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NMOACHUTEJIBHAS 3AITUCKA

IIporpamma no yuebHOMYy mpenmetry "buonorus" (manee - OWOJIOTHs) HA YPOBHE CpeIHEro OOIIero
oOpazoBanus pa3padoraHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pa3oBaHUU B
Poccuiickoit @enepanuny, PI'OC COO, Konuennuu mnpenogaBaHus yueOHoro mpeaMmera «buosorus» u
OCHOBHBIX MOJIOKEHHH (penepanbHol pabodeii mporpaMMbl BOCITUTAHUS.

VYueOHnslif npenMeT «buonorus» yriayonéHHoro ypoBHs nsydeHus (10—11 kmaccel) sBisieTcsl OJHUM
W3 KOMIIOHEHTOB IIpenMeTHOH oOmacTu «EcTecTBeHHO-HAay4dHBIE MpeaMeTsDy. COrjlacHO IOJIOKEHUSIM
PI'OC COO npodunsHbIe yUeOHBIE MPEAMETHI, U3ydaeMble Ha YIITyOIEHHOM ypOBHE, SIBISIOTCS CLIOCOOOM
muddepeHHau  O0yYeHHs] HAa YpPOBHE CpeIHEero ooOmero oOpa3oBaHUsS W TNPHU3BAaHBI 00CCIICYUTH
MIPEEMCTBEHHOCTh MEXIy OCHOBHBIM OOIIMM, CPEAHUM OOIIHMM, CPEIHHUM MPO(PECCHOHATBEHBIM U BEICIIUM
oOpazoBanueM. B TO ke BpeMs KaXKOBI W3 ITHX yUYCOHBIX IMPEAMETOB AOJDKEH OBITH OPUEHTHPOBAH Ha
MIPUOPUTETHOE pEIIeHHEe O0pa3oBaTEIbHBIX, BOCIHUTATEIBHBEIX M PA3BUBAIOMIMX 3a4ad, CBS3aHHBIX C
npodopueHTanHedl OOYJAIOIUXCA W CTHUMYJIHPOBAHHEM HWHTEpeca K KOHKPETHOW oO0JacTH HaydHOTO
3HAHMUS, CBSI3aHHOTO ¢ OMOJIOTHEl, MEAUIIMHON, YKOJIOTHEH, TICHXOJIOTHEH, CITOPTOM MJIN BOCHHBIM JEIOM.

[Iporpamma no ygeOHOMy mipeamety "buonorus" na€r mpeicTtaBieHue O LENW U 3ajadax HU3y4eHHUs
yueOHOro mpenmera «buomorus» Ha yriayOI€HHOM ypOBHE, OompeneiseT o0s3aTenbHOe (MHBapUaHTHOE)
MpeMETHOE COJEp’KaHUE, €ro CTPYKTypUPOBAaHME MO pas3feiaM U TeMaM, paclpeesIieHHE IO Kiaccawm,
PEKOMEHIYET IIOCIeIOBATEIFHOCTh HW3YYCHHUsT Yyd4eOHOro wmarepuaia ¢ Y48TOM MEXKIIPEIMETHBIX H
BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTHKH Y4eOHOro IpoIiecca, BO3PACTHBIX OCOOeHHOCTeH oOyuaromuxcs. B
mporpaMMe IO OHOJIOTHHM pPEaM30BaH IPUHIUIT MPEEMCTBEHHOCTH C W3yYCHHUEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3zoBaHusi, Oaromapsi YeMy NPOCMATPHUBAETCSl HAIPABICHHOCTh Ha IOCIEAYIOIIEe
pa3BuTHE OHMOJIOTMYECKHX 3HAaHWI, OpPHEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYyYHOIO
MHPOBO33PEHUS, IKOJIOTHUECKOTO MBIIUICHUS, MPEACTaBICHHUI O 3I0POBOM OOpase KMU3HHU, Ha BOCIIUTAHHUE
OEpe’XKHOr0 OTHOIICHHSI K OKpY’Karollleil MpupoaHoi cpene. B mporpamMme mo GHOJIOTMH TakKe MOKa3aHBI
BO3MOXHOCTH ydeOHOTOo Tipeamera «buonorus» B peanmzanuu tpedboBannii ®I'OC COO K ruraHupyeMbIM
JIMYHOCTHBIM, METAlpEeIMETHBIM M INPEIMETHBIM pe3yibTaramM OOydeHHUs U B (OPMHUPOBAHHUU OCHOBHBIX
BUIOB YUICOHO-TIO3HABATEIIHFHON NEATEIIFHOCTH O0yJalomMXCcs IO OCBOCHHIO COJIEPKaHUS OHOJIOTHIECKOTO
00pa3oBaHUs Ha YPOBHE CpeHEro oOIIero oopa3oBaHUs.

VYueOHblii mipenMmer «buosiorus» Ha ypoOBHE CpeIHEro oOIero oOpa3oBaHHS — 3aBepliacT
Ouosiorndyeckoe oOpa3oBaHHWE B IIKOJIE M OPHUEHTUPOBAH Ha pacIIMpeHHe W yriIyOlieHWe 3HaHui
00ydJaromuxcss O JKABOH NPHUPONE, OCHOBaX MOJICKYJSIPHOW W KIETOYHOW OWOIOTHH, SMOPHUOIOTHH H
OMONIOTHH Pa3BUTHUSA, TCHETHUKH, CEJIEKIINN, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YICHUS U YKOJIOTHH.

H3yuenne ydaebHOro npenmera «buonorusy Ha yriryOJIeHHOM YpOBHE OPUSHTHPOBAHO HA MOATOTOBKY
00ydJaromuxcsi K MOCIEAYIOMEMY MHOJIYYEHHIO OHMOJIOTMYECKOTO O00pa3oBaHUsI B By3aX W OpPraHHU3ALHIX
cpeaHero mnpogdeccHoHaNBHOrO  oOpasoBaHusa. (OCHOBY €ro coIep)KaHHsl COCTaBISIET CHCTEMa
OMONOTHYECKNX  3HAHWW, TONYYCHHBIX TIPH  HU3YYCHHH  OOYYAIOMMMHUCS  COOTBETCTBYIOIIMX
CHCTEMAaTUYECKUX Pa3eJI0oB OMOJIOTMU Ha ypPOBHE OCHOBHOTO oOIero oopasosanus, B 10—11 kmaccax 3t
3HAHHS TONYYalOT pa3BUTHE. Tak, pacIIUpeHBl W YIIIyOJICHB OWOJOTHYECKHE 3HAHHS O PACTCHHSIX,
JKMBOTHBIX, Ipu0ax, OakTepusx, OpraHu3Me 4ejIoBeKa, OOIINX 3aKOHOMEPHOCTSX >KH3HHU, JAOMOJHUTEIBHO
BKIIFOYCHBI OHWOJIOTHYECKUE CBEACHUS MPHUKIATHOIO H IOHWCKOBOTO XapakTepa, KOTOPBIE MOXHO
WCIIOJIB30BaTh KaK OPHEHTHPHI JUIA MOcienyuero BeiOopa npodeccnn. Bo3MorkHa Taxke HHTETpalys
OMOJOTHYECKUX 3HAHWUA C COOTBETCTBYIOIIMMU 3HAHUSMH, HOJYYCHHBIMU OOYYAIOIIUMHUCS HPU H3yUCHUH
(puzuku, xumum, reorpaduu U MaTEMaTHKH.

CtpykTypa nporpaMMmsl IIo yuyeOHOMY mpeamery "buomorus" oTpaxaeT CHCTEMHO-YPOBHEBBIM HU
SBOJIFOIIMOHHBIA MOAXOABI K M3yUeHHIO Onoioruu. COrIacHO MM, H3Y4JalOTCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTCpHBIC JIsI KUBBIX CHCTEM pPA3HOroO YPOBHsA OpraHU3alluH, OBOJJIIOLIMHU OPraHU4YCCKOIo MHpa Ha
3emie, COXpaHSHHUsT OHOJIOTMYECKOro pa3sHooOpa3us IuraHeThl. Tak, B 10 Kiacce HM3y4arOTCsS OCHOBBI
MOJICKYJISIPHOM M KIJIETOYHOW OMOIOrn”, SMOpPHUOJIOTHH M OHOJOTHHM Pa3BUTHS, T'C€HETUKH M CEJICKIINH,
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OHMOTEXHOJIOTUH W CHUHTETHUYECKOH OWOJIOTHH, aKTyallU3UPYIOTCS 3HAaHUS OOydaroluxcsl 1o OOTaHHUKe,
300JIOTUY, aHATOMHUH, (DU3HOJOTHU uesioBeka. B 11 kiacce M3ydaroTCsl SBOJIIOIMOHHOE yYCHUE, OCHOBBI
9KOJIOTHH U yYeHHe 0 Ornocdepe.

VYuebnblii mpeamer «buonorus» npu3BaH OOCSCIIEUUTH OCBOCHHE OOYYAIOIIMMUCS OMOJIOTHYECKUX
TEOpUI U 3aKOHOB, WAEU, MPUHIIMIIOB U MPAaBUJI, JIEKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
KapTHHbBI MMHpa, 3HAaHUU O CTpPOCHUHU, MHOFOO6paSI/II/I u OCO6CHHOCT$IX KJICTKH, OpraHu3mMa, IOIYyJAlHNH,
OMOIICHO3a, DSKOCHUCTEMBI, O BBIJAIOIINXCS HAYYHBIX MOCTIDKCHUSX, COBPEMEHHBIX HCCIEIOBAHUSIX B
OWOJIOTHH, TIPUKJIAJIHBIX AacleKTax OWOJIOTUYEeCKUX 3HaHui. JUIs pasBUTHS W TMOJJACpKaHHUs HHTEpeca
0o0ydJaromuxcst K OMOJIOTHH HAPsIAY CO 3HAYUTEIBHBIM 00BEMOM TEOPETUIESCKOT'O MaTepraia B COOSPKAHUH
MIPOTPaMMEI 110 OHOJIOTHN MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS U Pa3BUTHUS TOUM MM MHOM
oOmacTi OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOCKHBIX YUYEHBIX B pCEIICHHE BaKHEHIINX
OMOJIOTHYECKHUX M DKOJIOTHUECKHUX IIPOOIEM.

Lenr wu3ydenuss ydeOHOro mipenmera «buonorus» Ha yriiyOn€HHOM YpOBHE — OBIIAJICHHE
00yJaroImyUMHCs 3HAHUSIMHU O CTPYKTYPHO-(PYHKIIMOHATEHONW OpTraHU3aIliy >KUBBIX CUCTEM Pa3HOTO paHTa u
MpUOOpPETCHUE YMEHHI HCIIOIB30BaTh ATH 3HAaHHS B (OPMHPOBAHWHM HHTEpECa K OINPEICIIEHHON oOJacTh
MpoheCCHOHAIBLHON JIeSITeIbHOCTH, CBS3aHHOW C OWOJIOTHEH, WUIM K BBIOOPY yYSOHOTO 3aBEICHUS s
MPOJIOKEHUST OMOJIOTHYECKOTO 00pa30BaHMUs.

