIJ;I;;:;IG;HOB&HHG 0.5 18.10.2023 4fd0-40aa- bTec-
A 3de0a656¢f42?backUrl=%2F06%2F10
PACTUTEIILHBIX KJIETKAX)
bubmmorexa IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-
21 HememOpaHHble opraHOuIbl KJIETKU 20.10.2023 4fd0-408a- b7ec-
3de0a656¢f42?backUrl=%2F06%2F10
bubamnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/0810f15f-
22 CrpoeHue u pyHKIMHU 1pa 23.10.2023 247 7-4670- 9f41-
1270516b7af1?backUrl=%2F06%2F10
CpaBHHTEIbHAS XapaKTEPUCTHKA bubmmoreka [{OK https://lesson.academy-
93 IIETOK OyKapHoT. JlaGopatopHas 05 95 102023 content.myschool.edu.ru/lesson/86¢c00dc3-
pabota «M3ydeHne CTpOEHHUS KIIETOK 4fd0-40aa- b7ec-
Pa3IMYHBIX OPraHU3MOBY 3de0a656¢f42?backUrl=%2F06%2F10
ACCUMUITSIITUS U AUCCUMUIISIUSA — JIBE bubaunoreka I{OK https://lesson.academy-
24 ctoponbl MeTabonu3Ma. Turmbel oOMeHa 27.10.2023 content.myschool.edu.ru/lesson/cdc6b0d2-

BemiecTB. JlabopaTopHas pabora

866f-4e35- 9168-
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https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-

«M3ydyeHne kaTaaIuTH4eCKOn
AKTUBHOCTH ()epMEHTOB (Ha IMpuUMepe
amMmIIa3bl WIK KaTajaasbl)»

ceeabel24e55?backUrl=%2F06%2F10

25

@epMEHTATUBHBIN XapaKTep peaKLun
KJIETOYHOTO MeTaboyn3Mma.
Jlaboparopnas pabora «3ydeHne
(epMEHTaTUBHOTO PACHICTIIICHHS
MIEPOKCH/Ia BOJIOPOJIA B PACTUTEIILHBIX
Y )KUBOTHBIX KJIETKaX»

0.5

08.11.2023

bubmnorexka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35- 9168-
ceeabel24e55?backUrl=%2F06%2F10

26

benku-akTuBaTOpPHI M OEIIKU-
WHTUOUTOPBI

10.11.2023

bubmmorexa IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35- 9168-
ceeabel24e55?backUrl=%2F06%2F10

27

28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocuntes

13.11.2023

15.11.2023

bubmmorexa IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/27¢c57b97-
ee02-4b2c- 97ac-
223ab66c24f7?backUrl=%2F06%2F10%3Ft
erm%3D%25D1%2584%25D0%25BE%25D
1%2582
%25D0%25BE%25D1%2581%25D0%25B8
%25D0%25BD%25D1%2582%25D0%25B5
%25D0 %25B7

bu6muoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/27¢57b97-
ee02-4b2c- 97ac-
223ab66c24f7?backUrl=%2F06%2F10%3Ft
erm%3D%25D1%2584%25D0%25BE%25D
1%2582
%25D0%25BE%25D1%2581%25D0%25B8
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https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-

%25D0%25BD%25D1%2582%25D0%25B5
%25D0 %25B7

XemocunTe3. JJaboparopras pabota

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/27¢c57b97-
ee02-4b2c- 97ac-
223ab66c24f7?backUrl=%2F06%2F10%3Ft

