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2.MNIOACHUTEJIbBHAS 3ATINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0JI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (henepanbHOi paboueill mporpamMmbl
BOCTIUTAHMS.

VYuebnsiii npeamer «buonorus» yriyonéunoro ypoBHs uzyudenus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanuu o0y4eHusl Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacnpeziefieHue 1o KiiaccaM, peKOMEHIYyeT MOCIe0BaTeIbHOCTh U3YUeHHUs yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0OydJarommxcsi. B mporpamMMe 1o OHONOTHH peali30BaH MPUHITUTI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIero oOpa30BaHMUA,
Omaromaps uyeMy [pPOCMaTpHBAaeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYIoIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUSI, IPEICTABICHUNA O 3I0pOBOM 00pase *U3HHU, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuii ®I'OC COO k mIaHUpyeMBbIM JHUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM oOydeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebnblii npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBepIIaCT
Ouonoruyeckoe 0Opa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha pacIIMpEeHUE U yriyOleHne 3HaHUM
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHsL, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPHEHTHMPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAEp)KaHUS
COCTaBIJISIET CUCTEMa OMOJOTHMYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUH OOYUYAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHUYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBanus, B 10—11 kmaccax 3Tu 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMpEeHbl U YTriayOIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, rpubax, OaKTepusx, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSIX KH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTHYECKHE CBEICHUS



NPUKJIAJHOTO U MOHUCKOBOIO XapaKTepa, KOTOPbIE MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPBI AJIS
nocienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTHMYECKUX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYarOIIUMUCS TPU U3YYECHUH (PU3MKH, XMMHUH,
reorpauu U MaTeMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHUto Ouonoruu. CoOrinacHo UM, H3y4yaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3nonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHUHBI MHMpa, 3HAaHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Mma, MOMYJIALUH, OUOLIEH03a, SKOCHCTEMBI, O BbIIAIOLINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIy CO 3HaYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuana B COJIep>KaHUM IPOrpaMMBbI 110
OMOJIOTHU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHMS W Pa3BUTUS TOW WJIM MHOH
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

2.2.lleab u3ydenusi ydeOHoro mnpeamera «buomorus» Ha yriayOn€HHOM YpOBHE —
OBJIaJIeHUE OOYYarOIMMUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHM3alluU >KUBBIX
CHCTEM pa3HOro paHra W MPHOOpPETEHHWE YMEHUI HCIOJBh30BATh 3TH 3HAHUS B (OPMHPOBAHUHU
UHTEpeca K ONpelneN€HHONM 00acTH Mpo(ecCHOHANIBbHON JIeATENbHOCTH, CBSI3aHHOH C
Ouonorueidt, win K BbIOOpY Yy4eOHOro 3aBeNeHMsS M TPOJODKEHHS OHOIOTMYecKOro
o0Opa3oBaHusl.

JlocTtrxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOCHME OOYyYaroIMMHUCS CHCTEMbl OWOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPraHU3M, MOMYJISIUs, BUI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHHUA  JKUBOM  MPHUPOABI:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OuoJoruu,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKLUH, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0BaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJIeHUE OOYYarOIUMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJAUTh, AHAIM3MPOBATH U
UCIIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BaTHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIBHO-



SKOHOMMYECKUMH M SKOJIOTMYECKMMH Mpo0JieMaMu YelIOBEYECTBA; OLEHUBATH IOCIE/ICTBUS
CBOEH [eATENPHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpUpOAHOil cpenae, COOCTBEHHOMY
30POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAE€H; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodunakTuku UHQPEKIMOHHBIX 3a00JIeBaHMi, MpaBuia MOBEIEHUS B MPHUPOAE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOTEHHOT'O XapakKTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTu
OuoJjoruu;

pa3BUTHE y 00YYarOMIMXCS WHTEIIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSIMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEe OWOIOTHYECKOro HCCIEeIOBaHUs, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHOJOrN4YecKiX 00BEKTOB U MPOLIECCOB;

BOCIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAaHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpeTeHre 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOINOIB30BAHUN
(cobOnrosenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPAaHBl BHIOB, AKOCUCTEM, Ouochepsi),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npodunakTuku  3aboneBaHUM, oOecriedeHre  OE30MACHOCTH  KU3HEACSATENbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYaIOUIMMHCS WHIUBUAYaIbHON
o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienywimeMy npodecCHOHATIbHOMY
CaMOONPEEICHUI0, B COOTBETCTBUU C WHIUBUIYaIbHBIMA MHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

2.3. MecTo yueoHoro npeamera «buoorus» B yueGHoOM miane

OOmee yuCIIO YacoB, OTBEIEHHBIX HAa M3y4YeHUE OHMOJOIMHM Ha YIIIyOJEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

OT6op opraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEHU(PHUKU €ro COJepXaHHUs M HalpaBIEHHOCTH Ha MPOAOIDKEHHE
Ouonornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
oOpazoBaHuUs.

OO0s3aTeNbHBIM YCIOBUEM MPH O0Yy4EHMM OMOJIOTMM Ha YriayOlIEHHOM YpPOBHE SBIISETCS
IpoBe/ieHUE JIabOpaTOpHBIX M MpakTHUecKux pabor. Taxke ydacTHe oOydarouMxcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaThka KOTOPBIX
OTpefeNsieTcss y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



2.4.COAEP KAHUE OBYYEHUSA
10 KJIACC

ConepkaHnue MPOrpaMMbl, BBIIECIEHHOE  KYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMoNoTusl — KOMIUIEKCHasl Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonorndeckne Hayku W HW3ydaemble UMHU TpoOsieMbl. DyHIaMEHTAIbHBIC, MPHUKIAJHBIC U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO3MMCTBE, IPOMBIIIJICHHOCTH, OXpaHEe
MPUPO/IBI.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Basumios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunpel u cxembl: «CBsi3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTteMbl Kak mpeaMeT uzydeHus: oronoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh M YHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHbIMA, KIECTOYHBIMA, TKAHEBBIN,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kusnp kak popma cymiectBoBaHusi MaTepuu. Hayku, uzydaromiue XUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Ouonorndeckoil Hayku. HabmioneHue, m3MepeHue,
AKCIIEPUMEHT, CUCTeMaru3aius, MeraaHanu3. lloHsTHEe O 3aBUCMMON M HE3aBUCUMOM
nepemenHoi. IlmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBEpHOCTh. Pazdpoc B Ouonornueckux AaHHbiX. OLeHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpMuMHBI UCKAKEHUS PE3YNIBTATOB HKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH JKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBo¥CcTBa )XKMBON MaTtepun», «Y pOBHU OpraHU3aLUM KUBOU NMPUPOb», «CTpOeHUE )KUBOTHOM
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHS! JKUBOU MPUPOIBI.

O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOCHHN, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3TUYHBIX METOJOB MPU M3YUYEHHH KUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KIETOYHOH OMOJIOTMH: MHUKPOCKONMsS, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapuabl, AUCAXapHUbl, OJIMrocaxapujbpl M noaucaxapuabl. OOmmi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunn munuaos. Ooume
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6nonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u opeanuideckull cunmes OUOMONEKYI U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«Pacnpenenenrne XuMUYECKHX JJIEMEHTOB B )KMBOU MPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOIEKYIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpOKApUOTHYECKOW KieTku. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckod MeMmOpaHbl. TpaHCIOPT BeIIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronuTo3. Dx30muTo3. Kietounas cTeHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnazma. Llutozoms. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, WX CTpOeHHE U (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHIOIIa3MaTHYeCKui petukynyMm. CekperopHast (pyHkuus anmapara ['onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kieTku CTpoeHne M QyHKIUU HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEYHbIX KIemoK.
MukpoTtpy6ouku. Knerounsiii nentp. CTpoeHue U [BHXKEHHE JKITYTHKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PacTUTENIbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue 1uiasmMonusa U ACIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Biusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHBIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUsI U MX HCIOIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpHI B Ipoueccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH AaKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi padora «l3yyeHue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHgopMauus U peaju3ainus eé B KieTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ aranbl. Yyactue TpancnoptHeix PHK B OnocunTese Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perynsanuss akTHBHOCTH TE€HOB y MpokapuoT. ['mmore3a omepona (P. XKakod, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTHbie mapa3uthl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE ITPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

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

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekaronux B uHTepdaze. [loaroroska kietku x aeneHuto. [IpecuHTeTHUECKU
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTHUIAPAJUIENIbHOCTh. MexaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTaguu MHUTO3a U MHPOUCXOJAIIME B HUX MPOLECCHL. THIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpOeHHUs, (DYHKIMHA U PACHIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkenetHsie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. IloriomieHre Bojabl, YIIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JIETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Boinenenune y opraHu3moB. Belnenenue y pacTeHuid. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTeMaMu. BpiieneHre y mO3BOHOYHBIX XUBOTHBIX U uejoBeka. [loukw.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOU 3a1IUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creU(PUUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumMocTs U peryisiuus y pacTreHuil. POCTOBbIE BelECTBA U HX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednekropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoHCcTpaLMU

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctediss», «CTpoeHHME IHCTOBOM TIUIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BeiienurensHas cuctemMay, « JHIOKpUHHAsA cucTemay, «CTpoeHue MBIIbD, «MIMMyHUTET,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema poid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOIHTAOIIUX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJIJTIOCKOB, KOJIJIEKIIMUM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
obopynoBaHue Jns JEMOHCTpPAllMd TOYBEHHOTO U BO3AYIIHOTO THUTAaHUS PACTEHHIA,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUIN.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISIIHS, (pparMeHTals, KIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3akiaJKka OpPraHOB W TKaHEeW U3 3apOJBIIIEBBIX JHCTKOB. B3auMmHOe BiMsSHUME YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuonanbHbll nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYISIMM POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Iporecce Meio3a. ['ameroreHes y pacTeHH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH U CIIEPMaTO30UIa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«OKW3HEHHBIH MUKI MXa», <OKW3HEHHBIH UK NanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «l/I3yueHue CTpOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUST W Pa3BUTHS TeHETHKM Kak Hayku. Pabotel I'. Mengens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHUI, MOJNIEKYISIPHO-TE€HETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPEITUBAHUS.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHHUE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HAaCJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOTIOTMUECKUX TMPOIIECCOB, TOBEJACHMS W KOTHUTHUBHBIX (QyHKUuH. [‘eHernyeckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOW 3akoHBI MeHmens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aluieIn3M», «B3anmoaeicTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIb JJISl IEMOHCTPAMH CLUEIUICHHOT O HACIEA0BAaHUS PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpenbl B GOpMUPOBAaHUU MOIU(DUKAIIMOHHOM
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KoMmOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanionHasi W3MEHYMBOCTb. BHIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHEeTUYeCKUd. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeIIOBEKA.
bone3nun ¢ HacimeaCTBEHHOM MNPEapaClONOKEHHOCThI0. 3HAUEHUE MEIUIIMHCKOW T€HETUKU B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHl MOBBINICHHOW YYBCTBUTEIBHOCTH YElIOBEKAa K (PU3MYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay», «MeToAbpl M3y4eHHS] TCHETUKH YEJIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoxaeHusi 1 MHOrooOpas3usi KyJIbTYpHBIX pacTeHuid. Ponib cenexkuuu
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN 0TOOpP: MacCOBBIA U MHAUBHIYaTbHBIMH.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CEJIeKUMOHHOW paboThl. PaguanuoHHBIA u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBumoBas rtuOpuauszanus. BIM3KOPOICTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EHAsl peGoNOYUsLY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACIEICTBEHHOM W3MEHUMBOCTH», «METOIbI CEIEKIUN,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MUKpPOOHOJIOTUYECKUX TeXHOJIorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass unHxeHepus. MeToapl KynbTyphbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYMPOBaHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenomuas nudposas meaununa. [TIP-nuarnocTuka.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MeXaHu3MOB (yHKuuoHnupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Mpou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaenne U pa3sBUTHE IBOJIOLMOHHBIX NPEICTABJICHUH B 0H010THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3Ma. JKu3Hb
W Hay4Has JearenpbHocTs Y. JlapBuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «Mexanusm (opMUpOBaHHS TPUCHOCOOICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I[1opojabl TOMAaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (DAKTOPHI (IBMIKYIIME CHIIBI) JBOJIONMH. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMuLIOUHO020 20pabIUIKA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciredcmeus. Illposenenue 3¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBaromuil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOaeHuit y opranuzmMoB. ApomMopdo3sl U uanoaganrtanuu. [Tpumeps! npucnoco6ieHuit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIMH.
M3onsauuss — ximroueBoil ¢(akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa30oBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BOMIOIMOHHON OWONOTMM B pa3pabOTKe HAyYHBIX METO/JOB COXpaHEHHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxeMbl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynsimoHHast CTPYKTypa BUIa,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHULIBI Jaypckoi», «[lomyssiroHHbIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KHUBOTHBIXY,
«®Pu3nonoruyeckue agantauuny, «IIpucnocodbieHHOCTh OpraHU3MOB U €€ OTHOCUTEIBHOCTbY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABIILEH,
«DKOJIOTMYECKOe BMJI000pa3oBaHME BHUJOB CHHHUL, «llomumiaouasl pactenuii», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydyesna NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBUIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/ilonus M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue oomactu 3eMiau. BUIbI-OHIEMUKH U PEITUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIBI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbl U araBu3Mbl. MosekysspHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBuWjia)  3BONIOUUH. [lpunyun  cmeHvl  PyHKYUU.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Puanodurs», «CemeHHble TaOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTHYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBI uelOBEKa W IMIUMIMaH3e», «IJaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOTO
camMo3apOo>KJIeHUs KU3HU U €€ ornposepkeHue onbitamu @. Penu, JI. Cnannannany, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monumMepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHne SyKapuoT (CUMOMOTeHe3). DBOJIOIHOHHOE IMPOUCXOKIACHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. IlosBneHume CHOpOBBIX pacTEHHMH W 3aBOEBAHME HMH CYILH.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HL B BOJIC. DBOIIONUS TTO3BOHOYHBIX. [Iponcxoxacane aMpuOuil M penTHIIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U NepuoiaM: apXei, poTepo30i, Naneo30il, ME3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJIOTWYecKHX ImporeccoB. [losBienune u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. IlpuumHel u ciencreus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U1

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
caM03apoXKJIeHHs XHU3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3tansl HeopraHndeckou
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenmne Bupyca», «Apomopho3bl  pacTeHHil», «PuHHOPUTBHY), «OTHOKIETOUYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxm», «llamoporHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/IHBIEY, «IIpecmbikarouecs», «[Ituisy,
«Munekonuraroney», «Pa3BuTue JKM3HM B apxeWckol apey», «Pa3BuTHe KHW3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISIKA OPIraHUUYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3pgens! 1 3anaun auTponosioruu. MeToabl aHTPOIIOJIOTHH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosioruyeckue, (HU3HOIOro-0MOXUMHUYECKHe, MoBeAeHueckne. OTaHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CootHorieHre OMOJOTHUYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUM aHTpOMNOreHe3a. PanHue yenoBekooOpasHble 00e3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU JroAcH. YeaoBeK yMenblid, NepBble M3TOTOBIEHUS OpyIuid Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHbII COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtaunonHsli ponecc U nonmumopdusm. [lonynasuoHHble BOJIHBI, Apeiid TeHOB, MUTpALUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAllbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHcKas). Bpems u
NyTH paccelieHuss 4YeloBeka Mo I[iaHere. EauHCTBO uyenoBeweckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeToabl B (u3nyeckord  (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeTOasl  aHTPOMONOTUNY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionuTek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJEIHN TOPCA IIPEIKOB YEJIOBEKA.

JladopaTtopuasi padGora «/3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBbie HaOmOnEHUS. DKCIIEPUMEHTHI B 3KOJOIUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyesoBeyecTBa C MNpUpofold. DOpMHUPOBAHUE 3KOJOTMYECKOW KYIbTYPbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skojgorum», «Metoasl 3kogorun», «Cxema MOHUTOpPUHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYECKHEe, OMOTHYECKHE, aHTponoreHHole.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kodornyeckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTWUYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
ITolikntoTepMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aMMOACUCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTUYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMIOKPOBHBIEC JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOWHOro necay», «llemm nutanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTWYECKHX  (AKTOPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYyudena NTHULl M 3Beped, repOApUHM PACTEHHA, OTHOCSIIMXCS K TrUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIC PACTEHHs JJaHHBIX TPYNIN, KOJUIEKIIUH KHBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKMUBOTHBIX PA3JIMYHBIX XKHU3HEHHBIX (OPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHMM W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBaHUN MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTEIH MOMYJISLUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

DKkonornyeckass CTpykTypa momyrsnuu. OleHKa YHCICHHOCTH TOMyJsiun. JIMHaMuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKoJjorudeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsnuil. Apeansl BUIOB. BuIbl M MX JKM3HEHHBIE CTpaTEruu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOMYIsuny, «IIpocTpancTBeHHas
CTPYKTypa nonymsiuun», «Bo3pacTHble mnupamMuisl nonyisiquun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacCTeHUN K PaCCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: IMPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypOBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcHOBHbIE TOKA3aTeNIN 3KOCUCTEMBL. buomacca u npoaykius. DKOJI0THYECKUE TUPAMUIbI
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OPUYMHBL.  AHTpOIIOTE€HHBbIE BO3JEeHcTBUS Ha cykueccuu. KimmakcHoe —cooOuiecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pasnmnuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aMMOJEUCTBUH  OpraHU3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHU3MOB, TMOMYJISIHUA UM SKOCHUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOro Jseca», «OyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llenu nuTanus (macTOulHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
jeca mocie moxkapa», «JKOCHCTeEMa 03€pa», «ArpoueHos», «KpyroBopoT BeHmIECTB U IOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanre ypooIKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepes3HsK, €1bHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03€p0, OOI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemectB H
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PurmMuuHocTh siBneHuii B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa M (YHKLIHS JKUBBIX CHCTEM, OLEHKa HMX PECypCHOro IOTEHLHala |
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arpsA3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontuie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



2.5.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPAMMBI IO OMOJIOTHU BBIIACICHBI
CIICAYIONIME COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHUHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYUYAIONIMXCS PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, nprucymunumMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb EIH U CTPOUTH JKU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHUH JIOCTUTAIOTCS B CIMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPUHATBIMH B
oOIIecTBe TpaBWIaMH U HOPMAaMHU TOBEICHHS M CIHOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHMS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PA3BUTUS BHYTPECHHEH MO3UIUH JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTapLIeMy IIOKOJIECHHUIO, B3aUMHOI'O
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u TpaauuuAaAM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHS YUYEOHOTO mnpenMeTa «broiorus» MOHKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JIUYHOCTHU, CUCTEMOU IIEHHOCTHBIX OpI/IeHTaIII/IfI, IMO3UTHUBHBIX BHYTPCHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H O65[321HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOUX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMU [IEHHOCTSMU U COIUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOHECCEC COBMECTHOI'O BBIIIOJIHCHHA y‘—Ie6HBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 3a/la4, YBAXKUTEIHHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKOM TPAKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE SMOIIMOHAIIBHOTIO BO3/IEUCTBUS KMUBOM MPUPOIBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peajn3alus 3JJ0POBOro U Oe30MacHOro oopasa KU3HH (30pPOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3IudHbIM cepaMm NpodecCHOHATBLHON NeATeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K NMPUPOJIE KaK UCTOYHMKY JKHU3HU Ha 3emile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME ITI00AIIBHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IMyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUI NOBEJCHUS B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKOH KyIbTyphl, OIBITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON U UMTATENILCKOW KyJIbTYphl KaK CpeJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaKk O €IUHCTBE IpUPOJbI, YEJIOBEKa U 0OllecTBa, B IO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bBHOJIOTHS» BKIFOYAOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleJloOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCaIbHbIE
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopMupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLMATHHOW KOMIIETEHIIUM OOYyYaIOIIUXCs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJILHOM MPaKTHKE.