HocTmwxkenne wnenmu wu3ydeHHs ydeOHoro mnpenmera «buomorms» Ha yrioy6iaéHHOM ypoBHE
obecreunBaeTcsl peIeHUeM CIeayIomMX 3a1ad:

OCBOCHHE O0yYAIOMIMMUCS CUCTEMBI OMOJIOTHYECKHUX 3HAHUH: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSIX,
KOHILICTIIIMSX, THIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX M IIpaBUJIaX, COCTABJISIIOIINX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYIO KAapTHHY MHpPa; O CTPOCHUW, MHOT000Opa3sud M OCOOCHHOCTSIX OHMOJOTHYECKUX
cucteM (KJIETKa, OpraHW3M, MOMYJISAIUSA, BHI, OMOTEOoIeHO03, O6mocdepa); O BBIAIOMMNXCS OTKPBITHIX H
COBPEMEHHEBIX UCCIICIOBAHUSX B OMOJIOTHUY;

O3HAKOMJICHHE OOYYarOIIMXCs € METOJaMH TO3HAaHHUS >XWBOW TPHUPOIBI: HCCIEIOBATEIHCKUMHA
METOJaMH OHOJIOTUYECKUX HAayK (MOJIEKYJSIpHOM M KIETOYHOW OMOJOTHH, SMOPHUOJOTHU M OHOJOTHH
pa3BUTHS, TEHETUKH U CEJICKIINH, OMOTEXHOJIOTUHA ¥ CHHTETUYSCKOI OMOJIOTHH, TTaJIEOHTOIOTHH, YKOJIOTHH);
METOJaMHU CaMOCTOSITEIILHOTO TPOBEICHHS OWOJIOTMYECKHX HCCIICIOBAaHHI B JIa0OpATOPUU M B NPUPOJIEC
(HabroieHre, U3MEpPEeHNE, SKCIIEPUMEHT, MOJICTTHPOBAHUE);

OBJIaJIcHHEe OOYYaIOIIUMHUCS YMEHHSIMH: CaMOCTOSTENIFHO HAXOMHUTh, aHAJN3UPOBATH M HCIIOIB30BAThH
OMONOTHYECKYI0 HH(POpMAIIUIO; IIOJIB30BATHCS  OHMOJOTHYECKOH TEPMHHOJNIOTHEH ¥ CHMBOJIHKOW;
YCTaHABINBATh CBS3b MEXKIY Pa3BUTHEM OHOJOTHH M COINHAIBHO-DKOHOMHYECKHMMH W SKOJIOTHYSCKUMH
mpo0IeMaMu YeJIOBEUYEeCTBA; OIICHUBATH IMOCIICICTBUS CBOCH MEATCIFHOCTH IO OTHOIICHHUIO K OKPY>KaIOIICH
MPUPOTHOU cpene, COOCTBEHHOMY 3JOPOBBIO M 3OOPOBBIO OKPYKAIOIIUX JIIOJEH; OOOCHOBHIBATH H
coOmoath Mephl NPO(IIAKTHKA HHOEKIMOHHBIX 3a00JeBaHUl, NpaBUiia IOBEACHHS B MPHUPOJE H
obOecriedeHusT 6€30ITaCHOCTH COOCTBEHHON KU3HEACATEIIFHOCTH B UPE3BBIYAWHBIX CUTYaIlUsSIX TIPUPOTHOTO U
TEXHOTCHHOTI'0 XapaKTepa; XapaKTepU30BaTh COBPEMCHHbBIC HAYYHBIC OTKPHITHS B 00JIaCTH OUOJIOTHH;

pa3BHUTHE Yy O0YYAIOIINXCSI HHTSIUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA
C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMCHHBIMU HWCCJICIOBAaHUSIMUA B OHWOJIOTHUH, PEIIAEMBIMU CHO
mpo0jaeMaMu, METOHOJIOTHEH  OMOJNOTHYECKOTrO  HCCICIOBAHUS, IIPOBEICHHUS  OKCICPUMEHTATBHBIX
WCCIIeJOBaHUH, PEIICHHS OMOJIOTHYECKUX 3a71a4, MOJICITUPOBaHUs OUOJIOTMYECKUX 00BEKTOB U IPOLIECCOB;

BOCIIUTaHHE y OOYYAFOIIUXCS [ICHHOCTHOTO OTHOIICHUS K YKMBOH MPUPOJE B IIEIIOM U K OTJICIBHBIM €
00BEKTaM M SIBIICHUSIM; (POPMHUPOBAHHE SKOJIOTHUECKOW, T€HETHUYECKOW I'PaMOTHOCTH, OOIIEH KyJIbTYphI
MIOBEJICHUS B IIPUPOJIC; MHTETPAIIMU €CTECTBCHHO-HAYYHBIX 3HAHUI;

npuoOpeTreHre  O0yYalomMMHUCS  KOMIIETEHTHOCTH B PAalMOHAIBGHOM  HIPHPOJIONOIB30BAHUHI
(cobOmroneHue mnpaBWII TOBEJICHHMsS B NPHUPOJAE, OXpaHbl BHJIOB, DKOCHUCTEM, Ouochephl), COXpaHEHHH
COOCTBEHHOT'O 3JIOPOBbBS U 3JI0POBbS OKPYKAIOIIUX JIF0JIeH (coOIroieHrst Mep MpOoQHIIaKTUKN 3a00JICBaHUH,
obecrieueHHe OE30MMACHOCTH  KU3HEHAEATCIBHOCTH B  UYPE3BBIYAHHBIX CUTyalMsIX MPHPOIHOTO H
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TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIIOJIb30BaHUsI OMOJOTHYECKUX 3HAHUW M YMEHHH B MOBCEIHECBHOU
JKHU3HU;

CO3JIaHME YCJIOBHH JUIsi OCO3HAHHOTO BBIOOpa OOYYarOIIMMHUCS HMHAUBUIYaIbHOW OOpa3oBaTelbHON
TPAeKTOPUH, CIIOCOOCTBYIOIIEH MOCIeAyroneMy NpodecCHOHAIBHOMY CaMOOTPEIeTIEHHI0, B COOTBETCTBUHI
C MHANBUIYaJbHBIMH UHTEpECAMU U NOTPEOHOCTSIMH PETHOHA.

OO1ee 4nCIiIo YacoB, OTBEACHHBIX HAa U3ydYeHHE OMOJIOTMU HA YIiIyOJIICHHOM YPOBHE CPEIHETO OOIIIEro
oOpazoBanusl, coctaBisier 144 gaca: B 10 kimacce — 72 4gaca (2 gaca B Heaenro), B 11 kiracce — 72 ygaca (2
Jaca B HEJICIIO).

OT060p OpraHU3aIMOHHBIX (POPM, METOJIOB U CPEJCTB OOYUYCHHUS OHOJIOTHH OCYIIESCTBIISIETCS C YIETOM
CIIEMU(UKH €ro CONEp>KaHUS W HAIMpPaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOTO 00pa3oBaHUS B
OpTaHU3AIMAX CPEIHETO MPO(PECCHOHATEHOTO U BBICIIETO 00pa3OBaHUS.

OO0s3aTeIbHBIM yCIOBHEM NPU OOYYCHUN OMOJIOTHH Ha YIIyOJIEHHOM YPOBHE SIBIISISTCSI MPOBEIICHUE
Ma0opaTOPHBIX W TPaKTHYSCKUX pabdor. Taxke ydacTue OOYydJarOImUXCS B BBIMTOJHEHUHM IMPOCKTHBIX H
Y4eOHO-MCCIIEIOBATEILCKUX PA0OT, TEMAaTHKa KOTOPBIX OIPENEINSICTCS YYHUTEJIeM Ha OCHOBE HMMEIOIIMXCSI
MaTepUAIbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MPHUPOJIHBIX yCIOBUM.

COJEPKXAHUE OBYYEHUSA
10 KVIACC

CopaepxaHue NOpPOTrpamMMBbl, BBIJICIICHHOE KYpPCUBOM, HE BXOAUT B IIPOBEPKY TOCYJIapCTBEHHOM
utoropoi arrectanuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpeMeHHast Owoiorusi — KOMIUIGKCHass Hayka. Kparkasgs w#CTOpHsl pa3BUTHA OHOJIOTHH.
Bbuosnoruueckue HAayKU MU H3Yy4YaCMbIC HUMH HpO6HeMI)I. CDyHI[aMeHTaHBHI)Ie, TNpUKIIAAHBIE WU ITOUCKOBBIC
Hay4YHBIE HCCICAOBAaHUS B OMOJIOTHU.

3HadyeHne OWOJOTHH B (HOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA.
IIpodeccun, cpsizanHble ¢ OWonorueil. 3HadYeHHE OHWOIIOTHHA B MPAKTHYCCKOM IEATEIIPHOCTH YEIIOBEKa:
MEJULIMHE, CEJIbCKOM X035IMCTBE, IPOMBILIEHHOCTH, OXpPaHe IPUPOJIBL.

JemMoHcTpanuun

ITopTtpetsr: Apucrorens, Teodpact, K. Jlunueit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'. Mennens,
B. U. Bepuaackuii, U. II. I1aBnos, . U. Meunukos, H. M. BaBunos, H. B. Tumodees-PecoBckuii, Jx.
VYorcon, ®. Kpuxk, /1. K. bemses.

Tabnuupl u cxeMmbl: «CBsI3b OUOJIOTHH C APYTUMH HayKamMm», «CrcTeMa OMOJIOTHUECKUX HAYK».

Tema 2. JKuBble CHCTEMbI U UX U3YYE€HHE

XKusrpie cucreMbl Kak OpeaMeT H3YyUCHUS ouonorun. CBOWMCTBA JKHUBBIX CHCTEM: CIHUHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh W LEJIOCTHOCTb, CJIOXHOCTh M YHOPSJIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3AIIUS, CAMOBOCIIPOU3BEJICHUE, PA3APAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3allii >KUBBIX CHCTEM: MOJEKYJSPHBIM, KJIETOYHBIH, TKaHEBBIH, OpraHW3MEHHBIH,
MOy JISIIIHOHHO-BUIOBOH, 9KOCHUCTEMHBIN (OHOTeOIIeHOTHYECKUI), ounochepHbIi. IIpomeccsi,
MIPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHBIE TMpU3HAKH >XKUBOTO. JKM3HBb Kak (opma CyllecTBOBaHUS
matepun. Hayku, nsyydaroniye »KUBbI€ CUCTEMBI Ha pa3HbIX YPOBHSIX OpraHU3alLlUU.