29 «CpaBHeHHE Mpo1ieccoB POTOCHHTE3A U 0.5 17.11.2023 erm%3D%25D1%2584%25D0%25BE%25D
XEMOCHHTE3a» 1%2582
%25D0%25BE%25D1%2581%25D0%25B8
%25D0%25BD%25D1%2582%25D0%25B5
%25D0 %25B7
AHa3poOHbIe OpraHu3Mbl. Buibl bubnuotexa LIOK https://lesson.academy-
30 opoxenus. JlaboparopHas padora 90.11.2023 content.myschool.edu.ru/lesson/cdc6b0d2-
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U o 866f-4e35- 9168-
JIBIXAHUSD ceeabel24e55?backUrl=%2F06%2F10
bubanoreka I{OK https://lesson.academy-
31 AdpoOHBIE OpraHU3MBI. JTarlbl 99 11.2023 content.myschool.edu.ru/lesson/cdc6b0d2-
SHEPreTHYecKoro ooMeHa 866f-4e35- 9168-
ceeabel24e55?backUrl=%2F06%2F10
bubamnoreka I{OK https://lesson.academy-
HCPIILA MCMOPAHHOTO rpatieHTa content.myschool.edu.ru/lesson/1f60acef-
32 npoToHoB. Cunte3 AT®: paborta 24.11.2023
poToHHON AT®-cuHTa3bI 6051-44ce- bb66-
6f75e4d59480?backUrl=%2F06%2F10
bubmmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
33 Peakmmu MaTpuyHOTO CHHTE32 27.11.2023 26d2-445b- baae-
823f126b73d0?backUrl=%2F06%2F10
34 TpaHCKPHUTIIIHS — MaTPUYHBIA CHHTE3 29.11.2023 bubmuoreka 11OK https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-
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https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-

PHK

content.myschool.edu.ru/lesson/05b30833-
2ed2-445b- b4ae-
823f126b73d0?backUrl=%2F06%2F10

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-

35 Tpancnsuus u e€ sTarnbl 01.12.2023 26d2-445b- biae-
823f126b73d0?backUrl=%2F06%2F10
bubmmorexa IIOK https://lesson.academy-

36 KonupoBanue aMHHOKHCIOT. PoJib 04.12.2023 content.myschool.edu.ru/lesson/05b30833-

pubocoM B OnocuHTe3e Oerka 2ed2-445b- b4ae-
823f126b73d0?backUrl=%2F06%2F10
bu6mmoreka I{OK https://lesson.academy-
Opranuzanys reHomMa y IpoKapuoT U content.myschool.edu.ru/lesson/a9152604-
7 12.202

3 3YKapUOT 06 023 585b-4bf9- 923c-
d6a9d6847d3f?backUrl=%2F06%2F10
bu6mmoreka [{OK https://lesson.academy-

38 MonekynsipHble MEXaHU3MbI 08.12.2023 content.myschool.edu.ru/lesson/a9152604-

HKCIPECCHH I'CHOB Y DYKapHOT 585b-4bf9- 923c-
d6a9d6847d3f?backUrl=%2F06%2F10

Bupycbel — BHekIeTouHbIE (HOPMBI bubnuorexa LIOK https://lesson.academy-

’KM3HU ¥ OOJIMTaTHBIC TTApa3UTBHI. content.myschool.edu.ru/lesson/eb33fad3-

39 0.5 11.12.2023

[Mpaktrueckas padota «Co3nanue 8d72-4e0b- bbc5-

MOJICITH BUPYCa» 4c86e312fb15?backUrl=%2F06%2F10
bubaunoreka I{OK https://lesson.academy-

40 Bupychsie 3a60J1eBa1v{1/151 YeIoBeKa, 13.12.2023 content.myschool.edu.ru/lesson/eb33fad3-

KHUBOTHBIX, PACTCHUN 8d72-4e0b- bbc5-
4c86e312fh15?backUrl=%2F06%2F10

41 HanortexHonoruu B 6MOJIOTUH U 15.12.2023 bubmmoreka LIOK https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-
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https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-

MCAUIIMHE

content.myschool.edu.ru/lesson/3b18d58d-
51ee-43ba- 9b17-
45c9608fa382?backUrl=%2F06%2F10

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3ch-

42 JKU3HEHHBIN UK KIETKU 18.12.2023 b7¢7-4815- b7al-
155¢7245fdbf?backUrl=%2F06%2F10
bubmmorexa IIOK https://lesson.academy-

. content.myschool.edu.ru/lesson/a494c3ch-

43 Matpuunsiii cunte3 JJHK 20.12.2023 b7¢7-4815- b7al
155¢7245fdbf?backUrl=%2F06%2F10
bu6mmoreka I{OK https://lesson.academy-