B pesynprare w3ydeHuss OWOJIOTMM Ha YPOBHE CpEIHEro OO0Imero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUS IMPOTPAMMEBI CPEIIHEro OO0Iero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHMHM 3HAHUU MNPUEMBI JIOTUYCCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPEICIIATh TEIM JEATEIHHOCTH, 3a]aBas MapaMeTphl W KPUTEPHH WX JOCTHKCHHS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, IO AHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMBIX OMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUUM pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JCSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3MYHbIE BHUBI JACITEIBHOCTH [0 MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa3OBaTENIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIM MMOUCK MEpEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTHMHAJIBHBIE IOAXOAbl M PELICHHUS, CTaBUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIMW3UPOBaTh WH(GOPMALMIO DPA3JIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHPpopMaIuu, HeOOXOMMOM JJIs1 BHITIOJIHEHHS YUEOHBIX 3a]1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLuel: TpUMEHATh XUMHYECKHe, (PU3NYeCKHe M MaTeMaTH4eCKHe 3HAaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUS TMIpe/UlaraéMoi 3ajayd, Y4YMTHIBAaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBU NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
NeHcTBUS MO €€ JOCTMXKEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpenensiTh Polu C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIONIB30BaTh OMOJOTMYECKHE 3HAHWS JUIS BBIABICHHS NpOOJeM W HUX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBJIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JEeHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIKEHHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa 00ecriedeHre MPOPUIHLHOTO 00YUCHHUST 00YyJarOIIHXCS
Oouonornu. OHM BKJIIOYAIOT: CreUU(pUYECKUEe Ml OMOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX KU3HEHHBIX CUTyauusx. [IpeamerHbie pe3yabTaTsl IPEICTaBIECHbI 110 T0J1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pOJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOrMYEeCKre TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMeocTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJIeHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTMYECKUX pSAJOB B HacieAcTBeHHOW wusMeHuuBoctu H. M. Basuiosa), nmpuHIUNBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYIIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpPraHu3Max pacTeHUM, KHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeTorenesa, IMOpuoreHe3a, nocTIMOPHOHAILHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXKIY OPraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
LUKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO Ppa3BUTHs, TEHOTUIIOM U (peHOoTUIoM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL,

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U MPAaKTUUYECKHUE PabOTHI, COONIONATh MpaBWia TpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEAOBAHUNA B 00JACTH
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X031 CTBa, MUIIEBON
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCCHOHATBHOIO U BBICIIIETO 00pa30BaHUs.

[IpenmerHble pe3yabTaTbl OCBOCHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIIa/IleTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET ONpENeNICHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeBepmoBa — 0 MyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUH ), THIOTEe3bI (THrnoTe3a «mupa PHK» V. I'unbepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUSA M OLIEHKHM AHTPOIOICHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIOr'€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHCTEM M IPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHHUs, €IMHCTBA YEJIIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpOLlecCaMM U SABJICHHUSMH, Je€JaThb BBIBOJIBI HU
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh NOJIYUECHHbIE PE3YJbTaThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJy4EeHHBIE PE3y/IbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3ZHAHHBIN BBIOOP Oyaylei mpodeccuoHanbHOM AesITeIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJOJDKEHHE OHMOJIOTMYecKoro oO0pa3oBaHHs B OPraHU3ALUAX CPEIHEro

po(hecCHOHATIBHOTO U BhICIIEr0 00pa3oBaHUs.

2.6. KpaTkoe 0000111eHHOEe ONICaHHE PeryIaMeHTAa NMPOBeIeHNs] KOHTPOJIBHBIX padoT
(10JIyrog0BbIX, UTOTOBbIX)
Juarnoctuueckue paboThl o OMOJIOrHM MpoBoATCs 1 pa3 B roxa: B 1 yeTBepTu — s
ompeieNIeHUsT YPOBHS CPOPMUPOBAHHOCTH MPEIMETHBIX U METANPEIMETHBIX PE3YIHTaTOB.
10 xyacc

KoHnTponbHbie paboThl KommuectBo

Bxopnnas nuarnoctuueckas paboTta (TectoBas) 1

KontponsHas padora no pazneny 1 «Xummdaeckuii cocra u crpoerne | 0,5
KIICTKHI




KontposbHast pabota mo pazaeny 4 «CtpoeHre u GyHKIHH KICTKH 0,5
KonTtponsnas padora no pazneny 6 «Hacneacrsennas ungopmarms u | 1
peanuzanusi €€ B KJICTKE»
KonTtponpHas pabora no pazaeny 14 «['eHeTnka 4emoBeKa» 1
KoHnTtposbHas padota mo pa3aeny 16 «buorexHonorus u
CUHTETHYECKasl OMOJIOTHUS»

11 knacc

KoHTponbHbIE paboThI KonuuectBo

Bxopmnas nmuarnoctuueckas pabota (TecToBas) 1
KonTponbhas pabota no paszneny 2 «MUKPOIBOIIONUS U €€ 1
PE3yJILTaThD)
KonTponbhas pabota no pazaeny 3 «MakposBoironus u eé 0,5
PE3YIIBTATHD)
KonTponbhas pabota no pazueny 4 «I[Ipoucxoxaenue u pa3Butie 0,5
YKU3HU Ha 3eMiie»
KonTponbhas pabota no paszneny 5 «lIpoucxoxaenue yenoBexa — 1
AHTPOTIOTEHE3)»
KonTponbnas pabota no paszneny 5 «buocdepa — riaobanbHas 1

9KOCHCTEMaA»







TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
https://resh.edu.ru/;
buonorns kak Hayka 1 https://uchi.ru/Ip/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

JKuBble cuCTEMBI U UX U3yUYEHUE 2 https://uchi.ru/lp/homeworks;
https://yandex.rul/.
https://resh.edu.ru/;

XuMHU€ecKasi OpraHu3alus KJIETKA 10 0.5 1 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

CrtpoeHue u QyHKINH KIETKU 8 0.5 2 https://uchi.ru/lp/homeworks;
https://yandex.ru/.

OOMeH BelecTB U MPEBpaIICHUE YHEPTHH B https://resh_.edu.ru/;

CLeTKe 9 1 https://uchi.ru/lp/homeworks;
https://yandex.ru/.

HacnencrBennas uadopmanus u https://resh..edu.ru/;

. 9 1 0.5 https://uchi.ru/lp/homeworks;

PEITM3ALI €€ B IIeTRe https://yandex.rul/.
https://resh.edu.ru/;

JKU3HEHHBIN 1K KIETKU 6 1 https://uchi.ru/lp/homeworks;

https://yandex.ru/.



https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/

buomnorus kierku

0.5

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

Crpoenrne u GyHKIUU OPraHU3MOB

17

1.5

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

10

11

12

Pazmuoxxenue u Pa3BUTHUEC OPraHnu3MOB

I'eneTtuka — HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHUYHUMBOCTHU OPraHu3MOB

3aKOHOMCpHOCTI/I HaCJICACTBCHHOCTHU

10

1.5

0.5

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

13

3aKOHOMEPHOCTH U3MEHUYUBOCTH

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

14

15

16

T'e”eTnka yenoBeka

CCHCKHI/ISI OpTraHnu3MOB

BuoTtexHonorus u CHHTETUYECKass OUOIOTHS

0.5

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

https://resh.edu.ru/;

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

17

Pe3epBHOE Bpemst

https://resh.edu.ru/;



https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://uchi.ru/lp/homeworks
https://yandex.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  Tpaxruseckue (undposbie)
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
3 https://resh.edu.ru/;
APOAICHIC vaag’BHTHe IBOIOHHOHHBIX 4 https://uchi.ru/lp/homeworks;
MIPEACTABICHUI B OMOJIOTUH
https://yandex.ru/.
https://resh.edu.ru/;
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;
MaxpodBOJIOIHS U €€ Pe3yTbTaThl 6 0.5 https://uchi.ru/Ip/homeworks;
https://yandex.ru/.
ITpoucxoXKIeHNE U Pa3BUTHE )KU3HU Ha https://resh_.edu.ru/;
15 0.5 15 https://uchi.ru/lp/homeworks;
3emie
https://yandex.ru/.
https://resh.edu.ru/;
[IpoucxoxaeHue yenoBeka — aHTPOIIOT€HES 10 1 1 https://uchi.ru/lp/homeworks;
https://yandex.rul/.
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSIX https://resh.edu.ru/;
OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://uchi.ru/lp/homeworks;
C OKpYKarolleu cpeaou https://yandex.ru/.
https://resh.edu.ru/;
OpranusMmel U cpeia 0OuTaHus 9 15 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
DKOJIOTHS BUJIOB U TIOMYJISAIIAN 9 0.5 https://resh.edu.ru/;



https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/

https://uchi.ru/lp/homeworks;
https://yandex.ru/.
DKONOTHs COOOMIECTB. DKOJIOTUYECKHE https://resh.edu.ru/;
9 12 0.5 https://uchi.ru/Ilp/homeworks;
CUCTCMBI
https://yandex.ru/.
https://resh.edu.ru/;