N3yuenue xuBbpIX cucteM. MeTtonsl 6uonornyeckoit Hayku. HaOmoaeHnue, usmMepeHue, SJKCIepuMEHT,
cucreMaTu3anus, MeTaaHanu3. [loHSTHE O 3aBUCHMONl W HE3aBUCUMOW mnepeMeHHOH. I[lmanmpoBaHme
skcriepuMmenTa. IlocraHoBka u mpoBepka rumore3. HymeBas rtumotesa. Ilonsitue BeIOOpKHM U €€
IocToBepHOCTH. PazOpoc B Omomorndecknx maHHBIX. OIEHKAa TOCTOBEPHOCTH TMOJYYCHHBIX PE3yJIbTaTOB.
ITpuunHbl HCKa)KEHUS PE3yIbTATOB dKcHepruMeHTa. IIoHsATHE CTaTUCTUYECKOIO TECTa.

JemMoHcTpanuu
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Tabnuupl u cxembl: «OCHOBHBIC MPU3HAKHU XKU3HW», «bHuonorndeckue cucreMon»y, « CBOMCTBA KHUBOM
MaTepUun», «YPOBHHU OPTaHU3ALUU KUBOU MPUPOALD, «CTpoeHHE KUBOTHOU KIETKN», « TKaHU JKUBOTHBIXY,
«CucTeMBl OPraHOB YEJIOBEUYECKOI0 OpraHu3May, «bruoreoreHos», «buocdepay, «MeToasl H3yUeHHS KUBOM
MIPUPOIBD.

OGopynoBanue: J1abopaTopHOe OOOpyJAOBaHWUE IS TMPOBEICHUsS HAOIIOJICHUM, W3MEpPEeHUH,
9KCTIEPUMEHTOB.

IIpakTHyeckas padora «lcrnonp3oBaHue pa3InyHbIX METOJOB IIPHU U3YUEHUHU JKUBBIX CUCTEM)).

Tema 3. buojiorusi KJIeTKu

Knerka — cTpykTypHO-QyHKIIMOHATBbHAS €IWHHIA XUBOTO. McTOprs OTKPHITHSA KieTkh. PaGoTer P.
I'yka, A. JleBenryka. Kitetounast teopusi (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHbIC TTOJIOXKCHUS
COBPEMEHHOU KJIETOYHOU TEOPHUU.

MeToabl MOJIEKYJISIPHOM W KJISETOYHOW OWOJIOTHH: MHUKPOCKOMUs, XpoMmatorpadws, 3JeKTpodopes,
METOJ MEYECHBIX aTOMOB, nuddepeHrantbHoe NeHTpudyrupoBanme, KyJIbTHBUPOBAHUE KIIETOK. M3yueHue
@urcuposannvix Kiemox. ODIEKTPOHHAasT MHUKpPOCKOmHs. Koungoxanvnas muxpockonus. Bumanvroe
(npusicusnenHoe) uzyuenue Kiemox.

JdeMoHCcTpauuu

IToptpetsl: P. I'yk, A. JleBenryk, T. IlIsann, M. lllnelinen, P. Bupxos, K. M. bap.

Tabmuubl u cxeMbl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIA MHKPOCKOID», «McTopus pa3BUTHUI
METOJ0OB MUKPOCKOITHI.

OOopydoBaHHE: CBETOBOM  MHKPOCKON, MHKPOIPENApaTbl  PACTHUTENBHBIX, JKUBOTHBIX W
OaKkTepHaIbHBIX KIETOK.

Mpakruueckast padora «l/3ydyeHue METONOB KIETOYHOU Onosioruu (xpomarorpadmusi, anekrpodopes,
nuddepeHnanbaoe eHTpudyruposanue, I[IIP)».

Tema 4. XumMudeckasi OpraHu3anus KJIeTKU

XuMHu4ecKknuid cocTaB KJIEeTKH. Makpo-, MUKpPO- U YJIbTpaMHKpoOdJeMeHThl. Boma m e€ ponp Kak
pacTBOpUTEIsl, peareHTa, yuacTue B CTPYKTYPUPOBAHUHU KIIETKH, TEIUIOPETYIISIIIUN. MUHEepaIbHbIE BEIIECCTBA
KJIETKH, UX OHOJIorHYecKas poib. PoJIb KATHOHOB M aHHOHOB B KIIETKE.

Oprannueckue BellecTBa KIETKH. buosorunuyeckue noiaumepsl. beaku. AMHUHOKHUCIOTHBIM cOCTaB
O0enkoB. CTpYKTypHl OCIKOBOW MOJeEKynbl. [lepBuuHas cTpykTypa Oeika, TEeNTHAHAS CBI3b. BTopuuHas,
TpeTUYHAas, dYeTBEepTHUYHAs CTPYKTyphl. JleHatypamus. CoiictBa OenkoB. Kriaccudukamms OenkoB.
Bronornueckue ¢pyHkmu 6enKkoB. [Ipuonsi.

VrieBospl. MoHOCaXapHuIIbl, JUCaXapuIbl, OJIMTOocaxapyibl U noucaxapuabl. OOIUN IUTaH CTPOCHUS
" (PU3UKO-XHUMHUYIECKUE CBOMCTBA YIIIEBONIOB. bronorudeckne (yHKIIUH YTI€BOIOB.

Jlummunet.  T'mapodunmbHO-THApOdOOHEIE cBolicTBa. Kitaccudwukanus JunmumoB. TpUTITHLIEPUIEL,
dochomunuael, Bocku, crepounsl. buonornueckrne QpyHKIpu unuaoB. OOme CBOWCTBA OMOIOTHYECKUX
MeMOpaH — TeKy4eCThb, CIIOCOOHOCTh K CaMO3aMBIKAHHIO, ITOTYITPOHUILIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Crpoenue HykiaeHHOBBIX KuCHIOT. Hyxneorunsl. Ilpuninun
komruieMenTapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupans. MecToHaxoXXAeHUE U
ouonornueckue ¢pyukunu JHK. Buast PHK. @yakuuun PHK B kiteTke.

Ctpoenune monekyibsl AT®. Makposprudeckue cBsizu B Moiiekyine AT®. buomorndyeckue (QyHKIUHA
AT®. BoccraHoBleHHbIE TIEPSHOCYUKH, UX QYHKIIMHU B KIETKe. [pyeue Hyxaeozuompugpocghamor (HTD).
CekBenupoBanue JJHK. Memoow: ecenomurxu, mpanckpunmomuxu, npomeomuKu.

CrtpykTypHas OuojorHsi: OHOXHMHUYECKHE W OHWO(HU3MYECKHEe HCCICHOBAHUS COCTaBa |
MIPOCTPAHCTBEHHOU CTPYKTYpbl OnomoJekyil. Mooenupoganue cmpykmypol U QyHKYutl OUOMONEKY U UX
Komniaekcos. Komnvromephsiil Ousaiin u opeaHudeckuti Cunmes OUOMONIEKY U UX HENPUPOOHBIX AHALIO208.

JdeMoHcTpanuu

IMoptpetsrt: JI. [Tonunar, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paunknun, ®@. Canrep, C. [Ipy3unep.

Hunarpammel: «PacrnpesenieHue XUMHYECKHX 23JIEMEHTOB B HEXKHBOW TIpupojie», «PacmpeneneHue
XUMHUUYECKUX 3JIEMEHTOB B )KMBOM MPUPOEY.
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Tabmuupl u cxembl: «llepuoguueckas TaOIUIa XUMHYECKHUX 3JIEMEHTOB», «CTPOSCHHE MOJCKYIIbI
BoIbDY, «BemectBa B cocraBe opraHu3MoB», «CTpoeHHE MOJEKYNBI Oenka», «CTPYKTYyphl OEIKOBOI
MOJIEKYJIBD», «CTpOCHHE MOJIEKYJI YTIEBOIOB», «CTpOSCHNE MOJIEKYJI JTUITUI0BY, « HyKIIeNHOBBIE KUCITIOTHI,
«Ctpoenue Mosekyssl ATDy.

OOGopynoBaHHe: XUMHAYECKas OCyJia U 000pyIOBaHHE.

JladopaTopHas padora «OO0HapykeHHe OEJIKOB C TOMOIIIBIO KAYECTBEHHBIX PEaKIIHii».

JlaGopaTopHas paGora «lVccieqoBannue HyKISHHOBBIX KHCJIOT, BBIJIEIEHHBIX U3 KIIETOK Pa3IMIHBIX
OPTaHU3MOB.

Tema 5. CTpoenue u PyHKIUU KIETKHU

Tuner KIETOK: dyKapHOTHYECKas: U MpoKapuoTHdeckas. CTpyKTypHO-(YHKIINOHAJIBHBIE OOpa30BaHUS
KJICTKH.

CTpoeHHe TpOKapHOTHYSCKOM KieTku. KierouHas creHka Oaktepuii m apxeil. OcoOeHHOCTH
CTPOCHHUSI TETEPOTPOPHOW M aBTOTPOPHOH MPOKAPUOTHYSCKUX KIETOK. MeCcTo W poib HPOKapHUOT B
OMoLIEHO3AaX.

Crpoenue © (YHKIHMOHHUPOBAHHE OJYKAPHOTHYECKOW KIETKW. [lna3maTuyeckas MeMmOpaHa
(mnasmanemma). CTpyKkTypa IutazMaTHYecKoil mMeMOpaHBI. TpaHCIOPT BEIISCTB Yepe3 INIa3MaTHYECKYIO
MeMOpaHny: mnaccuBHbIM (muddys3us, obineru€éHHas auddys3usi), akKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcmopT). [lomynpoHnmaeMocTs MeMOpaHbl. PaboTa HaTpUi-KaTUEeBOTO Hacoca. DHIOIUTO3!
NUHOLIUTO3, (aronuTo3. Dk3omuTo3. Kitetounass crenka. CTpykTypa W (QYyHKIMH KIETOYHOW CTEHKHU
pacTeHuii, rpuOoB.

Hurorurazma.  Llutozoms.  Iurtockener.  JBwkeHue  muromiasmbl.  OpraHougbl  KIIETKH.
OnnoMeMOpaHHbIE OpPraHOUIBI KJIETKU: sHjaomnasmarudeckas cetb (DI1C), anmapaTt ['oabaxKu, TU30COMBI,
UX CTpoeHue U (QyHKIUH. B3auMoCBsA3h 0OJTHOMEMOpPaHHBIX OPTraHOUIOB KJeTKH. CTpOeHHUE TPaHyJISIPHOTO
petukynyma. Mexanusm nanpasnenus deaxkog ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['nmaakuii (arpaHyJIsIpHBINA) SHAOIIAa3MaTHUeCKUH peTukylyM. CekpeTopHas (QYHKIUs armapara
Tonbmxu. Mooduguxayus benxkog 6 annapame I onvosxcu. Copmupoexa 6enxos 6 annapame I 0av0xcu.
Tpaucmopt BeriecTB B KiieTke. Bakyonu pactutenbHbIx KieTok. Kinerounsrit cok. Typrop.

IlosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHAPHH, IIACTUIBL. [Ipoucxooicoerue MumoxoHopuil u
naacmuod. Cumbuocenes (K.C. Mepesckosckuu, JI. Mapeyauc). Ctpoenne W (YHKIUA MUTOXOHAPUNA M
miactua. llepBuunHbie, BTOPUYHEBIE U CIOKHBIE IIACTHUABI (POTOCHHTE3UPYIOIINX dYKAPHUOT. XJIOPOILIACTHI,
XPOMOIUIACTEI, JIEHKOILTACTHI BEICIITUX PACTCHHIA.

HememOpannsie opranouasl kieTkun CTpoeHHE W (YHKIUH HEMEMOpPAHHBIX OPraHOMIOB KIICTKH.
Pubocomel.  IIpomesicymounvie guramenmol. MUKpoPUIaMEHTBL. AKmunogvle MUKPOQDUAAMEHNDI.
MpeImeunsle  KIETKH. AKMuUHOGble KOMNOHEHMbl HeMmblueuHblx Kiemok. Mukporpyoouku. KireTrouHbIi
neHTp. CTpoeHUe U NBUKEHHE KIYTHKOB U PeCHUYCK. MUKPOTPYOOUKH IUTOIIa3Mbl. LleHTpuoinb. berxu,
accoyuuposannvle ¢ MUKpoguiamenmamu u mukpompybouxamu. Momopnuvie 6eaxu.

SAnpo. Ob6onouka sapa, XpoOMaTHH, KapUOIUIa3Ma, SIPBIINIKH, UX CTpoeHne U (PpyHKuuu. SnepHbiid
OenkoBeIil MaTpukc. [IpocTpaHCTBEHHOE pPACHONIOKEHHE XPOMOCOM B HMHTep(da3zHOM sinpe. Dyxpomamun u
eemepoxpomamur. benku XpoMmaTWHa — THUCTOHBI. JJuHamuka s0epHol 00010uKu 6 mumose. SoepHuiii
mpancnopm.

Knerounsie BxmodeHus. CpaBHHUTENBbHAs XapaKTEPHUCTHKA KJIETOK JSyKapHoT (pacTUTENBHOM,
’KHBOTHOH, TPHOHOH).

JdeMoHcTpanuu

IToptpetsl: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpOCHHE DYKapUOTHYECKOW KISTKW», «CTpOSHHE >KUBOTHOU KIICTKHY,
«CTpoeHHe pacTUTEIbHON KIeTKn», «CTpoeHHe MUTOXOHAPUNY, «Aapo», « CTpoeHue MpOKapHOTHYECKOU
KJICTKI.

OO6opynoBaHHE: CBETOBOM MHUKPOCKOII, MHUKpPOIpenapaTrbl pPaCTUTEIBbHBIX, J>XHUBOTHBIX KIIETOK,
MUKpOIIpernapaTsl 0aKTepHaTbHBIX KIETOK.
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JlaGopaTopHas pa6ora «/3ydeHue cCTpOeHHUs KIETOK Pa3IUUYHbIX OPraHU3MOBY.

pakTHyeckasn padora «/3ydeHrne CBOMCTB KIIETOYHOW MEMOpPaHEBD».

JlaGopaTtopHas pa6ora «!/ccrnenoBanue 1Ia3mMoin3a 1 JIETUIa3MOJIN3a B PACTUTEIbHBIX KIIETKAX)).

IMpakTuyeckas padora «/3yueHue NBMKEHUS IUTOIJIA3Mbl B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB U NMpPeBpalleHle JHEPTUU B KJIeTKe

AccuMUIISINIAS U TUCCUMUIISIIIUAS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BelecTB: aBTOTPOGHbBIN
A TeTepoTpodHBIA. YdacTHe KHCIOpoAda B OOMEHHBIX IpoIeccax. DHepreTudeckoe oOecriedeHrne KISTKU:
npeBpamenue AT® B oOMeHHBIX mporeccax. DepMEeHTAaTHBHBIH XapakTep peakuHuii KIETOYHOTO
meTabomm3ma. DEepMEHTBI, WX CTPOCHHE, CBOWCTBA M MexaHW3M neurctBus. KodepmeHTsl. OTimmdams
(bepMEHTOB OT HEOpPraHMYECKHX KaTaJU3aTOPOB. BelKu-akTHBaTOPHI M OEIKU-UHTHOUTOPEI. 3aBHCUMOCTH
CcKopocTH (hepMEHTATUBHBIX peakIHil OT Pa3INIHBIX (DAKTOPOB.

IlepBuuHbI CHHTE3 OpraHUYECKUX BellecTB B kieTke. DPOTOCHHTE3. AHOKCUSEHHbIN U OKCUSEHHbBIU
¢domocunmes y baxmepuii. Ceemocobupaiowjue nuemMenmol U NUSMEHMbl PeaKyuoHHo2o yenmpa. Poib
XJIOPOILTIACTOB B mpolecce dorocuHTe3a. CBeroBass U TeMHOBas (as3bl. Pomoovixanue, Cs, Cs. u CAM-
munsl omocunmesa. IIponyKTHBHOCTH (oTOCHHTE3a. BnusHHMe pa3nmnyHbIX (PaKTOpOB Ha CKOPOCTH
(oTocunTe3a. 3HaueHune PoToCcHHTE3A.

XemocunTe3. Pa3HooOpasue  OpraHH3MOB-XEMOCHUHTETHKOB: HUTpUUUUpYIOIIHE  OakTepuu,
JKeJIe300aKTepruH, CepoOaKTepHu, BOJOPOAHBIC OaKkTepnu. 3HAUCHUE XEMOCHHTE3a.

AmnaspobHble opranu3Msl. Bunsl 6posxeHus. [IpoaykTsl OpoxkeHUsI U UX UCIOJIb30BAHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK OOBEKTEl OMOTEXHOJIOTHH U BO30YIUTEIN OOJIE3HEH.

AbnpoOHBIC OpraHu3Mbl. JTamnbl dHEpreTudeckoro odmeHa. [loaroroBurtenbHBINA STamn. [UKOIM3 —
OECKHCIIOPOIHOE PacIIeIIeHHE TIFOKO3bI.

Bbuonornueckoe OKHCIIEHWE, WM KJIETOYHOE IbIXxaHWe. Poms MHTOXOHIpHUH B Mpoleccax
O6uonornueckoro okucieHus. lLluknuueckue peaknuu. OkxucnauTenabHoe ¢ochopunupoBanue. Iuepeus
Mmembpannoeo epaduenma npomornos. Cunmes ATD: paboma npomonnou ATD-cunmaszwsl. TlpenmyinecTsa
a’poOHOTro MyTH OOMeHa BEIIEeCTB Iiepe] aHadpOOHBIM. D(PHEKTUBHOCTh YHEPTreTHUECKOTO OOMEHa.

JleMoHCcTpanuu

IToprpetsl: Ix. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1. Muryen,
I'. A. 3aBap3uH.

Tabmuuber u cxembl: «DoTocuHTE3», «DHEpreTHyeckuii ooOMen», «buocuHTe3 Oenka», «CTtpoeHue
(epmenTay, «XeMOCHHTE3Y.

OOopynoBaHHE: CBETOBOH MHKPOCKOII, OOOpyZOBaHWE [JI TPUTOTOBJICHHUS IIOCTOSHHBIX W
BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopHasi padora «l3ydeHre KaTAIMTHIECKON aKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMuIIa3bl
WJIM KaTaja3bl)».

JlaGopaTopHasi padora «l3yueHue (QepMEHTATHBHOTO pacUICTUICHUS IIEPOKCHIAa BOIOpPOAa B
pacTUTENBHBIX U KUBOTHBIX KIETKAX)).

JlaGopaTopHas padora «CpaBHEHHE TIPOIECCOB (POTOCHHTE3a I XEMOCHHTE3a.

JladopaTopHasi padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacinencreeHHass nHGOpManus U peaju3anusi eé B KJIeTKe

Peakupm MaTtpuyHOro cuHTe3a. [IpHMHINMN KOMIUIEMEHTAPHOCTH B PEaKIUsIX MAaTPUYHOTO CHHTE3A.
Peanuzanus HacneacTtBeHHON wuH(opmarnuu. [eHeTHdeckwil KOJ, €ro cBowcTBa. TpaHCKpUIIIUS —
MaTpuulblii cuHTte3 PHK. IlpuHIMIBI TpaHCKpUIILMHU: KOMIUIEMEHTApPHOCTh, aHTUIAPAJUIENBHOCTD,
acuMMeTpudHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsanus n e€ stanbl. Ydactue TpancnoptHbix PHK B GunocmHTe3e Oenka. YcioBus OMOCHHTE3a
Oenka. KogupoBanne aMuHOKUCIOT. Posib pubocoMm B OMoOCUHTE3€E OenKa.

Coepemennvie npeocmasaenusi o cmpoenuu 2erog. OpraHu3anusi TeHOMa y MPOKapUOT U DYyKAPHOT.
Perynsimus akTUBHOCTH T€HOB y INpokapuoT. I'mmote3a omepona (P. KakoO, XK. Mano). MonexynapHoie
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MexaHuzMuvl IKCHpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6 pezynayuu pabomel cenos. Perymaumus
0OMEHHBIX Ipo1eccoB B KiieTke. KieTouHslii romeocTas.

Bupycsl — HekIleTouHble (OPMBI )KU3HU U OONMUTaTHBIC Mapa3uThl. CTpOSHHE MPOCTHIX U CIIOXKHBIX
BUPYCOB, peTpoBUpYcOB, Oaktepuodaros. Kusznennvii yuxn J[HK-codepocawux eupycos, PHK-
cooeporcawux supycos, baxmepuogazos. Obpammnas mpauckpunyus, pesepmasd, unmezpasd.

BupycHble 3abosieBaHUsI 4YeNIOBEKa, J>KUBOTHBIX, pacTteHuil. CIIN]], COVID-19, comuanbHble U
MEIUIINHCKHE TTPOOIIEMBI.

Buoungpopmamura: unmeepayus u anaauz Ooavuwiux maccueos («bigdata») cmpyxkmyprwvix
buonocuueckux oannvix. Hanomexnonocuu 6 ouonocuu u meouyute. Ilpoepammupyemvie ynkyuu 6enkos.
Cnocobvt 0ocmasKu 1exapcme.

JdeMoHCcTpauuu

IMoptpetsr: H. K. Konsnos, JI. . UBanoBcKkwuil.