Xpomocomsl. JlTaboparoprast pabota

42 J 05 99 129023 content.myschool.edu.ru/lesson/a494c3cb-

3y4CHHC XpOMO)(;OM Ha I'OTOBBIX . . . b7C7-4815- b?&l-

MuKponperiapatax 15567245fdbf?backUrl=%2F06%2F10
bu6mmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3ch-

45 Jlenenue KIeTKH — MHUTO3 25.12.2023 b7¢7-4815- b7al
155¢7245fdbf?backUrl=%2F06%2F10

EE:;;;E:OJ;IQSE::;(;;:; ;a Sora bu6muoreka [{OK https://lesson.academy-

' content.myschool.edu.ru/lesson/a494c3cb-

46 «Habmronenue murtosa B(KJ'ICTKaX 0.5 27.12.2023 b7¢7-4815- b7al-

KOFTIHIA ROPEITa Jyka (Ha FOTOBhIX 15567245fdbf?backUrl=%2F06%2F10

MUKpOTpenaparax)»
bubaunoreka I{OK https://lesson.academy-

47 Pery A1 KU3HEHHOO LKA KIETOK 99.12.2023 content.myschool.edu.ru/lesson/a494c3chb-

b7c7-4815- b7al-
155¢7245fdbf?backUrl=%2F06%2F10
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49

Opranu3M Kak eIuHOE 11e10€

Tkanu pacrenuii. JJaboparopras
pabora «/3ydeHne TkaHel pacTeHU

0.5

08.01.2024

10.01.2024

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

bubmmoreka [TOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

50

51

TxaHM KUBOTHBIX U YETOBEKA.
JlaGopatopHnas pabora «3yueHue
TKaHel )KUBOTHBIX»

Opransl. CucTeMbl OpraHoB.
JlaGopatopHnas pabora «3yuenue
OPraHoOB LBETKOBOT'O PACTEHUS»

0.5

0.5

12.01.2024

15.01.2024

bubanoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

bubaunoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
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0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

52

53

Omnopa Tena opraHu3MoB

Z[BI/I)KGHI/IC OpraHnu3moB

17.01.2024

19.01.2024

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

bubmmoreka [TOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

54

[Intanue oprann3zMoB

22.01.2024

bu6muoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

55

IInTanne MO3BOHOYHEIX JKUBOTHEIX.
HnmeBapHTeanas{ CHUCTEMaA YCIIOBEKa

24.01.2024

bubmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-

51
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56

Z[LIXaHI/Ie OpraHu3MoB

26.01.2024

49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

bubmnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

57

I[I;IX&HI/IG IIO3BOHOYHBIX )XKUBOTHBIX U
YCJIO0BCKa

29.01.2024

bu6mmoreka [TOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

58

TpchnopT BCIICCTB Yy OpraHU3MOB

31.01.2024

bubamnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B

52
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8%25D0%25B7%25D0%25BC

59

KpoBeHocHas cucteMa nmo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

02.02.2024

bubmmnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

60

61

Brigenenue Y OpraHn3smoB

3amura y OpraHu3MoB

05.02.2024

07.02.2024

bubmmorexa IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

bu6mmoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

62

NMMyHHas cuctema 4enoBeka

09.02.2024

bubmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft

53
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erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

63

64

Pa3znpaxxuMocTh U peryisius y
OpraHHU3MOB

FYMOpaJIBHaH peryisinusa u
OHAOKPHUHHAA CUCTEMA ) XKUBOTHBIX U
YCJIO0BCKa

12.02.2024

14.02.2024

bubmnorexka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

bu6mmoreka [TOK https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49h3-415f- abde-
b61e1484b48f?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

65

®opMbl pa3MHOXKEHHSI OPTaHU3MOB

16.02.2024

bubanoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49ch- bced-
3a2f5e634110?backUrl=%2F06%2F10%3Ft
erm%3D%25D1%2586%25D0%25B8%25D
0%25BA %25D0%25BB

66

[TonoBoe pazmMHOKEHUE

19.02.2024

bubmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f- a455-
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67

68

69

70

71

Meiios

I'amerorenes. OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JlabopaTopHas
pabota «/3ydyeHue cTpoeHus MOJOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