10 buocdepa — rmodanbHas 3KocUCTEMA 6 https://uchi.ru/Ilp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

11 YenoBek U OKpysKarolas cpeaa 6 https://uchi.ru/lp/homeworks;
https://yandex.ru/.

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5



https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
5 https://resh.edu.ru/;
HOJIOTHS KaK KOMIUIEKCHAS HAayKa U
1 K 1 https://uchi.ru/lp/homeworks:
KaK 4acTh COBPEMEHHOI'0 00111eCcTBa
https://yandex.ru/.
https://resh.edu.ru/;
2 JKuBrle cucTeMbl U KX CBOWCTBA 1 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
- https://resh.edu.ru/;
OBHEBAas OPraHU3aIMs KUBBIX .
3 p p H 1 https://uchi.ru/lp/homeworks;
CHCTEM
https://yandex.ru/.
eto o S https://resh.edu.ru/;
TOPUA OTKPBITHUA U N HU S
4 p p yi 1 https://uchi.ru/lp/homeworks;
KJICTKH. KJ’IGTO‘IHaﬂ T€OpI/I$I
https://yandex.ru/.
Metoasl MONEKYJIIPHON U KJIETOYHON
ounosornu. IlpakTnyeckas padora
Msvaerie I; 010 . 5 oi https://resh.edu.ru/;
« HUC MCT B KJICTOYHOH .
5 yi a 1 0.5 https://uchi.ru/lp/homeworks;
6uosoruu (xpomarorpadus,
https://yandex.ru/.
anektpodopes, AuddepeHnnaibLHoe
neHtpudyruposanue, [1L[P)»
https://resh.edu.ru/;
6 XHUMHUYECKNI COCTaB KJIETKH 1 https://uchi.ru/lp/homeworks;

https://yandex.ru/.



https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/

MI/IHepaJIBHBIe BCIICCTBA KJIICTKH, UX

https://resh.edu.ru/;

7 https://uchi.ru/lp/homeworks;
OuoJjioruveckas poiib
https://yandex.ru/.
OpraHuyecKue BEIecTBa KICTKH —
6&511(1/1. JIaGoparopHas pabora https://resh_.edu.ru/;
8 «OBHApyKelHe GETKOB ¢ HOMOMIBIO 0.5 https://uchi.ru/lp/homeworks:;
. https://yandex.ru/.
KAYeCTBCHHBIX PEaKIIU»
CaoticTBa, K1accudukanys u https://resh_.edu.ru/;

9 (yHILIH GeKOB https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

10 OpraHuuecKue BeIIeCTBA KICTKH — https://uchi.ru/lp/homeworks;

YIICBORE https://yandex.ru/.
https://resh.edu.ru/;

11 OpraHuueCKue BeIIeCTBA KIETKH — https://uchi.ru/lp/homeworks;
FTHTTHABE https://yandex.ru/.
Hykneunossie kucnortsl. JIHK u
PHK. JIa6oparopHas pabota https://resh.edu.ru/;

12 «HccnenoBanne HyKJIEMHOBBIX 0.5 https://uchi.ru/lp/homeworks;
KHCJIOT, BBIACIICHHBIX M3 KIETOK https://yandex.ru/.
Pa3JInYHBIX OPTAHU3MOBY

https://resh.edu.ru/;

13 Crpoenne u dynKimm AT;};gpyme 0.5 https://uchi.ru/lp/nomeworks;
HyKneosuaTprpocdars ( ) https://yandex.ru/.
CexsenupoBanue JJHK. Mertonbt https://resh.edu.ru/;

14 T€HOMHUKH, TPAHCKPUIITOMHUKH, https://uchi.ru/lp/homeworks;
MPOTEOMUKHU https://yandex.ru/.

15 MeToapl CTpYKTypHOU OHOJIOTHI https://resh.edu.ru/;



https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

Tunel knerok. [Ipokapuornyeckas

https://resh.edu.ru/;

16 https://uchi.ru/lp/homeworks;

KJIETKa
https://yandex.ru/.
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU. https://resh.edu.ru/;

17 [TpakTuueckas pabota «3yuenue 0.5 https://uchi.ru/lp/homeworks;
CBOICTB KJIETOUHON MeMOpaHbI» https://yandex.ru/.

https://resh.edu.ru/;

18 IToBepXHOCTHBIN anmapar KJICTKH https://uchi.ru/lp/homeworks;
https://yandex.ru/.

OnHOMEMOpaHHBIC opraH(;H);[m https://resh.edu.ru/

19 netiat. Hpaxririectas pabota 0.5 https://uchi.ru/lp/homeworks;
«3y4yeHne IBM>KEHUS IIUTOIIa3Mbl B https://yandex.rul.
PACTUTENBHBIX KIETKAX»

[ToyaBTOHOMHBIE OPTaHOUIBI
KJIETKH: MUTOXOHPUH, TITACTHIBI.
JaGoparopras pa 6I:)Ta https://resh_.edu.ru/ ;

20 0.5 https://uchi.ru/lp/homeworks;
«MccnenoBanue miaa3mMoau3a u

https://yandex.ru/.
JIeTJIa3MOJIM3a B PaCTUTEIbHBIX
KJIETKaxX»

https://resh.edu.ru/;

21 HemeMOpaHHbIe OpraHOUIBI KIIETKH https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

22 Crtpoenue u GyHKIHUH 11pa 0.5 https://uchi.ru/Ip/homeworks;
https://yandex.ru/.

23 CpaBHUTENbHAS XapaKTEPUCTHKA 0.5 https://resh.edu.ru/;



https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/

KJIETOK dyKapuoT. JlaboparopHas
pabota «3ydyeHue cTpoeHHs KIETOK
pa3IMYHbIX OPTaHU3MOB)

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

ACCI/IMI/IJ'DII_[I/HI U JUCCUMUWJIAIIUA —
JIBE CTOPOHBI MeTa0omu3Ma. Turmbl
oOmena BemiecTB. JlabopaTopHas

https://resh.edu.ru/;

24 . https://uchi.ru/lp/homeworks;
pabota «3y4yeHue KaTaTuTHUECKON
https://yandex.ru/.
AKTHBHOCTH ()ePMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETOYHOT'O METa00JIM3Ma.
JlaboparopHnas pabota «3ydenue https://resh.edu.ru/;

25 (hepMEHTATUBHOTO PACIICTUICHHS 0.5 https://uchi.ru/lp/homeworks;
IepoKcHUaa BOAOpoOIa B https://yandex.ru/.
PaCTUTETBHBIX U )KUBOTHBIX
KJIETKaX)

BeNKu-akTUBAaTOPhI M GEIKH- https://resh_.edu.ru/;

26 https://uchi.ru/lp/homeworks;

UHTUOUTOPBI
https://yandex.ru/.
https://resh.edu.ru/;

27 ABTOTpOGHBIN TUTT OOMEHAa BEIECTB https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

28 ®doTocuHTE3 https://uchi.ru/lp/homeworks;
https://yandex.ru/.

Xemocunres. Jlaboparopnas pabota https://resh.edu.ru/;

29 «CpaBHeHHE TIpOIIecCOB POTOCHHTE3A 0.5 https://uchi.ru/Ip/homeworks;
1 XEMOCHHTE3a» https://yandex.ru/.

30 AHa’poOHBIEe OpraHu3MbL. Bus https://resh.edu.ru/;



https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/

Opoxenus. JlabopaTopHas pabora
«CpaBHeHHE TTPOIIECCOB OPOKECHUS U
JIBIXQHUSD

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

AdpOoOHBIC OPTaHU3MBI. JTaIlbI

https://resh.edu.ru/;

31 https://uchi.ru/lp/homeworks;

HHEPTreTHYECKOro oOMeHa
https://yandex.ru/.
DHeprus MeMOpPaHHOTO rpaIueHTa https://resh.edu.ru/;

32 npoTtoHoB. Cunte3 AT®: pabora https://uchi.ru/Ip/homeworks;
npoToHHON AT®-cuHTAa3bI https://yandex.ru/.

https://resh.edu.ru/;

33 Peakiiuu MaTpuyHOro CHHTE3a https://uchi.ru/lp/homeworks;

https://yandex.ru/.
TpaHCKPUIIIUS — MaTPUYHBIH https://resh_.edu.ru/;

34 https://uchi.ru/lp/homeworks;

cuaTe3 PHK
https://yandex.ru/.
https://resh.edu.ru/;

35 Tpancasus u e€ Tanbl https://uchi.ru/Ip/nomeworks;

https://yandex.ru/.
KoaupoBanue amunokucior. Ponb https://resh_.edu.ru/;

36 https://uchi.ru/lp/homeworks:;

pubocom B OnocuHTese Oenka
https://yandex.ru/.
https://resh.edu.ru/;

37 Opranusaius reHOMa Y MPOKapHOT M https://uchi.ru/lp/homeworks;
SyKapHoT https://yandex.ru/.
MoutekysipHbIe MEXaHU3MbI https://resh-.edu.ru/;

38 7KCTIPECCHH TEHOB Y 2YKAHOT https://uchi.ru/lp/homeworks;

https://yandex.ru/.