Tabnuupl u cxembl: «bruocuHTe3 Oenka», «['eHeTHYecKkuid Ko», «Bupycel», «bakrteprodarm.

IIpakTnyeckast pabora «Co3ganme MOJIETH BUPYCay.

Tema 8. ZKusHeHHbII UK KJIETKH

Knerounsrit muki, ero mepuoasl u peryisimusa. WaTtepdaza m muto3. OCOOEHHOCTH IPOLIECCOB,
nporekaronux B uHTepdaze. [loaroroBka kieTku K AeneHuro. IlpecuHTeTHUecKUi (HOCTMUTOTHYECKHUN ),
CHHTETUYSCKUN U MOCTCUHTETHICCKUH (IPEMUTOTHIECKUH) ITepHOIbI HHTEp(ashl.

Martpuunsiii cunre3 JHK — pemnmukanus. IlpuHnunsr pennuxanun JIHK: kKoMIIeMEHTapHOCTS,
MOJIyKOHCEpPBAaTUBHBIM CHHTE3, aHTUINapajuieNbHOCTh. Mexanusm pemmkanun JIHK. Xpomocowmsl.
Ctpoenue xpomocoM. TeroMepsl U TetoMepasza. XpOMOCOMHBIM HaOOp KIETKU — KapuoTuM. JIUminouaHeIii u
rarIouaHbIN HaOOpBl XpoMocoM. ["'oMosioruunsie XpoMocombl. [10JI0BBIE XPOMOCOMBI.

Henenne knetkn — murto3. CTaguu MUTO3a W TPOUCXOJSIIMEC B HUX MOPOIECCHl. THIIBI MHTO3a.
Kapuokunes u nutokuHes. buonorndeckoe 3Ha4U€HUE MUTO3A.

Perymsmust MUTOTHYECKOTO HUKJIA KIETKH. [IporpaMmmupyemast KiieTouHasi THOCIb — alloNTO3.

Knerounoe simpo, XpoMOCOMBI, (YHKIMOHaJbHAs T'E€HOMMKA. Mexanuzmel npoaughepayuu,
ougppepenyuposku, cmapenus u eubenu kiemok. «L{ugpposas xkiemxa» — buoungpopmamuueckue mooeau
DYHKYUOHUPOBAHUS KIEMKU.

JleMoHCcTpauuu

Tabnuubl 1 cxembl: «JKU3HEHHBIA MUK KICTKW», «MuT0o3», «CTpoeHue XpoMocomy, «Permmkanus
JIHK>.

OO6opynoBaHHE: CBETOBOW MHKPOCKOII, MUKpOIIpenapaTthl: « MUTO3 B KJIETKaxX KOpPEIIKa JTyKa.

JladopaTopHas padora «/3ydueHre XpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax.

JladopaTopHasi padora «HabmromeHne MHUTO3a B KJIETKaX KOHYHMKA KOpelika Jiyka (Ha TOTOBBIX
MUKpoOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIIUU OPTAHU3MOB

Buonoruueckoe pasHooOpasue opranu3zmMoB. OIHOKIETOYHBIC, KOJOHUAIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOEHHSI W >KHU3HENESTeNILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxew,
OIHOKJICTOYHBIC TPUOBI, OTHOKJIECTOYHBIE BOJIOPOCIH, NIPYTUE MPOTUCTHL. KolIOHHaNbHEIE OPTaHU3MBI.

BzanmocBs3p yacTeli MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OpraHoB. OpraHu3m
Kak enuHoe 1enoe. ['omeocTtas.

Txanu pacteHnii. TuIBl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, ITOKPOBHAs, IPOBOSIIAS,
OCHOBHasl, MexaHuueckas. OCOOEHHOCTH CTpoeHUs, (YHKIMNA W PaACMHOJIOKEHHS TKaHE B opraHax
pacTteHu.

TkaHU >KMBOTHBIX W 4YeEJOBEKa. THWMBI >KWBOTHBIX TKaHEW: SNHUTENHaNbHAsl, COCAUHHUTENIbHAs,
MBIIIegHas, HepBHast. OCOOCHHOCTH CTPOCHUS, PYHKIMI M PACIIONOKEHUS TKAaHEH B OopraHax >KHBOTHEIX U
4yeJIOBEKa.
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Opransl. BereratuBHble 1 TeHepaTUBHBIE OPraHbl pacTeHUil. OpraHbl ¥ CUCTEMBI OPraHOB KUBOTHBIX
U 4yenoBeka. OyHKIMU OPTraHOB U CUCTEM OPraHOB.

Omopa Ttena opranu3moB. Kapkac pacrenuit. Ckenersl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
>)KUBOTHBIX. Hapy>kHbIH 1 BHyTpeHHUH ckeneT. CTPOSHHUE U TUIIBI COEJUHEHUS] KOCTEH.

JBmwxeHnne opraHu3moB. JIBIDKEHHE ONHOKJICTOYHBIX OPTaHU3MOB: aMEOOHMIHOE, >KIyTHKOBOE,
PECHUYIHOC. I[BI/I)KCHI/IC MHOT' OKJICTOYHBIX paCTCHHﬁI TpOMMU3Mbl U HACTHUHU. I[BI/I)KCHI/IC MHOT' OKJICTOYHBIX
>KHBOTHBIX M YeJIOBEKa: MBIIIeuHas cucrema. Pedrekc. CkeneTHbIe MBIIIIBI B UX padoTa.

ITuranue OpraHu3MoB. HOFHOILIGHI/IC BOJIbI, YTVICKUCJIOTO I'a3a 1 MUHEPAJIbHBIX BEUICCTB PAaCTCHUAMU.
Ilutanue >KMBOTHBIX. BHYTpUIIOJIOCTHOE W BHYTPUKIIETOYHOE mNulleBapeHue. lluraHue MO3BOHOUYHBIX
JKMBOTHBIX. OTnensl nuieBapuTenbHoro Tpakra. IlummeBapurenbHelie kenessl. [IuieBapurenbHas cucteMa
YyeJIOBeKa.

Jpixanue opraHu3MoB. Jlpixanue pacteHuid. JlpixaHwme JKUBOTHBIX. Jluddys3ms razor dyepes
MOBEpXHOCTh KieTkU. KoxxHoe npixaHue. JlpixarenbHas nmoBepxHOCThb. JKaOepHoe W JIETOYHOE JbIXaHHUE.
JpIXxaHue mO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKa. OBOJIOLMOHHOE YCJIOXXHEHUE CTPOSHMS JIETKUX
MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cUCTeMa 4YejoBeKa. MexaHW3M BEHTWISLUUHM JETKUX y TTHUL U
MJICKOTIUTAIOMUX. Perynsums nprxanus. JlprxaTeabHble 00BEMBI.

TpaHcrmopT BelIecTB y OpPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUH. TpaHCHOPT BEIIECTB Yy
>KUBOTHBIX. KpoBeHocHast cuctema u e€ opranbl. KpoBeHOCHass cucCTeMa MO3BOHOYHBIX >XHUBOTHBIX U
yenoBeka. Ceplle, KpOBEHOCHBIE COCY/IbI M KpOBb. Kpyru kpoBooOpaiieHusi. DBOIIOIMOHHBIE YCIOKHEHUS
CTPOCHUSI KPOBEHOCHOH CHCTEMBI ITO3BOHOYHBIX JKUBOTHEIX. PaboTa cepama u e€ peryIsinus.

Brigenenue y opranusMoB. Brigenenue y pacteHuil. Beiaenenue y >kMBOTHBIX. COKpaTHUTEIBHBIC
Bakyosu. Opransl BeieneHus. OuiapTpanus, ceKpeluss 1 00paTHOE BCachIBaHHME KaK MEXaHWU3MbI pabOThI
oprasoB BblAesieHUsI. CBsI3b MOJOCTH TEla C KPOBEHOCHOW M BBIACIUTENIBHON cucTteMaMu. Beiaenenue y
MO3BOHOYHBIX KUBOTHBIX M uenoBeka. [louku. CtpoeHune u ¢pyHKUHMOHUpOBaHHEe HedpoHa. ObpazoBaHuE
MOUHM y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTepwii W UHCTHI
NpOCTEHIMX. 3ammTa y MHOTOKIIETOUHBIX pacteHuid. Kyrwmkyna. CpencTtBa MacCMBHOM M XWMHUYECKOU
3amUTEl. DUTOHIUILI.

3ammTra y MHOIOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX HOPOU3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oonesneil. IMMmyHHas cuctema denoBeka. KIIETOUHBIM W TyMOpajJbHBIH HMMYHUTET. BpOXIEHHBIA U
MpUOOPETEHHBIN criennduIecKkuii UMMyHUTET. Teopusi KIIOHAIBHO-celeKTHBHOro nMmmyHurtera (I1. Dpnux,
®. M. beprer, C. Tonerapa). BocrmasiurenbHble OTBETBHI OPraHU3MOB. Poyib BpOXKIEHHOTO MMMYHHUTETA B
pa3BUTUU CHCTEMHBIX 3200JICBaHU.

Pazgpaxumocts M peryysiuuss y OpraHu3MoB. Pa3npakxuMocTb y OJHOKJIETOYHBIX OPraHHU3MOB.
Takcucel. PazapaxumMocTh 1 peryssaiusa y pacTeHuid. PocToBble BelllecTBa U UX 3HAUYEHHUE.

HepBHast cuctema u pediiekTopHas perysinus y >KUBOTHBIX. HepBHas cucrema U €€ OTHEHBI.
DBOJIIOIIMOHHOE YCJIOXXHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTAENbl TOJOBHOTO MO3ra
IMO3BOHOYHEIX JKUBOTHBIX. Pedrekc u pedexkropuas nyra. besycioBHbIe 1 yCIOBHEIC PE(IICKCHL.

I'yMopanbHas perymisius U dHAOKPUHHAsT CUCTEMa XHUBOTHBIX M uelioBeka. JKene3bl SHAOKPUHHOU
CHUCTeMBbl U HUX TOpMOHBI. JleiicTBue TOpPMOHOB. B3anMMOCBSI3b HEPBHOM W DJHIAOKPUHHON CHUCTEM.
I'unoTtanamo-runodu3apHas cucTema.

JdemoHcTpanuu

IToprpert: U. I1. ITaBnoB.