I/IH,Z[I/IBI/II[yaHBHOC pPa3BUTUC
OpraHnu3MOB — OHTOI'CHE3

3aKJ'IaI[Ka OpraHoB U TKaHEeM 13
3apOJAbIIICBBIX JINCTKOB

PocT u pa3zBuTHE )KUBOTHBIX.
JlaGopatopHnas pabota «BplsiBieHne
IIPU3HAKOB CXOJACTBA 3apO/bIIIEH

0.5

0.5

21.02.2024

26.02.2024

28.02.2024

01.03.2024

04.03.2024

559e9d843db9?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BE%25D1%2580%25D
0%25B3
%25D0%25B0%25D0%25BD%25D0%25B
8%25D0%25B7%25D0%25BC

bubmmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/0f5f2936-
e558-48d1- 869f-
eab1c182d9b8?backUrl=%2F06%2F10%3Ft
erm%3D%25D0%25BC%25D0%25B5%25
D0%25B 9%25D0%25BE%25D0%25B7

bubmmoreka [TOK https://lesson.academy-
content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec- 9bb9-
c0ff9388e41d?backUrl=%2F06%2F10%3Fte
rm%3D

bu6muoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec- 9bh9-
c0ff9388e41d?backUrl=%2F06%2F10%3Fte
rm%3D

bu6muoreka [{OK https://lesson.academy-
content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec- 9bh9-
c0ff9388e41d?backUrl=%2F06%2F10%3Fte
rm%3D

bubmmoreka LIOK https://lesson.academy-

content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49cb- bce4-
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IIO3BOHOYHBIX )XMBOTHBIX)

3a2f5e6341107backUrl=%2F06%2F10%3Ft
erm%3D

PasMHOkEeHUE U pa3BUTHE PACTCHUI.
Jlaboparopuas padota «CtpoeHue

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/99d9a91a-

72 0.5 06.03.2024 3f8e-49ch- bce4-
OPTAtion PasMHONCHIL BRICTI 3a2f5e634110?backUrl=%2F06%2F10%3Ft
pacTeHum
erm%3D
bubmmorexa IIOK https://lesson.academy-
VCTopust CrasoBerIs 1 pasEHTHA content.myschool.edu.ru/lesson/8088b7fa-
73 11.03.2024 1bac-4c85- 9905-
TCHCTHIGH Kai Hayldt a91d41ed378?backUrl=%2F06%62F10%3Ft
erm%3D
OCHOBHEL® HORATHS H CHMBOIEL bubmmorexa LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/8088b7fa-
74 "o Jlabopatopniaz padora 05 = 13032024  lbac-4c85- 9905-
«JIpo3odua icaK OOBEKT FEHETHICCKUX a91d41ed37f8?backUrl=%2F06%2F10%3Ft
HCCIIECA0BAHUN))
erm%3D
3AKOHOMEPHOCTH HACIICAIOBAHHA bubanoreka I{OK https://lesson.academy-
npusHaxos. MororuGpusoe content.myschool.edu.ru/lesson/da2765cd-
75~ CKpemumaine. TpakTirieckas padora 05  15.03.2024  a327-4526- bef3-
Hsyterine pesympTatos 7eccle3cd9ca?backUrl=962F06%2F10%3Ft
MOHOFI/I6pI/II[HOFO CKpCIIUBAaHUA Yy erm%3D
apo3oduisr”
bubmoreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/da2765cd-
7~ WMTONOIIHECKNE OCHOBLI 18.03.2024  a327-4526- bef3-

MOHOI' I/I6pI/II[HOF O CKpCIINBAHUMA

7eccle3cd9c4?backUrl=%2F06%2F10%3Ft
erm%3D

56



https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-

77

78

79

80

81

82

AHanuzupyroniee CKpenuBaHue.
Henonnoe nomunupoBaHue

JluruOpuiHoe CKpeIBaHue.
[IpakTrueckas padota «M3ydeHnue
PE3yJIbTaTOB TUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(UITBDY