39 Bupycel — BHeKIIeTOUHBIE (HOPMBI 0.5 https://resh.edu.ru/;



https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
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https://yandex.ru/
https://resh.edu.ru/

YKU3HU U OOJIUTaTHBIC TIApa3HTHI.
[TpakTruueckas pabora «Co3naHue
MOJIETIH BUPYCa»

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

BupycHsle 3a0051eBaHuS YEIOBEKA,

https://resh.edu.ru/;

40 N https://uchi.ru/lp/homeworks;
JKUBOTHBIX, PACTCHUU
https://yandex.ru/.
HanorexHosoruu B OM0OJI0rUM U https://vesh.edu.ru/
41 https://uchi.ru/lp/homeworks;
Meme https://yandex.ru/.
https://resh.edu.ru/;

42 JKUu3HEeHHBIN UK KIETKH https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

43 Marpuunslii cunre3 JJTHK https://uchi.ru/lp/homeworks;
https://yandex.ru/.

Xpomocomsl. JlTaboparopnast padota https://resh.edu.ruf;
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5 https://uchi.ru/lp/homeworks;
MUKpOIIpenaparax» https://yandex.ru/.
https://resh.edu.ru/;

45 Jlenenve KJI€TKU — MHUTO3 https://uchi.ru/lp/homeworks;

https://yandex.ru/.
Perynsius )KU3HEHHOTO ITHKJIA https://resh-.edu.ru/;
46 https://uchi.ru/lp/homeworks;
KJIETOK
https://yandex.ru/.
https://resh.edu.ru/;

47 OpranusM Kaxk eJUHOE LIEJ0e https://uchi.ru/lp/homeworks;
https://yandex.ru/.

48 Txkanu pacrenuii. JlabopaTopHas 0.5 https://resh.edu.ru/;
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pabora «M3ydyeHue TkaHen
pacTeHui»

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

TkaHu )KMBOTHBIX U YEJIOBEKA.

https://resh.edu.ru/;

49 JlaboparopHnas pabota «3ydenue 0.5 https://uchi.ru/Ip/homeworks;
TKaHEN KMBOTHBIX) https://yandex.ru/.

Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota https://resh.edu.ru/;

50 «HaOmoneHre MUTO3a B KJIETKaX 0.5 https://uchi.ru/lp/homeworks;
KOHYMKA KOpEIIKa JIyKa (Ha FOTOBBIX https://yandex.ru/.
MHUKpOIIpenaparax)»

Oprassl. CHCTEMBI OPTraHOB. https://resh.edu.ru/;

51 JlaboparopHas pabota «3yuenue 0.5 https://uchi.ru/lp/homeworks;
OpPraHoOB IIBETKOBOI'O PACTEHUS https://yandex.ru/.

https://resh.edu.ru/;

52 Ornopa Tena opraHu3MoB https://uchi.ru/lp/nomeworks;
https://yandex.ru/.
https://resh.edu.ru/;

53 JIBU>KeHUE OpraHu3MOB https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

54 IIntanne opraHu3smMoB https://uchi.ru/lp/homeworks;
https://yandex.ru/.

IIuTanue N03BOHOYHBIX JKUBOTHBIX. https://resh.edu.ru/;

55 [TumeBapuTenpHas cucTeMa https://uchi.ru/lp/homeworks;
YyeJIoBeKa https://yandex.ru/.

https://resh.edu.ru/;

56 JlpixaHue opraHu3MoB https://uchi.ru/lp/homeworks:;

https://yandex.rul/.
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I[blxaHI/Ie IIO3BOHOYHBIX JXUBOTHBIX U

https://resh.edu.ru/;

57 https://uchi.ru/lp/homeworks;
Heosera https://yandex.ru/.
https://resh.edu.ru/;

58 TpaHcnopT BEIECTB y OPraHU3MOB https://uchi.ru/Ilp/homeworks;
https://yandex.ru/.

KpoBeHocHast cucrema mo3BOHOYHBIX https://vesh.edu.u’;
59 https://uchi.ru/lp/homeworks;
JKHNBOTHBIX N YCJIOBCKA https://vandex.ru/.
https://resh.edu.ru/;

60 Boigenenue y opranu3smMosn https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

61 3amura y OpraHu3MoOB https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

62 NMMmyHHast cucrema yenoBeka https://uchi.ru/Ip/nomeworks;
https://yandex.ru/.

Pas ApasKHMOCTD H peryIAIIs y https://resh_.edu.ru/ ;
63 OpraHUMOE https://uchi.ru/lp/homeworks:;
https://yandex.ru/.
I'ymopanbHas peryisauus u https://resh.edu.ru/;
64 SHIOKPUHHAS CUCTEMA KUBOTHBIX U https://uchi.ru/lp/homeworks;
YyeioBeKa https://yandex.ru/.
https://resh.edu.ru/;

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB https://uchi.ru/lp/nomeworks;
https://yandex.ru/.

66 [TomoBoe pazMHOKEHUE https://resh.edu.ru/;
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https://uchi.ru/lp/homeworks;

https://yandex.ru/.

https://resh.edu.ru/;

67 Meiio3 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
["ameTorenes. OGpa3zoBanue u
pa3BUTHE MOJIOBBIX KJIETOK. https://resh.edu.ru/;

68 JlaboparopHnas pabota «3ydenue 0.5 https://uchi.ru/Ip/homeworks;
CTPOEHUS MOJIOBBIX KJIETOK Ha https://yandex.ru/.

TOTOBBIX MUKpPOIIpETapaTax»
UuauBKiyanbHOE Pa3BUTHE https://resh_.edu.ru/;

69 https://uchi.ru/lp/homeworks;
OpPTaHU3MOB — OHTOTCHE3

https://yandex.ru/.
. https://resh.edu.ru/;

70 3aKajica OpraHoB  TKaHeH 13 https://uchi.ru/lp/homeworks;
3apO/IBIIIEBHIX TUCTKOB httos://vandex.ru.
PocT u pa3BuTHE KUBOTHBIX.

Ha6opaIT)opHaﬂ pabota «BrisiBieHHE https://resh_.edu.ru/;

71 . 0.5 https://uchi.ru/lp/homeworks;
MIPU3HAKOB CXOJCTBA 3apOIbIIIeH httos://vandex.ru.
MTO3BOHOYHBIX KUBOTHBIX)

PaszmHokeHne 1 pa3BUTHE PACTCHUIA.
JlaGopaTopHast p§60Ta «CTI}))O€HI/IG https://resh_.edu.ru/;

72 0.5 https://uchi.ru/lp/homeworks;
OpraHoB vpa3MHO)KeHI/I$I BBICIIIMX httos://vandex.ru.
pacTeHui»

VicTopusi CTAHOBJICHHS H PAa3BUTHS https://resh_.edu.ru/;

73 FeHETHKY KaK HAYKH https://uchi.ru/lp/homeworks;

https://yandex.ru/.

74 OCHOBHBIC ITIOHITUS U CUMBOJIbI 0.5 https://resh.edu.ru/;
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reHetuku. Jlaboparopuas pabota
«/Ipo3oduna kak 00BEKT
TCHETUYECKUX UCCIICTOBAHMIT

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

3aKOHOMEPHOCTH HACJIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas paborta

https://resh.edu.ru/;

75 "Misyderie pesyTsTaTon 0.5 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"
https://resh.edu.ru/;

76 HHTOHOqueCKHe OCHOBBE https://uchi.ru/Ip/homeworks;
MOHOTHOPHUIAHOTO CKPEIIUBAHUS httos://vandex.ru.
AHanusupyrolee CKpeluBaHume. https://resh_.edu.ru/;

77 https://uchi.ru/lp/homeworks;
Henonnoe nomMmuHMpoBanue

https://yandex.ru/.
UTHOPUTHOE CKPEIIMBaHNE.
ﬁpaKTII;‘{:CKaSI pa%;Tla «3yuenue https://resh-.edu.ru/;
78 Pe3yETATOB JUTHGPHIHOTO 0.5 https://uchi.ru/Ip/homeworks;
https://yandex.ru/.
CKpEIIUBAHUS Y IPO30(PUIIBD)
https://resh.edu.ru/;

79 HHTO6H OTHHECKHE OCHOBET https://uchi.ru/lp/homeworks;
TUTHOPHUIHOTO CKPEIUBAHUS httos://vandex.ru.

https://resh.edu.ru/;

80 Cuiennenroe Hacne/10panme https://uchi.ru/lp/homeworks;
MPHIHAKOB https://yandex.ru/.
XpOMOCOMHas Teopus https://resh.edu.ru/;

81 https://uchi.ru/lp/homeworks;

HaCJICACTBCHHOCTHU

https://yandex.ru/.
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https://resh.edu.ru/;

82 I'eneTnka mosa https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

83 T'eHoTHm Kak Len0oCTHAA CUCTEMA https://uchi.ru/lp/homeworks:;
https://yandex.ru/.

I . https://resh.edu.ru/;
CHCTUYCCKHUU KOHTPOJIb PA3BUTUA i
84 N R p https://uchi.ru/lp/homeworks:;
paCTCHI/II/I, JKUBOTHBIX U UCJIIOBCKA
https://yandex.ru/.
T B https://resh.edu.ru/;
3MEHUYMBOCTEH IPU3HAKOB. BHUIBI .
85 p a https://uchi.ru/lp/homeworks;
M3MEHYUBOCTH
https://yandex.ru/.
https://resh.edu.ru/;