Tabnuubl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «IMHOTOKIETOUHBIE BOAOpOCHN», «bakTtepumny,
«[Ipocretimue», «OpraHbl NBETKOBBIX pacTeHUM», «CHCTEMBl OpPraHoB TMO3BOHOYHBIX YKUBOTHBIX),
«BHyTpeHHee cTpoeHHe HaceKOMBIX», «TkaHu pacteHuit», «KopHeBble cuctembDy, «CTpoeHHEe CTeOIs»,
«CTpoeHHMe JIMCTOBOM IUIACTUHKW», «TkaHuW >KUBOTHBIX», «Ckener uenoBekay», «lluieBapurenpHas
cuctemay, «KpoBeHocHas cucteMay, «JlprxarenpHas cucremay, «HeppHas cuctemay, «Koxka», «MplllieaHas
cucremay», «BplenurenbHas cucTemMa», « QHAOKpUHHAs cucteMa», «CTpoeHue MbIIUbDy, «MMyHUTET»,
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«KumeanomnonoctHeie», «Cxema nUTaHUs pacTeHui», « KpOBEHOCHBIE CHUCTEMBI TTO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenne rtuape», «CtpoeHue minaHapum», «BHyTpeHHee cTpoeHHe HOXKAEBOro uepBs», «HepBHas
cucrtema poid», «HepBHas cuctema marymkn», «HepBHas cuctema mpecMmbikaromuxcs», « HepBHas cucrema
nrtuiy, «HepBHas cucrema miuekonutaromuxy», « HepsHas cucrema uyenoBeka», «Peduexcy.

OOopynoBaHHE: CBETOBOM  MHKPOCKOII, MHKPONpENapaTbl  OJHOKJICTOYHBIX  OPTaHU3MOB,
MUKpoMpenapaTsl TKaHeid, paKOBHHBI MOJUIFOCKOB, KOJIJISKIIMM HACEKOMBIX, WIJIOKOXXHX, JKHUBBIC
9K3EMIUIIPEl KOMHATHBIX pacTeHUH, repOapruu pacTeHUH pa3HBIX OTIETIOB, BIAXXKHBIE TIPEIapaTsl >KUBOTHBIX,
CKeJIeThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKHUBOTHBIX, CKEJET YelloBeKa, 00OpyHOBaHHUE IS
IIEMOHCTPAIlUA IMOYBEHHOTO W BO3AYIIHOTO IHUTAaHHUS PACTCHHH, pacIHICIUICHUs KpaxMmajia U OCIKOB IOI
neiicTBueM (EepMEHTOB, 00OpyIOBaHUE ISl AEMOHCTPAIIMN ONIBITOB II0 M3MEPEHUIO XU3HEHHOW EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX ABM)KEHUH, MOJIEIN F'OJIOBHOTO MO3Ta Pa3IMYHbBIX KUBOTHBIX.

JlaGopaTtopHas pa6ora «/3ydueHne TkaHEeH pacTECHHID.

JlabopaTopHas padora «/3yuyeHre TkaHEeH KUBOTHBIX.

JlaGopaTopHas pa6ora «/3ydeHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHMe M pa3BUTHE OPTaHU3MOB

DopMEBI pa3MHOKEHHS OPTaHU3MOB: OecItonoe (BKIIOYasi BEreTaTUBHOE) U MOJI0Boe. Bunbl Oecrooro
pa3sMHOXEHUsI: IOYKOBaHUE, CIIOPYJIISAIHs, parMeHTalusl, KIOHUPOBaHHE.

ITonoBoe pasmuoxxenue. IlosoBble KII€TKH, WM TrameTel. Meio3. Craguu Meiio3a. IloBengeHue
XpomocoM B meiroze. Kpoccunrosep. buonmornyeckuii cMpicii Meiio3a U MOJIOBOTO Iporecca. Melo3 u ero
MECTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoasiieBoe pasButHe. | ameroreHe3 y >KHMBOTHBIX. llomoBwie kenespl. OOpaszoBaHue U
pa3BuTHE MOJIOBBIX KiIeTOK. CiepmaToreHes u ooreHe3. CTpOEHHUE MOJIOBBIX KIIETOK.

OIUI0I0TBOPEHUE U dMOPHOHAIBLHOE Pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHHS: Hapy>KHOE,
BHyTpeHHee. ITlapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS — HayKa O pa3BUTHH
opranu3mMoB. Mopgoeene3 — oona us enagnvix npobaem smbpuonocuu. Konyenyus mopgocenos u mooenu
Mmopgoeernesza. Ctanuu 3MOpHOreHe3a >KMBOTHBIX (Ha mpuMmepe Jarymkn). Ipo6nenue. Tumbl apoOiaeHUs.
Hemepmunuposannoe u HedepMuHuposannoe Opobaernue. bBnacmyna, munwvi 6aacmyn. OcOOSHHOCTH
IPOOJICHUST MIIEKOIUTAIOIINX. 3apOMBIIICBRIC JHUCTKH (TacTpyiisimus). 3akilaJka OpraHOB M TKaHEH W3
3apOMBIIICBEIX JHCTKOB. B3amMHOe BIMSHHE dYacTeil pa3sBHUBAIOIIETOCS 3apojbllia (d3MOpHOHAIBHAS
UHAYKLIY). 3aKiajKa [laHa CTPOEHHUs KUBOTHOTO KaK pe3yJIbTaT MepAPXUUYECKUX B3aUMOJECHCTBUI I'€HOB.
Bausane Ha SMOpHOHAIBHOE Pa3BUTHE PA3TUYHEIX (DAKTOPOB OKPYIKAIOIIEH CpEIbL.

Poct m pasBurme XUBOTHBHIX. [locToMOpmoHanmbHBIA Tiepuon. Ilpsmoe W HempsiMOe pa3BHUTHE.
PaszButne ¢ meramopdo3oM y OECIIO3BOHOYHBIX M TO3BOHOYHBIX JKHBOTHBIX. BbHojormueckoe 3HaueHHE
NPsIMOTO W HENPSMOI'0 Pa3BUTHS, UX PACHpPOCTpaHEHHE B mpupoae. Tumbl pocTa KUBOTHBIX. DakTOpbI
peryisiiuy pocTa >KUBOTHBIX W dYenoBeKka. CTaauu IMOCTAIMOPHOHAIBHOTO pPAa3BUTHS y JKUBOTHBIX U
yenoBeka. [lepuonbl oHTOoreHesa uenoeka. CtapeHrue U cMepTh Kak OMOJIOTHYECKHE TTPOLECCHI.

PasmuoxeHne u pazputue pacreHuii. [amerodpur u cnopodur. Meito3 B )XU3HCHHOM LHUKJIE PACTCHUIA.
OO6pa3zoBanue cmop B mOporecce Mero3a. ['ameroreHes y pacreHuil. OIUIONOTBOPEHHE W Pa3BUTHE
pacTUTEIBHBIX OPTaHU3MOB. /[BOMHOE OILIOIOTBOPEHHE Y MBETKOBEIX pacTeHmil. OOpa3oBaHUe U pa3BUTHE
CEMCHH.

MexaHu3MBbl PeryJsauyd OHTOT€HEe3a Y paCTeHUN U KUBOTHBIX.

JdeMoHcTpanuu

IToptpetsr: C. I'. HaBamus, X. IlIneman.

Tabmuur m cxembl: «BereratuBHoe pasMHOXEHHE», «THUIbl OECIIONOr0  Pa3MHOXKCHUS,
«Pa3sMmHOXeHHEe XJamMUIOMOHANbD», «Pa3MHOXEHHE OBIJIEHB», «Pa3MHOXeHHe TruapbDy, «Melos3»,
«Xpomocombr», «l'amerorene3», «CTpoeHue SUMNEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaaud
oHToreHesza», «lIpsMoe u Hempsmoe paszBuTue», «Pa3BuTHe Malickoro xyka», «Pa3Butue capanum»,
«Pa3zButne nArymkm», «JIBOWHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX pacTeHui», «CTpoeHue CceMsH
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OJTHOAOJBbHBIX W ABYHOJBHBIX pacTeHUI», «JKU3HEHHBIM LMK MOPCKOM KamycThbl», «KW3HEHHBIH ITUKII
Mxay, «Ku3HeHHBIH LUK DallOPOTHUKAY, «  KM3HEHHBIH LIUKJI COCHBD.

OOGopynoBaHHE: CBETOBOM MHKPOCKOI, MHUKpOIIpenapaThl SUIEKICTOK W CIIEPMAaTO30UIOB, MOJICITh
«uKI1 pa3BUTHS JISITYIIKH.

JlaGopaTopHas pa6ora «/3ydeHne cTpoeHHUs MOJTOBBIX KJIETOK HA TOTOBBIX MHUKPOIIpETapaTax».

IlpakTnyeckast pabora «BpIsiBIIeHHE NMPU3HAKOB CXOJICTBA 3aPOJIBIIIEH TO3BOHOUYHBIX KUBOTHBIX».

JlaGopaTopHas pa6ora «CTpoeHHE OPTaHOB Pa3MHOXKECHUSI BBICIIINX PACTCHUI.

Tema 11. 'eHeTHKAa — HAYKA 0 HACJIEJICTBEHHOCTH U U3MEHYHBOCTH OPTraHU3MOB

Hcropusi CTaHOBIICHUS W pPa3BUTHs T'CHETHKH Kak Haykw. Pabotel I'. Mennens, I'. me ®dpwusa, T.
Moprana. Posibs oTeuecTBEHHBIX YU€HBIX B pa3Butuu reHetuku. Padoter H. K. Konsmora, H. 1. Basuiiona,
A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®unmumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbIE T'€HETHUYECKHE IIOHSATHUS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIEJIbHBIE TI'EHBI,
aJlbTepHATUBHBIE MPU3HAKH, JIOMUHAHTHBIM M PELECCUBHBINA NMPU3HAK, TOMO3UIOTa, T€TEPO3UTOTA, YHCTAs
JWHUS, TUOpPUOBI, TeHOTHN, (QeHoTur. OCHOBHBIE METONBI TEHETHKH: THOPHIOIOTHYECKUH,
LIUTOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETHUECKUIA.

JdeMoHCcTpauuu

IToptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii,
I'. A. Kapneuenko, 10. A. ®umumaenko, H. B. Tumodeer-PecoBckuii.

Tabnuupl u cxeMbl: «MeToAbl TEHETUKN», «CXEeMbI CKPEITUBAHUS».

JlaGopaTopHas padora «/Ipo3oduiia kak 00bEKT FTeHETHIECKUX UCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Momnorubpunsoe ckpemuBanue. [lepBoiil 3akoH MeHenst — 3aKoH eAUHO0Opa3usi THOPUIOB TIEPBOTO
nokosieHusi. [IpaBuino pgomuHupoBaHus. BTopoil 3akoH MeHpaenss — 3aKOH pacIIeruIieHUs ITPU3HAKOB.
LluTonmornueckue OCHOBBI MOHOTHOPUIHOTO CKpelMBaHMs. | NoTe3a YUCTOTHI TaMeT.

Ananuzupytoniee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep HacjeaoBaHWs. PacmieruieHue
NPU3HAKOB ITPU HEIIOJIHOM JOMHWHHUPOBAHUU.