LuTomornyeckue 0CHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

CHGHHCHHOC HACJICJOBAHUC ITPU3HAKOB

XpOMOCOMHaH TCOpUA
HaCJICICTBCHHOCTH

I'eneTuka nmona

0.5

20.03.2024

22.03.2024

01.04.2024

03.04.2024

05.04.2024

08.04.2024

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/da2765cd-
a327-4526- bef3-
7eccle3cd9c4?backUrl=%2F06%2F10%3Ft
erm%3D

bubmmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/67987237-
3081-4683- 970c-
1dd5857cf5bf?backUrl=%2F06%2F10%3Fte
rm%3D

bubmmorexa IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/67987237-
3081-4683- 970c-
1dd5857cf5bf?backUrl=%2F06%2F10%3Fte
rm%3D

bubanoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/a3431d82-
087f-46fe- aba8-
eca3491d454a?backUrl=%2F06%2F10%3Ft
erm%3D

bubamnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/a3431d82-
087f-46fe- aba8-
eca3491d454a?backUrl=%2F06%2F10%3Ft
erm%3D

bu6moreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/f9e74bbf-
4477-4452- b5al-
3f990c947800?backUrl=%2F06%2F10%3Ft
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https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-

erm%.3D

bubmmnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/f9e74bbf-

83 ['eHOTHII KaK IIEJIOCTHAS CUCTEMA 10.04.2024 4477-4452- b5al-
3f990c947800?backUrl=%2F06%2F10%3Ft
erm%3D
bubmnoreka I{OK https://lesson.academy-

e TieCKi KOHTpOD Pa3BHTHA content.myschool.edu.ru/lesson/e1564a9c-
84 . 12.04.2024 0f9c-4060- abd6-
PACTCHIHL, SKHUBOTHRIX 1 HeToperd 435067cecl4d?backUrl=%2F06%2F10%3Ft
erm%3D
bu6mmoreka LIOK https://lesson.academy-
Vamessamsocts npisnaios. Brts: content.myschool.edu.ru/lesson/e1564a9c-

85 MEHMHEOCTI 15.04.2024 0f9c-4060- abd6-
435067cecl4d?backUrl=%2F06%2F10%3Ft
erm%3D
bubnuorexa LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-

86 = MoaudukanroHHas K3MEHYNBOCTh 17.04.2024 0f9c-4060-abd6-
435067cecl4d?backUrl=%2F06%2F10%3Ft
erm%3D

E;IE :::Iﬁ:g;zg;ﬂHzﬂB;Egg?:OHHaﬂ bubanoreka I{OK https://lesson.academy-
’ . content.myschool.edu.ru/lesson/e1564a9c-
gy~ Hlecnenonaiie sakoHOMEpHOCTEil 05  19.042024  0f9c-4060- abd6-
Ezﬂcfg’if;:g:;;;iﬁfgZ‘ZE:IH 435067cecl4d?backUrl=%2F06%2F10%3Ft
N . erm%3D
BapuallMOHHOU KPUBOW»
88 IeHOTHIIMYECKAS N3MEHYNBOCTb. 22.04.2024 bubmoreka LIOK https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-
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https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10%3Fterm%3D
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10%3Fterm%3D
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-

KoMOunatuBHast N3MEHYHUBOCTE

content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060- abd6-
435067cecl4d?backUrl=%2F06%2F10%3Ft
erm%3D

MyTanuoHHas “3MEHUYUBOCTb.
[IpakTuyeckas pabora «MyTtanuu y

bubmnorexka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/bb1da599-

89 0.5 24.04,2024 4162-44bb- b97d-
ii‘l’fo‘bm’l (a roToBbIxX 8671655989667backUrl=%2F06%2F10%3Ft
pornpernaparax)» erm%:3D
bubmmorexa IIOK https://lesson.academy-
3aKOHOMEPHOCTH MYTaIHOHHOTO content.myschool.edu.ru/lesson/bb1da599-
90 mporecca. DIUreHeTHKA U 26.04.2024 4162-44bb- b97d-
SIUTE€HOMHKA 8e7165598966?backUrl=%2F06%2F10%3Ft
erm%3D
bubmmorexa IIOK https://lesson.academy-
I'enetnka yenoBeka. [IpakTudeckas content.myschool.edu.ru/lesson/bb1da599-
91  pabora «CocTaBieHue U aHAIU3 0.5 29.04.2024 4162-44bb- b97d-
POJIOCIIOBHOI 8e7165598966?backUrl=%2F06%2F10%3Ft
erm%3D
bubamnoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/bb1da599-
92 MeToasl MEIUIIMHCKON T€HETUKH 03.05.2024 4162-44bb- b97d-
8e7165598966?backUrl=%2F06%2F10%3Ft
erm%3D
bu6moreka LIOK https://lesson.academy-
3HaueHne MEIUIIMHCKON TEHETUKH B content.myschool.edu.ru/lesson/bb1da599-
93 MPEeIOTBPALCHUH U JICUCHUN 06.05.2024 4162-44bb- b97d-