86 MonuduxarmonHas U3MEHYHBOCTh https://uchi.ru/lp/homeworks;

https://yandex.ru/.
BapuanuvoHHbIN psia U BapUallMOHHAs
kpusas. JlaboparopHas padora
II:I patop p . https://resh.edu.ru/;
«HccnenoBanne 3aKOHOMEPHOCTEN .
87 a . p 0.5 https://uchi.ru/lp/homeworks;
MOIU(PUKAITHOHHON U3MEHYUBOCTH.
https://yandex.ru/.
[TocTpoeHre BapHallMOHHOTO psiAa U
BAapUALMOHHON KPUBOI»
Cetio ecKast HAME oc https://resh.edu.ru/;
HOTHUIITNYCCKAd NUBSMCHUYNBOCTE.
88 https://uchi.ru/lp/homeworks;
KomOunaruBHast U3MEHUYUBOCTD
https://yandex.ru/.
MyTanmonHass "3AMEHUYUBOCTD.
Hy: . ecxas baGora «Mvyta https://resh.edu.ru/;
KTHUYCCKas Ta « Hnn .
89 p p yramny 0.5 https://uchi.ru/lp/homeworks;

Jpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

https://yandex.rul/.
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3aKOHOMEPHOCTH MYTAIl[MOHHOTO

https://resh.edu.ru/;

90 mpoiiecca. DMUTeHETHKA 1 https://uchi.ru/lp/homeworks;
SMUT€HOMUKA https://yandex.ru/.
I'eneruka yenoseka. IIpakTuueckas https://resh.edu.ru/;

91 pabota «CocTaBiieHHE U aHATIN3 0.5 https://uchi.ru/Ip/homeworks;
POIAOCIOBHON» https://yandex.ru/.

https://resh.edu.ru/;

92 MeTtoapl METUIIUHCKON T€HETUKHI https://uchi.ru/lp/homeworks;

https://yandex.ru/.
3HaueHUe MEIUIIMHCKON TeHETUKU B httos://resh.edu.ru/

93 HPCAOTBPATICHI 1 HequIﬁH https://uchi.ru/lp/homeworks;
TeHETUYECKUX 3a00IeBaHMi

https://yandex.ru/.
yeJioBeKa
OCHOBHBIE TIOHATHS CEJNEKIUU.
Jla6oparopHas pabota «3yueHue https://resh_.edu.ru/;

94 N 0.5 https://uchi.ru/lp/homeworks;
COPTOB KYJIbTYPHBIX PACTEHUU U httos://vandex.ru.

MOPOJ IOMAITHUX KUBOTHBIX)
MeTo1bI CeeKIIMOHHON pabOTHI. https://resh.edu.ru/;

95 JlaGopatopHas pabora «3yueHue 0.5 https://uchi.ru/lp/nomeworks;
METOJIOB CEJIEKLUH PACTCHUN» https://yandex.ru/.
JlocTrXKEeHHS CEeNEeKIIMU PaCTEHU 1 https://resh.edu.ru/;

96 *KUBOTHBIX. [IpakTHueckas padbora https://uchi.ru/Ip/homeworks;
«IIpuBuBKa pacTeHUI» https://yandex.ru/.
CoxpaHeHue, U3y4yeHue u https://resh.edu.ru/;

97 WCTIOJIb30BAaHUE T€HETUYECKHUX https://uchi.ru/lp/homeworks;
pecypcoB https://yandex.ru/.

98 buorexHonorus Kak Hayka U OTpacib 05 https://resh.edu.ru/;

npousBocTBa. [IpakTuyeckas padora

https://uchi.ru/lp/homeworks;
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«M3yuenue 0ObEKTOB https://yandex.ru/.
OHOTEXHOJIOTHI)
OCHOBHBIE HAIPaBJICHUS https://resh_.edu.ru/;
99 . 1 https://uchi.ru/lp/homeworks:;
CUHTETHYCCKOM OMOJIOTHH
https://yandex.ru/.
https://resh.edu.ru/;

100 XpOMOCOMHasI ¥ T€HHAsE HH)KCHEPUS 1 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

101 Menunuacke OMOTEXHOJIOTUA 1 https://uchi.ru/lp/homeworks;
https://yandex.ru/.

PesepsHblii ypok. [ToBTopenue, https://resh_.edu.ru/;
102 . 1 https://uchi.ru/lp/homeworks;
0000111eHHEe, CUCTEMATH3AIl 3HAHUH
https://yandex.ru/.
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru/;
1 OposmononHas Teopust Y. lapuna 1 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
I https://resh.edu.ru/;
BIDKYIIIME CUIIBI DBOJIIOIIMN BUIOB .
2 q }/;Im H a 1 https://uchi.ru/lp/homeworks;
o Y. Jlapsun
PBHIY https://yandex.ru/.
bopn0a 3a cymiecTBoBaHue, https://resh.edu.ruf/;
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 https://uchi.ru/Ilp/homeworks;
oT6op https://yandex.ru/.
Do OBAHIE CHETETICCKO https://resh.edu.ru/;
MHUPOBAHNU HNHTCTUUYCCKOU
4 eop I; N 1 https://uchi.ru/lp/homeworks;
T N 3BOJI 15041
P . https://yandex.ru/.
5 https://resh.edu.ru/;
TaIbl BOJIIOIIMOHHOIO IIpollecca: .
5 OBBOITIO H . of : o 1 https://uchi.ru/lp/homeworks;
MUK BOJI Wi 1 MaK BOJI nus
P t P t https://yandex.ru/.
1 https://resh.edu.ru/;
OIYJIALINSA — DJIEMEHTapHas
6 y p 1 https://uchi.ru/lp/homeworks;
€IMHHUIIA dBOIIOLUN
https://yandex.ru/.
3aK0H reHETHYECKOT0 PABHOBECHS
Tok. X B. Baii 6p https://resh.edu.ru/;
. Xapau, B. BaiinOepra. .
7 P p 1 0.5 https://uchi.ru/lp/homeworks;
Jlaboparopnas pabota «BrisBieHHe
. https://yandex.ru/.
W3MEHUYUBOCTH Yy 0CO0EH 0JTHOTO
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BUIA»

https://resh.edu.ru/;

8 DnemeHTapHbIe (HaKTOPHI IBOIIOLUN https://uchi.ru/Ip/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

9 gﬁiilizzligifsjﬁﬁg(bem https://uchi.ru/lp/homeworks;
https://yandex.ru/.

Murpauuu. U30110uu Domyasuii: https://resh_.edu.ru/;
10 https://uchi.ru/lp/homeworks;
reorpaduyeckas, OnoJIorundecKas
https://yandex.ru/.
EcTecTBeHHBIH 0TOOP — https://resh_.edu.ru/;

11 HaTpaBAIOMI haKTOP SBOMIOLHII https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

12 [TonoBoit oT60p https://uchi.ru/Ip/homeworks;
https://yandex.ru/.

[Ipucnoco0aeHHOCTh OPraHU3MOB
KakK pe3yJIbTaT MUKPOIBOIIOLIHAH. https://resh.edu.ruf;
13 JlabopaTopnas pabora «/3yueHue 0.5 https://uchi.ru/Ip/homeworks;
apoMop$030B U UANOAIATITALIUN Y https://yandex.ru/.
paCTeHI/II\/’I 1 ) KUBOTHBIX)»
[Tpumeps! npucnocobIeHut y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonoruyeckue, OMOXMMHUECKUE, https://resh.edu.ru/;
14 noBesieHueckue. JlabopatopHas 0.5 https://uchi.ru/Ip/homeworks;

pabora «IIpucnocobneHus
OpPTaHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco000Pa3HOCThY

https://yandex.rul/.
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Bup, ero kpurepuu u CTpykTypa.
JlaboparopHnast pabora «CpaBHEHHE

https://resh.edu.ru/;

15 BILIOB 110 MOP(OIIOTHHECKOMY 0.5 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
KPUTEPHUIO»
https://resh.edu.ru/;
16 Crpykrypa BUJa https://uchi.ru/lp/homeworks;
https://yandex.ru/.
Buoo6pa3oBanue Kak pe3ysbTar https://resh_.edu.ru/;

17 https://uchi.ru/lp/homeworks;
MUKPOIBOIOTHH https://yandex.ru/.

https://resh.edu.ru/;

18 CBal3b MUKPOOBOTIOLIH H https://uchi.ru/lp/homeworks;
SHAACMHOTOTHH https://yandex.ru/.
MakposBosronus. https://resh.edu.ru/;

19 ITaneoHTOJIOrNUECKHE METOEI https://uchi.ru/lp/homeworks;
W3Yy4EHUS IBOJIIOLUU https://yandex.ru/.
Buoreorpaduueckue METOIbI https://resh_.edu.ru/;

20 https://uchi.ru/lp/homeworks;
HSYACHIA IBOTOMHMH https://yandex.ru/.
OMOpHOIOrHYecKHe U https://resh.edu.ru/;

21 CpaBHUTEIbHO-MOp(doIoruueckme https://uchi.ru/lp/homeworks;
METO/Ibl U3YUEHHS IBOTIOLINHI https://yandex.ru/.
MonekyIapHO-TeHETUYECKHUE, https://resh.edu.ru/;

22 OHMOXMMUYECKHE U MaTEMaTHUYECKHUE https://uchi.ru/lp/homeworks;
METO/Ibl U3YyUEHHS IBOTIOLINHI https://yandex.ru/.

https://resh.edu.ru/;