JdurubopunHoe ckperniuBaHue. TpeTwii 3akoH MeHzensi — 3aKOH HE3aBHCHUMOIO HaclieJOBaHUS
MMPU3HAKOB. I_II/ITOJ'IOFI/ILICCKI/IG OCHOBBI I[HFH6pH)IHOFO CKpCIIUBaHUs.

CreruieHHOEe HacyeqoBaHWe Tpu3HakoB. PaGoTel T. Moprana. CrieryieHHOE HacJeOBaHWE TEHOB,
HapylLIEHUE CLEIJICHU MEX1y FreHaMu. XpOMOCOMHas TEOPHUsl HAacJI€ACTBEHHOCTH.

I'eneTuka mosja. XpoOMOCOMHBINH MEXaHU3M OIIpeleNIeHUs mojia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
T'omoramerHbplii 1 rereporaMeTHBIM moj. ['eHeTmueckass CTpyKTypa MHOJOBBIX XpomocoMm. HacrmemoBanme
MPU3HAKOB, CLUETUIEHHBIX C TTOJIOM.

I'enotnm kak nenoctHast cucrema. [lmeitoTponust — MHOXECTBEHHOE AeWCTBHE reHa. MHOKECTBEHHBIHN
amenu3M. BzauMoneiictBue HeaiuienbHbIX reHoB. KoMmmnementapHocTs. Dnuctas. [lonmumepus.

IeHernueckuii KOHTPOIIb Pa3BUTUSI PACTCHUH, KUBOTHBIX M YEJIOBEKA, a TakKe (DHU3MOIOTHICCKUX
MPOIECCOB, MOBEACHUSI U KOTHUTUBHBIX (QYHKIUN. | eHeTHuecKrne MeXaHU3Mbl CUMOHOTEeHEe3a, MEXaHHU3MBbI
B3aUMOJIEHCTBUS «XO3SIMH — TApa3suT» U «XO3IUH — MHUKpOOHMOM». ['eHeThueckue acmeKTbl KOHTPOJIS U
W3MEHEHUS HACJIeJCTBEHHON MH(OpMALINU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JemMoHcTpanuun

IToprpetsl: I'. Mennens, T. Mopras.

Tabmuusl u cxembl: «llepBeli U BTOpoM 3akoHBl MeHaens», «Tperuit 3akoH MeHnnens»,
«AHaTM3UpYyIoIlllee CKpemmnBanue», «Hermomnoe nomuHupoBanuey, «CrielieHHOe HacjleJJ0BaHUE MPU3HAKOB
y apozoduisly, «'eHeTnka nonay, «Kapuotun yenosekay, «Kapuotun apozodpuiisny, « KapuoTuil nTULIBD,
«MHOKECTBEHHBIN alIenu3M», «B3anMopeicTBre TeHOBY.

OO6opynoBaHue: MOJIENb JIJII JEMOHCTPAIIMHA 3aKOHOB €IMHO00pa3usi THOPHJIOB MEPBOTO MOKOJICHUS U
pacuierieHus OpU3HaKoB, MOJAENb ISl IEMOHCTpalUMM 3aKOHAa HE3aBUCHMOI'O HACJlIeIOBaHMUS NPHU3HAKOB,
MOJeNb JUISL  JIEMOHCTpAallMM  CIEIUIEHHOTO  HAacjeJOBaHUS MPU3HAKOB, CBETOBOH MHMKPOCKOII,
MHKpoIpemnapart: «po3odmray.
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IMpakTuyeckas padora «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y APO30(PHUITBD».
MpakTuueckasi padora «l3yueHne pe3yabTaToOB JUTHOPUIHOTO CKPEITUBAHUS Y IPO30(PUITBD).
Tema 13. 3akoHOMEPHOCTH N3MEHYHUBOCTH

Bzaumogeiicteue reHotuna u cpenbl npu dopmupoBaHuH (eHoTtuna. M3MEeHYHMBOCTHh MPU3HAKOB.
KauecTBeHHbIE U KOTMUYECTBEHHbIE IPU3HAKU. BUbl N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HAaCJIE€ACTBEHHAs.

MoaudukanuoHHass U3MEHYHBOCTh. Ponb  cpeasl B (opMHpoBaHUM  MOIU(HKAIIMOHHOMN
n3MeHuYnBocTH. Hopma peaknmu npusHaka. BapuantmoHHBINH psi M BapuarniioHHas kpuBas (B. MoraHHceH).
CpoiicTBa MOAM(DUKATTMOHHOW U3MEHYNBOCTH.

I'enoTunuueckass u3MeHUMBOCTh. CBOMCTBA T€HOTUIINYECKON M3MEHUYMBOCTU. BUIBI T€eHOTUNINYECKOM
M3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTaIlHOHHAsI.

KoMOuHaTuBHasT W3MEHYMBOCTH. MeWO3 © TIOJOBOW TIpoIlecC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTH. Poib KOMOMHATHBHON W3MEHUYHMBOCTH B CO3JAaHWHM TEHETHYECKOTO pasHooOpa3us B
npezaesax 0JHOro BUJA.

MyTauuoHHas U3MEHYMBOCTb. BUAbl MyTaluii: reHHble, XpPOMOCOMHbIE, TeHOMHBIE. CIIOHTaHHbBIE U
UHAYUUPOBAHHBIE MyTauuu. SaepHple M uUTOoruiazMatuueckue Myrtanuu. ComaTHdeckhe W I0JOBbIE
myTauuu. [IpuynMHbBl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO mpolecca. 3aKkOH TOMOJIOTHYECKHUX PsiIoB B HacieacTBeHHoOW wu3MeHuyuBoctu (H.U.
BasusioB). BHesinepHas H3MEHYHUBOCTh U HACIEICTBEHHOCTb.

Onucenemuxa u 3MUSEHOMUKA, PONIb INULEHEMUUECKUX PAKMOPO8 8 HACIEO08AHUU U USMEHUUBOCMU
Genomunuueckux nPU3HAKO8 y OPSAHUIMOS.

JdeMoHcTpanuu

IToptpetsr: I'. ne ®@pus, B. Moranucen, H. 1. BaBusos.

Tabnuibl B cxeMbl: «Bubl U3MEHUYUBOCTHY, «MoauduKalMoOHHAs U3MEHIUBOCTEY, « KOMOWHaTHBHAS
U3MEHYHUBOCTBY, «Meio3», «OrmnoaorBopeHuey», «l'eHeTuueckne 3a0o0jeBaHHsl YelloBeKa», «Buubl
My TaIym.

OOopynoBaHME: >KUBBIE U repOapHbIe SK3EMIUIAPbl KOMHATHBIX PACTECHUH, pUCYHKH ((doTorpadumn)
’KMBOTHBIX C Pa3JIMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JladopaTopHasi padora «lccrenoBaHue 3aKOHOMEPHOCTEH MOJIU(PUKAITMOHHON HN3MEHYHUBOCTH.
ITocTpoenue BaprallmOHHOTO Psia U BapUAITMOHHON KPUBOI.

IMpakTuyeckasa padora «MyTtanuu y 1po30¢uiibl (Ha TOTOBBIX MHUKpOIIpeapaTax ).

Tema 14. I'eneTuka Yes0BeKka

Kapuotun uenoBeka. MexayHapoaHass mOporpaMMa HWCCIEIOBAaHHUSI T€HOMa YeJIOBeKa. MEeTOobl
W3y4YCHUS] TCHETUKH 4YEIIOBEKAa: TCHEAJIOTHYCCKHI, OJIM3HENOBBIH, ITUTOICHETHYECCKHM, MHOMYJISIITUOHHO-
CTaTUCTUYECKUI, MOJIEKYJIsIpHO-reHeTHudyeckuii. COBpEeMEHHOE OIpeAeiIeHUE T€HOTUIA: IOJIHOI€HOMHOE
CEeKBEHUPOBaHWE, TE€HOTUIIMPOBaHME, B TOM uucie ¢ nomoupto [II1P-ananu3za. HacnencrBeHHbie
3a00JIcBaHUsI 4YelioBeKa. [ €HHbIE M XPOMOCOMHBIC OOJIE3HH 4YejoBeKa. boJIe3HH ¢ HacleICTBEHHOM
MPEeAPaACIIONIOKEHHOCThIO. 3HaUCHUE MEAUIIMHCKON T€HETUKU B IPEIOTBPAILCHUU U JICYSHUH T€HETHYSCKUX
3a00yeBaHUN yesloBeKa. MeIauKOo-TeHeTUYecKoe KOHCyJbTupoBaHue. CTBoOJOBBIE KIeTKH. lloHsThe
«TEHETUYECKOTO Tpy3a». ODTHYECKHE acCHeKThl HCCIEeJOBaHUN B 00JIACTH pPEeNaKTUPOBAHUS TEHOMa U
CTBOJIOBBIX KJIETOK.

I'enerndeckue GpakTOpHI MOBBIIICHHON YyBCTBUTEIFHOCTH YeJIOBEKa K (PU3UYECKOMY U XUMHUYECKOMY
3arpsA3HEHUIO OKPYXKarollei cpenbl. [ 'eHeTndeckas mpeIpacioioKeHHOCTh YeJIOBEKa K MaTOIOTHSIM.

JdeMoHcTpanuu

Tabmuubplt u cxembl: «Kapuorunm uenoBeka», «MeToApl H3YUEeHUsS TE€HETUKHA YeJIOBEKay,
«['eneTnyueckre 3a00IEBAHUS YETTOBEKAY.

IIpakTuyeckast padota «CocTaBiIeHHUE U aHAJIU3 POJIOCIIOBHOM».

Tema 15. Cenexkuusi OpraHu3MoOB

JoMmecTukanuusi U ceJIeKIusl. 3apoKJAEHHUE CeJIEKINU U JoMecTukauuu. Yuenue H. V. BaBuioBa o
LlenTpax NPOMCXOXKIASHUS WU MHOTOOOpa3msl KyJIbTYPHBIX pacTeHmil. Poib celeknmuu B cO3AaHUUA COPTOB
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pacTeHuid U mopoJ XKUBOTHBIX. CopT, Mopojia, mMTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJICICTBCHHOU
n3MmeHunBocTy H. M. BaBuioBa, ero 3HaueHue MJisi CEJIEKIIMOHHON padoThI.

MeTtonpl CeNeKIMOHHON paboTel. MCKyCCTBEHHBIH OTOOpP: MAacCOBBIM M WHIAWBUAYAIBHBIA. ODTambl
KOMOWHAIIMOHHOW celieKuu. McnbiTanue Npou3BoAUTENIeH MO0 MOTOMCTBY. OTOOP MO F€HOTHUITY C TIOMOIIBIO
OIICHKH (PEHOTHIIa MOTOMCTBA U OTOOP I10 TEHOTHITY ¢ ToMoIbio aHanmm3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJI CEJIeKIHMOHHOW paboThl. PagumalMoOHHBIA M XUMWYECKUI
MyTareHe3 Kak HCTOYHHK MYyTalHii y KyJBTYpHBIX (GOpM OpraHu3moB. lcrmonas3oBaHHe T€HOMHOTO
peaakTUpoBaHUs U MeToI0B pekoMOuHaHTHBIX JJHK s mosrydeHus MCXOTHOTO MaTepHaia JiJisi CeJICKIINH.