TCHETHYECKHUX 3a00JIeBaHUI YeI0oBeKa

8e71655989667?backUrl=%2F06%2F10%3Ft
erm%3D
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https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
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https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-

94

95

96

97

98

99

OCHOBHBIE TIOHSATHS CEJICKIIHH.
JlaGopaTtopHas paborta «3yueHue
COPTOB KYJIbTYPHBIX PACTECHHI U TIOPOJ
JTOMAIITHUX KHUBOTHBIX)»

MeToapl CENeKIIMOHHON pabOoTHI.
JlaGopaTopHas paborta «3yueHue
METOJIOB CENEKIIUU PACTEHUI»

JlocTuKeHusl CeJIeKIIUU pacTeHUH U
#UBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUI»

CoxpaHeHHe, HN3YUCHUC U
HUCIIOJB30BaAHHUEC I'CHCTUYCCKUX

pecypcoB

buorexHonorusa kak HayKa 1 O0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-IeCKaH pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOTHI

OcHoBHBIC HaIlTpaBJICHUA
CUHTETHUYECKOW OMOJIOTHH

0.5

0.5

0.5

08.05.2024

13.05.2024

15.05.2024

17.05.2024

20.05.2024

22.05.2024

bubmnoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/bb1da599-
4162-44bb- b97d-
8e71655989667backUrl=%2F06%2F10%3Ft
erm%3D

bubmmoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/bb1da599-
4162-44bb- b97d-
8e71655989667?backUrl=%2F06%2F10%3Ft
erm%3D

bubmmorexa IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/bb1da599-
4162-44bb- b97d-
8e71655989667?backUrl=%2F06%2F10%3Ft
erm%3D

bubanoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/bb1da599-
4162-44bb- b97d-
8e71655989667?backUrl=%2F06%2F10%3Ft
erm%3D

bubanorexa I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-
14aaee2f5897?backUrl=%2F06%2F10%3Fte
rm%3D

bu6moreka LIOK https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-
fc35-4a91- a264-
14aaee2f5897?backUrl=%2F06%2F10%3Fte
60
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https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-
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https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10%3Fterm%3D
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10%3Fterm%3D
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10%3Fterm%3D
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10%3Fterm%3D
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-

rm%3D
bubmmnoreka I{OK https://lesson.academy-

10 content.myschool.edu.ru/lesson/133b0166-

0 XpOMOCOMHas U T€HHAsl HHKEHEPUs 1 24.05.2024 fc35-4a91- a264-
14aaee2f5897?backUrl=%2F06%2F10%3Fte
rm%3D
bubmnoreka I{OK https://lesson.academy-

10 content.myschool.edu.ru/lesson/133b0166-

1 MenuiuacKkue OMOTEXHOIOT NN 1 27.05.2024 fc35-4a91- a264-
14aaee2f5897?backUrl=%2F06%2F10%3Fte
rm%3D
bu6mmoreka LIOK https://lesson.academy-

10 PesepBHbiii ypok. [ToBropenue, content.myschool.edu.ru/lesson/387b2669-

) 0000111eHKE, CUCTEMATH3ALMS 3HAHUN. 1 29.05.2024 fa96-450b- bd73-

HToroBasi KOHTpOJIbHAsE PaboTa. 1e7a543ee995?backUrl=%2F06%2F10%3Ft
erm%3D
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypen
1 OpodonionHas Teopust Y. JlappuHa 1
5 JIBHOKyIIIME CHIIBI 3BOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyimiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBIN 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [Momynsius — >neMeHTapHas €AMHULIA 1
3BOJIOLUA
3aKOH T€HETHYECKOro paBHoBecHus JIK.
7 Xapnau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BrIsiBIeHNE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBUIOYHOTO TOPJIBITITKA
10 Murpauuu. M3on0muu nomyJsisaui: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1
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(hakTop IBONIOIHH