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH https://uchi.ru/lp/homeworks:;

https://yandex.rul/.
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AnantuBHas paguaus.

https://resh.edu.ru/;

24 HepaBHOMepHOCTH TEMIIOB 1 https://uchi.ru/lp/homeworks;
SBOIIOIAHU https://yandex.ru/.
HayuHble THmoTe3bl IPOUCX 0K ICHHSI https://resh_.edu.ru/;
25 0.5 https://uchi.ru/lp/homeworks;
JKM3HU Ha 3emiie
https://yandex.ru/.
https://resh.edu.ru/;

26 i%ily;:;zn;;f;;amemﬂ © https://uchi.ru/lp/homeworks;

https://yandex.ru/.
. https://resh.edu.ru/;
97 OCHOBHBIE 3TaIbl HEOPTraHUYECKON httos://uchi.ru/lo/homewarks:
IBOTOHHH https://yandex.ru/.
https://resh.edu.ru/;

28 ['mnotessl 3apoXkKACHUS KUZHU https://uchi.ru/lp/homeworks;

https://yandex.ru/.
WcTopus 3emau u MeToIbI €€ https://resh.edu.ru/:
29 usysenis. Jlabopatopuas pagora 0.5 https://uchi.ru/Ip/homeworks;
«3yueHne u onmrcaHue NCKOMAaeMBbIX
https://yandex.ru/.
OCTaTKOB JAPEBHUX OPTaHU3MOBY»
HauanbHele Tarsl opraHndeckon https://resh_.edu.ru/;

30 S BOTIOLHH https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

31 DBOMIONUS DYKapUOT https://uchi.ru/Ip/homeworks;
https://yandex.ru/.

OCHOBHBIE ATAIIbI YBOJIIOUHT https://resh.edu.ru/;
32 pactutensHOro mupa. [IpakTuueckas 0.5 https://uchi.ru/lp/homeworks;

pabota «3ydenne ocoOeHHOCTEH

https://yandex.rul/.
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CTPOEHUS PACTCHUI Pa3HbIX
OTJIETIOBY

OCHOBHBIC 3TAIIBI 9BOJJIOINH

https://resh.edu.ru/;

33 https://uchi.ru/lp/homeworks;
JKUBOTHOI'O MHpa
https://yandex.ru/.
S )
HBOH}OHM KHBOT; X T https://resh.edu.ru/;
akTHyeckas padora «/3yuenue
34 p . p i 0.5 https://uchi.ru/lp/homeworks;
0COOEHHOCTEH CTPOCHUS
https://yandex.ru/.
IIO3BOHOYHLIX JKUBOTHBIX)»
p 3 https://resh.edu.ru/;
a3BUTHE XU3HU Ha 3eMIIe 110 3paM U .
35 p https://uchi.ru/lp/homeworks;
nepuoaaM
pHOA https://yandex.ru/.
M https://resh.edu.ru/;
aCCOBBIE BLIMUPAHUST — )
36 p https://uchi.ru/lp/homeworks;
9KOJIOTUYECKHE KPU3UCHI MPOIIIOTO
https://yandex.ru/.
CoBbente S KOTOrIeCKIL https://resh.edu.ru/;
BPCMCHHBLIN SKOJIOTHUYCCKHUHN ;
37 p https://uchi.ru/lp/homeworks;
KpHU3HC, €ro 0COOEHHOCTH
https://yandex.ru/.
CoBbeMeHHAs CHCTeMa https://resh.edu.ru/;
BPCMCHHAA CUCTCM
38 p https://uchi.ru/lp/homeworks:;
OpPraHUYECKOTO MPOIIIOTO
https://yandex.ru/.
0 https://resh.edu.ru/;
CHOBHBIE CUCTEMATUUECKUE
39 0.5 https://uchi.ru/lp/homeworks;
T IIbI OPTraHNU3MOB
Pyl p https://yandex.ru/.
https://resh.edu.ru/;
40 AHTpPOIIONOTrHsI — HayKa O 4EJIOBEKE https://uchi.ru/lp/nomeworks;
https://yandex.ru/.
41 Pa3Butue npeacrasnenuii o https://resh.edu.ru/;



https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/
https://uchi.ru/lp/homeworks
https://yandex.ru/
https://resh.edu.ru/

MMPOUCXOKIACHUHN YCIIOBCKA

https://uchi.ru/lp/homeworks;

https://yandex.ru/.

MecTo uesioBeKa B CUCTEME
opraHmyeckoro mupa. JlabopatopHas

https://resh.edu.ru/;

42 pabota «M3yuenue ocobOeHHOCTEH 0.5 https://uchi.ru/Ip/homeworks;
CTPOCHMS CKEJIETa YEIOBEKA, https://yandex.ru/.
CBSI3aHHBIX C MPAMOXOKICHUEM

https://resh.edu.ru/;

43 JIBHOKyIIME CHIIBI aHTPOIIOT€HE3a https://uchi.ru/lp/homeworks;

https://yandex.ru/.
CooTtHo11eHre OHOIOTHYECKUX U https://resh.edu.ru/;

44 COIIMATBHBIX (haKTOPOB B https://uchi.ru/lp/homeworks;
AHTPONIOTCHE3E https://yandex.ru/.

https://resh.edu.ru/;

45 OCHOBHBIE CTaIUM AHTPONIOTEHE3A https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

46 ITaneorenerrka 1 najJieoreHOMHUKA https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa https://uchi.ru/Ip/homeworks;
https://yandex.ru/.

UYenoseueckue pacskl. [Ipaktudeckas https://resh.edu.ru/;

48 pabota «/3y4eHHE IKOJIOTHUSCKUX 0.5 https://uchi.ru/Ip/homeworks;
aJlanTalyil 4eJI0BEeKay https://yandex.ru/.
MeXIUCIUTUTHHAPHBIE METO/IbI https://resh-.edu.ru/;

49 https://uchi.ru/lp/homeworks:;

AHTPOIIOJIOTUU

https://yandex.rul/.
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https://resh.edu.ru/;

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH https://uchi.ru/lp/homeworks;
https://yandex.ru/.
Mertoapb! sxkonoruu. Jlabopatopnas https://resh.edu.ru/;
ol pabota «/3y4ueHne MeTo10B 0.5 https://uchi.ru/lp/homeworks;
3KOJIOTUYECKUX HCCIIEIOBAHUI) https://yandex.ru/.
. https://resh.edu.ru/;
52 SHAHEHIE JKOMOTHHCCKIIX SHAMHH https://uchi.ru/Ip/nomeworks;
JupHeoBeia https://yandex.ru/.
https://resh.edu.ru/;
53 Dkosorudeckue GpakTopsl https://uchi.ru/lp/homeworks;
https://yandex.ru/.
Abuornyeckue pakropbl. CBET Kak
9KOJIOTUYECKUH (PaKTop. https://resh.edu.ru/;
54 JlaGopatopHnas pabota «BeisiBieHue 0.5 https://uchi.ru/Ip/homeworks;
MPUCTIOCOOTIEHUH OPTaHU3MOB K https://yandex.ru/.
BIIUSTHUIO CBETa»
AbuoTtnueckue HhakTopsl.
TemmepaTypa Kak SKOJIOTHUECKUN https://resh.edu.ru/:
55 Gaxrop. Jlaboparopuaz pa60T? 0.5 https://uchi.ru/lp/homeworks;
«BrisBreHUE TPUCTIOCOOICHU
https://yandex.ru/.
OpPTaHU3MOB K BIUSHUIO
TEMIIEPATypPhI»
Abunortnueckue GpakTopbl.
BnaxHOCTB Kak 9KOJIOTHYECKUN https://resh.edu.ru/:
56 Gaxrop. Jlaboparopnas padota 0.5 https://uchi.ru/lp/homeworks;

«AHATOMHYECKHE OCOOECHHOCTH
pacTeHUi U3 pa3HbIX MECT
oOUTaHMS

https://yandex.ru/.
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https://resh.edu.ru/;

57 Cpensl 00uTaHUsI OpraHU3MOB https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

58 buonornueckue purmbl https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

59 XKuznennsie GopMbI OpraHN3MOB https://uchi.ru/Ip/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

60 buotnueckue GpakTopsl https://uchi.ru/lp/homeworks;
https://yandex.ru/.