12

13

14

15

16

[TonoBoii oTO60p

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yJIbTaT MUKPOIBOIOIHMH.
JlaGopaTopHas paborta «3yueHue
apoMop(h030B U UIMOaAANITAIIUH Y
pacTEeHUN U KUBOTHBIX»

[Tpumeps! npucnocodIeHN y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco000Pa3HOCTh)»

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BHI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

CrpykTypa BUaa

0.5

0.5

0.5

17

18

Bunoob6pazoBanue kak pe3yiabrar
MHUKPO3BOJIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUIEMHUOJIOTUN

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHHA 3BOJIFOIIUN

20

21

buoreorpaduueckre METOIbI H3yICHHS
IBOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUYCHHUA
9BOJJOINH
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MonekyJIapHO-TEHETUUECKHUE,

22 OMOXMMHUYECKHE U MATEMAaTHYCCKUE
METO/]IbI U3yUYEHUS IBOJIOLUU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paauanus. HepaBHomepHOCTH
TEMITIOB 3BOJIOIUU

o5 HayuHble runmoTessl IpOUCX 0K ISHUS
YKU3HU Ha 3emJie

26 JloHaydHBIC MPEICTABICHUS O 3aPOXKICHUH
KU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopust 3eMau 1 METOMIBI €€ N3YUCHHSI.

29 Jlaboparopuas pabora «/3ydeHne u 0
OIMCAaHNE UCKOTAEMBIX OCTATKOB JIPCBHUX &
OpPTaHHU3MOB)

30 HauanbHble aTanel oprannyeckoin
IBOJTIOIIAH

31 OBOMIOIUS DYKapUOT
OCHOBHBIE 3TaITbI BOTFOITUT

39 pacturensHOro Mupa. [IpakTudeckas 0
pabota «3yueHue ocooeHHOCTEH &
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB

33 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa

34 OBomronus )KUBOTHBIX. [IpakTnueckas 0.5
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pabora «3yduenne ocoOeHHOCTEH
CTPOCHHS TIO3BOHOYHBIX YKUBOTHBIX)»

PazButue xu3Hu Ha 3emMIie Mo 3pam u

35 1
nepuoiamMm

36 MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE 1
KPHU3HUCHI MPOLLIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, Er0 1
0COOCHHOCTH

38 CoBpemMeHHas cCTeMa OPraHHYECKOTO 1
MPOIILIIOTO

39 OCHOBHbBIE CUCTEMAaTUYECKHE IPYTIIIBI 1
OpPraHu3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE 1

41 Pa3Butue npencrasienuii o 1
MIPOUCXOKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yuyeHue ocoOeHHOCTEN 1 0.5
CTPOEHUS CKelleTa YellOBeKa, CBA3aHHBIX C
MPSIMOXOKIICHUEM

43 JIBM>KylIMe Cuiibl aHTPOIIOTEHE3a 1

44 CooTHomieHrne OMOIOTHYECKUX U 1
COITMAITBHBIX (JAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIuU aHTPOIIOT€HE3a 1

46 ITaneorenernka u najaeoreHOMHUKa 1

47 DBOJTIONHS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckue pacsl. [IpakTnueckas 1 0.5
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pabota «/3ydeHHe IKOITOTHUECKUX
aanTaui YeI0BeKa

MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

49
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH
Metonst skonorun. JlabopaTtopHas pabora

o1 «M3ydyeHne MeTO10B IKOJIOTHYECKUX 0.5
U CCIIEI0BAaHUIDY

59 3Ha4YeHNE KOJOTHUECKUX 3HAHUH IS
YeJI0BeKa

53 Dkosorudeckue HpakTopbl
Abuotnueckue akropsl. CBeT Kak

54 sKosIoruueckuit paxrop. JlaboparopHas 05
pabota «BblsiBiIeHHE PUCTIOCOOICHUI '
OpPraHU3MOB K BIIMSHUIO CBETa»
AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 JlaGopatopHnas pabota «BplsiBieHue 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»
Abunotnyeckue gpakropbl. BraxHocTh Kak

56 sKosoruueckuii ¢pakrop. JlaboparopHas 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPTaHU3MOB