3HaquHev6HOTP£quKHX https://resh.edu.ru/;

61 BIAUMONCHCTBIH U1 https://uchi.ru/lp/homeworks;
CYIIECTBOBAHMSI OPTaHU3MOB B Cpelie httos://vandex.ru.
oOuTaHus
DKOJIOTHYECKHE XapaKTEePUCTUKU https://resh_.edu.ru/;

62 https://uchi.ru/lp/homeworks;
HOTyIARHH https://yandex.ru/.
OcHOBHBIE MOKA3aTeNN NOMYJISALINN: https://resh.edu.ru/;

63 YHUCJIEHHOCTD, IIJIOTHOCTb, https://uchi.ru/lp/homeworks;
BO3pacTHas U MOJIOBASI CTPYKTypa https://yandex.ru/.
OcHOBHbBIE TOKA3aTENN MOMYJISALNN: https://resh.edu.ru/;

64 POXKIAEMOCTD, MPUPOCT, TEMIT POCTA, https://uchi.ru/lp/homeworks;
CMEpPTHOCTb, MUTPALIUU https://yandex.ru/.
DKoJIorHyYecKas CTPyKTypa https://resh-.edu.ru/;

65 https://uchi.ru/lp/homeworks:;

MomyJjdanuun

https://yandex.rul/.
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JIuHaMuKa NonyJsuu 1 e€

https://resh.edu.ru/;

66 pery A https://uchi.ru/lp/homeworks;

https://yandex.ru/.
KpuBble pocTa 4MCIEHHOCTH https://resh-.edu.ru/;

67 Homys, KpHBbie BHDKHBAHIA https://uchi.ru/lp/homeworks;

https://yandex.ru/.
DKOoJIOornuecKas HUIlla BU/A.
JaGopatopias pabota https://resh_.edu.ru/ ;

68 . 0.5 https://uchi.ru/lp/homeworks;
«[IpucnocobneHus: CeMsIH paCTCHHIMA

https://yandex.ru/.
K pacceieHuIo»
https://resh.edu.ru/;

69 Bun xak cucrema nomynsiuii https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

70 3aKOHOM?pHOCTH TOBCACHHA H https://uchi.ru/lp/homeworks;
MUTPARHH JHBOTHEX https://yandex.ru/.
Co00111€CTBO OPraHU3MOB — https://resh_.edu.ru/;

71 GHOLEHO3 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
https://resh.edu.ru/;

72 DKocucTema Kak OTKpbITasi cucTeMa https://uchi.ru/lp/homeworks;
https://yandex.ru/.

KpyroBopoT BeIecTB 1 MOTOK https://resh-.edu.ru/;

73 https://uchi.ru/lp/homeworks;

SHEPTUU B IKOCHCTEME
https://yandex.ru/.
https://resh.edu.ru/;

74 OCHOBHBIE ITOKA3aTEIU DKOCUCTEMEL https://uchi.ru/lp/homeworks;

https://yandex.rul/.
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https://resh.edu.ru/;

75 DKOJIOTHYECKUE TTUPAMUJIBI https://uchi.ru/lp/homeworks;
https://yandex.ru/.
H3menenus cooO1ecTs — https://resh_.edu.ru/ :
76 — https://uchi.ru/lp/homeworks;
https://yandex.ru/.
[IpupoaHbie 3KOCUCTEMBI. https://resh.edu.ru/;

77 DKOCUCTEMBI 03€p U PEK. https://uchi.ru/lp/homeworks;
DKOCHUCTEMBI MOPEIl 1 OKEaHOB https://yandex.ru/.
[IpupoaHbie 3KOCUCTEMBI. https://resh.edu.ru/;

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH, https://uchi.ru/lp/homeworks;
IIYCTBIHb https://yandex.ru/.

https://resh.edu.ru/;

79 AHTPONIOT€HHBIE 3KOCUCTEMBI https://uchi.ru/lp/homeworks;

https://yandex.ru/.
Ypboskocucremsl. [IpakTudeckas https://resh.edu.ru/;

80 pabota «/3ydeHHe U OTIHCAHNE 0.5 https://uchi.ru/Ip/homeworks;
ypOOIKOCHUCTEMBI» https://yandex.ru/.
3aKOHOMEPHOCTH (POPMUPOBAHUS https://resh.edu.ru/;

81 OCHOBHBLIX B3aNMOJICHCTBHH https://uchi.ru/lp/homeworks;
OpPraHu3MOB B DKOCHCTEMAX https://yandex.ru/.
MexaHu3Mbl BO3ECHCTBUA
3arpsAA3HEHUH Pa3HBIX TUIIOB Ha https://resh.edu.ru/;

82 CyOOpraHMU3MEHHOM, https://uchi.ru/Ip/homeworks;
OpraHU3MEHHOM, TOMYJISIITUOHHOM U https://yandex.ru/.
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmierutanerapHas https://resh.edu.ru/;

00o0J104Ka 3emMiin

https://uchi.ru/lp/homeworks;
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https://yandex.rul/.

VYuenne B. U. Bepnaackoro o

https://resh.edu.ru/;

84 Suochepe https://uchi.ru/lp/homeworks;
https://yandex.ru/.
3aKOHOMEPHOCTH CYIIECTBOBAHUS https://resh.edu.ru/;
85 Guocdeps! https://uchi.ru/lp/homeworks;
https://yandex.ru/.
KpyroBopoTH! BEIECTS 1 https://resh.edu.ru/ :
86 https://uchi.ru/lp/homeworks;
OMOT€OXUMHYECCKHUE [TUKIIBI
https://yandex.ru/.
30HanbHOCTH OHoC(hepsl. OCHOBHBIE https://resh_.edu.ru/;
87 https://uchi.ru/lp/homeworks;
OMOMBI CyIIN
https://yandex.ru/.
https://resh.edu.ru/;
88 Y cTOWYUBOCTH OHOCHEpHhI https://uchi.ru/Ip/homeworks;
https://yandex.ru/.
DKOJOrMYECKHUE KPUZUCHI U UX https:/resh.edu.ru;
89 https://uchi.ru/lp/homeworks;
TIPHHHHBL https://yandex.ru/.
https://resh.edu.ru/;
90 BoszeiicTBue uenoBeka Ha Guochepy https://uchi.ru/Ip/homeworks;
https://yandex.ru/.
AHTPOIIOTEHHOE BO3/IEHCTBHE HA https://vesh.edu.iu/,
91 . . https://uchi.ru/lp/homeworks;
PaCTHTENBHBIN U )KUBOTHBIA MUD
https://yandex.ru/.
https://resh.edu.ru/;
92 Oxpana mpupo bl https://uchi.ru/lp/homeworks;

https://yandex.ru/.
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OcCHOBHBIE IPUHIUIIBI YCTOHYUBOIO

https://resh.edu.ru/;

93 PA3BHTIA HETOBEUCCTRA H IPHPOHI https://uchi.ru/lp/homeworks;
https://yandex.ru/.
Panponansroe https://resh.edu.ru/;
94 TPHPOAOTIOILIOBARMIE H COXPANCHIE https://uchi.ru/lp/homeworks;
OMOJIOTHYECKOTO pa3HO00pa3us
https://yandex.ru/.
3emim
OBoGIIeHE 110 TeMme https://resh_.edu.ru/ ;
95 MUKPOIBOIIOLIA H 68 PesyBTaTED https://uchi.ru/lp/homeworks;
https://yandex.ru/.
OBoGIIeHIE 110 TeMe https://resh.edu.ru/ :
96 (MAKPOOBOIOIIA 1 €& Pe3yIBTATED https://uchi.ru/lp/homeworks;
https://yandex.ru/.
O00011IeHIE IO TEME https://resh.edu.ru/;

97 «IIpoucxoxkIeHHE U pa3BUTUE KU3HU https://uchi.ru/lp/homeworks;
Ha 3emie» https://yandex.ru/.
O06001I1eHME 10 TEME https://resh.edu.ru/;

98 «IIpoucxoxaeHue 4eioBeKa — https://uchi.ru/lp/homeworks;
AHTPOIIOI€HE3)» https://yandex.ru/.
0O000m1eHue 110 TeMe «DKOIOTUI — https://resh.edu.ru/;

99 HayKa O B3aMMOOTHOIIICHHSX https://uchi.ru/Ip/homeworks;
OpraHu3MOBY https://yandex.ru/.

0606 0 https://resh.edu.ru/;
100 cpe?IaH;ZI;iZ;;ﬂieMe («IpratusMb 1 https://uchi.ru/lp/homeworks;
https://yandex.ru/.
O060061eHne 10 TeMe «IKOJIOTHUS https//resh.edu.ru/,
101 https://uchi.ru/lp/homeworks;

BUJOB U NONYJIALUID)

https://yandex.rul/.
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; moj
penakmueii [Taceunnka B.B., AkiimonepHoe obmiectBo «M3naarenscTBo «IIpocBerienne»

* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; mosu
penakmueii [Taceunnka B.B., AkimonepHoe o6miectBo «M3narensctBo «IIpocBemieHnes
buonorus. buonornueckue cuctemsl U nporecchl . 11 kiacc: yueOH. A yyanmxcs
o011eo0pa3oBaTebHBIX Opranu3anuii. bazosslit u yriyonennsiii yposau/ A. B. Tepemos, P. A.
ITerpocoBa.-M.:MU3narensctBo BJIAJIOC, 2019.-223 c.: .
buonorus. buonorudeckue cuctemsl U mporiecchl . 10 kimacc: ydeOH. A ydanmxcs
001eoOpazoBaTeNbHBIX opranu3anuidi. bazoBelil u yriyonennsiii ypoBau/ A. B. Tepemos, P. A.
[TerpocoBa.-M.:U3natensctBo BJIAJIOC, 2019.-223 c.: uin.

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

buonorus. )KuotHsie : y4ueb. ais yua!cs 7 k1. o0meodpaszosar. yueO.

3apenenuit / A.. Hukumos, . X. IllapoBa. — M. : 'ymanurap. usg.

uentp BJIAZIOC, 2012. — 255 c. : un.

EI'D no 6uonoruu. [IpakTudeckast moaroroBka. — 4-e 3., nepepad. u Jom. —

CII6.: BXB-Ilerepoypr, 2017. — 608 c.: un

Bonbioit arnac anaromun yenoBeka / miep. ¢ auri. lO. B. bykanoBoit. — Mocksa: AcTpens,
Knaness, 2013. — 192 ¢

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. Yau.py https://uchi.ru

2. Poccuiickas snexTponHas mmkosa https://resh.edu.ru

3. Poccuiickuii oOpa3zoBatenbHbIil moptan http://www.school.edu.ru

4. TTopran «Poccuiickoe obpazosanue http://www.edu.ru