58 buonoruueckue puTMsl

59 XKuznennrie GopMbI OpraHN3MOB
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60

buotuueckue hakropsl

3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM

61 JUISL CYIIECTBOBAHUS OPIaHU3MOB B CpE/Ie
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU
TOITYJISIIUU
OCHOBHBIC TIOKA3aTEIH MOMYJISINH:

63 YHCJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTYpa
OCHOBHBIC TIOKa3aTeIH MOMYJISIINH:

64 POXKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKojoruyeckasi CTpyKTypa MoImyJisiuu

66 JluHaMuKa TONYJISIHUA U €€ PeryJisiius

67 KpuBsie pocTa 4uCIEHHOCTH MOMYJISIHH.
KpuBbie BEDKHBaHHS
DKoJIoTHYecKas HUIIA BUJIA.

68 Jlaboparopras padota «IIpucrmocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEIICHUIO»

69 Bua kak cucrema nomynsnuit

20 3aKOHOMEPHOCTH MOBEICHHS U MUTPAITUAI
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

72 JKkocucTeMa KaK OTKPbITasi CHCTEMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHH B
IKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI
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75

DKOJIOTHYECKUE TUPAMUIbI

76 W3meHeHns cooO11ecTB — CYKIIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

78 [TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuueckas pabota 05
«M3yuenue u onucanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

82 Pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOTYJISIIIHOHHOM U
9KOCUCTEMHOM YPOBHSX

83 buocdepa — obuierianerapaast 0601049Ka
3emnn

84 Yuenue B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl

86 KpyroBopoTsl BeriecTs u
OMOTCOXMMHYECKUE ITUKITBI

g7 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIN

88 Y cTOWIUBOCTH OHOCHEpHI

89 DKOJOTHYECKHE KPU3HUCHI i UX TIPUIHHBI
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90

BosneiicTBue denoBeka Ha onochepy

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

o1 PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana npupo bl

93 OcCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO
Pa3BUTHS YEIIOBEUECTBA U TPUPOIBI
PanmonansHOE IPUPOIONIOIH30BaHHE U

94 COXpaHEHHE OMOJIOTHIECKOTO
paszHooOpa3us 3eMiu

05 O06o0mmenue no Teme «MaKkpo3BOIIOIHS U
e€ pe3yJIbTaThl»

96 O6o06mienne o Teme « MUKPOIBOIIOIHS U
€€ pe3ynbpTaThD)

97 O6o06menne no Teme «IIpoucxoxaenne u
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 O6o06menue no Teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOTeHE3»

99 O060061eHne 0 TeMe «DKOJIOTUS — HayKa O
B3aMMOOTHOIICHUSX OPTAaHU3MOB)

100 O6061menne o TeMe «Opranus3msl U cpea
oOuTaHU

101 O6o0011eHne o TeMe «IKOJIO0THsl BUJIOB U
TIOITYJISALAI
O6061mmenue o teme «buochepa —

102 rio0anbHas skocuctemay.toropas

KOHTpOJIbHAast paboTa
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

7.5
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakmueii [Taceunnka B.B., AkiinonepHoe obmectBo «M3narensctBo «IIpocBenienmer
* buonorus, 11 kacc/ [Maceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj

penakmueii [Taceunnka B.B., Akiinoneproe obmectBo «M3narensctBo «IIpocBenienner

METOJIUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
buonorus. 10 knacc. Meronuueckoe nocodue k yueOnuky B.B. [Taceunnk, A.A. KameHckuid,
A.M. Py6moB «buonorus. 10 kimace» / B.B. [laceunnka, A.A. Kamenckoro, A.M. PyGiioBa —

M. : IIpocemienue, 2022. — 224 c.

buonorus. 11 knacc. Meroauueckoe nmocooue k yueonuky B.B. [laceunnk, A.A. KameHnckuii,

A.M. Py6moB «buomnorus. 11 knaccy / B.B. Ilaceunuka, A.A. Kamenckoro, A.M. PybiioBa —
M. : IIpocBemienue, 2022. — 236 c.

HA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

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

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/

Hudposas 6udbnuotexa LIOK

OTtkproIThIid OaHk 3aganuit EI'D OUITN
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