[Nomyuenne monumionaoB. BayTpuBHIoBas ruOpuan3anus. bIn3kopoacTBEHHOE CKpEIINBaHUE, HITH
nHOpunuHT. HeponcTBeHHOE cKpelnBanue, win aytopuauar. ['ereposuc u ero npuunssl. Vcnons3oBaHue
rereposuca B ceneknun. OtnanéHHas rudpuamsanusi. [Ipeogonenue Oecruionnss MEKBHIOBEIX THOPHUIOB.
JocTrkeHus celeKUUn pacTEHUN U )KUBOTHBIX. «3e1EHAS pegoNIoOYUsL».

CoxpaHeHHE U U3YyUYE€HUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM U UX IUKUX POAUYEH Ijis
CO3IaHUsI HOBBIX COPTOB W THOPHIOB CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYp. HM3yuenue, coxpanenue u
ynpagenenue 2eHemudecKUMU pecypcamiu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX JICUBOMHBLIX 8 UYEJsax
YAYUUeHUs CYUecmByIOuUx U CO30aHUsl HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM 4YUCle C NpumMeHeHuem
COBDEMEHHBIX MEeMOO08 HAYUHBIX UCCe08AHUL, NePedosblx udell U NepCneKmMUSHbIX MEXHON02ULL.

JemMoHcTpanuun

IToptpetsr: H. W. BaBunios, U. B. Muuypus, I'. /1. Kapneuenko, I1. I1. Jlykbsinenko, b. JI. Actaypos,
H. bBopnoyr, [. K. benses.

Tabnuupl 1 cxembl: «lIeHTpBI MPOUCXOXKIACSHUS W MHOTOOOpa3us KyJIbTYpPHBIX pACTCHUI», «3aKOoH
TOMOJIOTUYECKUX PSJOB B HACIEACTBEHHOW H3MEHYMBOCTH», «MeToasl cenekuun», «OTaanéHHas
rubpuauzanus», «KMyTareHesy.

JladoparTopHas padora «/3ydyeHrne cCOpTOB KyJbTYPHBIX PACTEHUM U MOPO/JI JIOMAITHUX KUBOTHBIX)).

JlaGopaTopHas padora «/3ydyeHne MeTOIOB CENEKIINN PACTEHUID).

IIpakTn4eckas padora «IIpuBuBKa pacTeHuU.

Ikckypceusi «OCHOBHBIE METONBI W JOCTIDKEHHSI CEJICKIIMH pPACTeHWH W JKUBOTHBIX (HA
CEJICKITMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN YyUacTOK, B TEINIMYHOE XO3SMCTBO, B
71a00paTOPHIO arpOyHUBEPCUTETA HITH HAYTHOTO ECHTPA)».

Tema 16. BuorexHo/10rusi 1 CHHTeTHYeCKasi OMOJI0T U

OOBEKTHI, UCTIOJIb3yeMbIe B OMOTEXHOJIOTHH, — KIIETOYHEIE U TKAaHEBBIE KYIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpamummoHHass OHOTEXHOJOTHS: XJICOONEUYCHHE, IMOTyYeHUE KHCIOMOIOYHBIX
MPOIYKTOB, BUHOAEHNE. MukpoOuomorudyeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHYSCKUX TEXHOJOTHH.
IIpon3BoncTBO OeMKa, aMHHOKUCIOT M BUTAMHUHOB.

Co3naHve TEXHOJOTMH M HMHCTPYMEHTOB IIEJICHANPAaBJICHHOIO HM3MEHEHUs W KOHCTPYHPOBAHUS
T€HOMOB C LIEJIBIO MOJIyUY€HHUs] OPraHU3MOB M UX KOMIIOHEHTOB, COAEp KallluX HE BCTPEUAIOLIUECs B IIPUPOJIE
OHMOCUHTETHYECKHUE MYyTH.

Knerounast mmxeHepus. MeTonbl KyJabTyphl KISTOK W TKaHEH pacTeHHU M >KUBOTHEIX. KproOGaHKWH.
CoMaTtuueckasi THOpUAM3AIMA U COMAaTUYECKUU SMOpuoreHe3. Mcmonap30BaHUE TalUIOUI0B B CEJICKIIUU
pactenuid. [lonyuenue MOHOKIOHANBLHBIX anmumen. Hcnonvzoeanue MOHOKIOHANLHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyure. VICKyCCTBEHHOE OIUJIOAOTBOpEeHUE. PEKOHCTPYKIMS SHIEKICTOK M KIOHHUPOBAaHHUE
)KUBOTHBIX. MeETOJI TpaHCIUIAHTALlMU SIep KIETOK. TexHonocuu 0300p06aeHUs, KYAbMUBUPOBAHUS U
MUKPOKIIOHANIbHO20 PASMHOACEHUS CETbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W KOHCTPYHpPOBaHHE
pexomOuHanTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos. JJoOCTHKEHHS U IEPCIICKTUBBI XPOMOCOMHOM
Y TeHHOW MHXKEHEePUH. DKOJIOTUYECKHE U ITUUECKHUE MPOOJIeMbl TeHHON MHKESHEPHH.

Menumuackue OmorexHosiornmu. [loctreHoMHass 1mdpoBas MeaunwHa. [II[P-aumarHocTuka.
MeTaboIOMHBINM aHalln3, TCHOIGHTPUYECKHUI aHalu3 IpOTeoMa 4YeJIOBEKa JJI OIEHKUA COCTOSHHUS €ro
300poBBs. lcmonp30BaHHE CTBOJIOBBIX KIIETOK. TaprerHass Ttepamus paka. 3D-OnouwmxeHepus s
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paspaboTku (pyHIaMEHTAIBLHBIX OCHOB MEIHIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMIUICKCHBIX TKaHEeH
COUeTaHHEM TEXHOJIOTUM TpEéXMepHOro OWONMPUHTHHra U ckaddoiaauHra ISl peuieHus 3ajad
MMEPCOHAIM3UPOBAHHON MEIUITUHBL.

Co3maHue BEKTOPHBIX BaKLHH C ILENbI0 00ecrieueHrss KOMOMHUPOBAHHOM 3alllUThl OT BO30yaUTENeH
OPBU, ycTaHOBJICHHE MOJIEKYJSIDHBIX MeEXaHH3MOB (¢yHKIHoHUpoBanus PHK-coaepxkammx BHPYCOB,
BBI3BIBAIOIIIUX 0CO00 OMacHbIE 3a00JI€BaHUS YEJIOBEKa U JKUBOTHBIX.

JleMoHCcTpanuu

Ta6m/1um U cxeMmbl: «lMcmonp3oBanue MUKPOOPraHU3MOB B TIIPOMBIIIJIECHHOM IIPOU3BOACTBEY,
«Knerounas unxenepus», «l eHHast HHXEHEPUSD).

JladopaTopHas padora «l3ydeHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «lloryueHre MOJIOYHOKHUCIIBIX TPOLYKTOBY.

Ikekypceusa «buoTtexHoNMOTHS — BaxkHEWIIas TIPOWU3BOJMTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OHMOTEXHOJIOTHIECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHne U pa3BUTHE IBOJIOIMUOHHBIX MPeACTABJIEHHH B 0M0JIOTHH

OBomounonHas Teopus Y. lapsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4dHas
nesitenbHOCTh Y. JlapBuHa.

ABwxymme cwibl sBoonuu BuaoB no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTb Pa3MHOXEHUS
OPTaHU3MOB, HACJICACTBEHHAsI U3MEHYUBOCTh, 00pH0Oa 3a CyIIECTBOBAHNE, €CTECTBEHHBIM U MCKYCCTBEHHBIH
oT00D).

Odopmienne cuaTeTHYecKOl Teopun »HBomoruu  (CTD). HelTpansHas Teopus SBOIIIOLHH.
CoBpeMeHHas 3BOJIIOLIMOHHAs OMOJIOrHs. 3HaU€HUE 3BOJIIOIIMOHHON TeopuH B (OPMUPOBAHUU €CTECTBEHHO-
HAyYHOUW KapTHUHBI MUpA.

JdeMoHcTpanuu

IMoptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kioswe, Y. lapsun, C. C.
Yereepukos, U. U. lImansraysen, J>x. Xonaein, . K. bemnses.

Tabmuubel u cxembl: «CucteMa >xuBoi npupoas! (o K. JInaHEI0)», «JIecTHUIIA KUBBIX CYIIECTB (110
Jlamapky)», «Mexanusm (HOpMHPOBAHUSI HPHUCIIOCOONEHUH y pacTeHHMil M >KMBOTHBIX (1m0 Jlamapky)y,
«Kapra-cxema mapmpyrta nyremectBus Y. [lapeuna», «Haxonkm Y. Jlapsuna», «®Dopmbl GOphOBI 3a
cymectBoBaHue», «lloponbl romyOeit», «MHOroo6pasue KyJbTypHBIX GOpM KammycThl», «Iloponbr
JIOMalIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BHAOB (o Y. dapBuny)», «Cxema COOTHOIIEHHS
JBIDKYIIMX CHJI 3BOTIOLUN», «OCHOBHbBIE MTOJIOKEHUS CUHTETUUYECKON TEOPUHN SBOIIOLUM.

Tema 2. MUKPO3BOJIIOLUSA H €€ pe3yJIbTAThI

INonmynanusa kak sjaeMeHTapHas enuHUNa 3Bojouuu. COBpeMEHHbIE METOAbI OLIEHKH T'€HETHYECKOIro
pa3sHooOpa3usi U CTIPYKTypbl mHomyisanuil. l3MeHeHue TreHogoHAAa MOMYyISALMH KaK dJIEMEHTapHOE
SBOIIFOIIMOHHOE SBJICHUE. 3aKOH I'eHeTHIecKoro paBHoBecus k. Xapau, B. BaitaOepra.

DnemMeHTapHbIe (paKTOphl (ABIKYIIHME CHIIBI) BOJIONMM. MyTanuoHHBIH npouecc. KomOuHaTHBHAS
M3MEHYUBOCTh. Jlpefip reHoB — ciaydaiiHble HEHANpaBICHHBIC U3MEHCHHS YacTOT ajuleyici B MOITYJIAIUSX.
Odbdext ocHoBatensa. Iggexm Oymwvirounoco eopaviuika. CHUICEHUE 2eHEeMUYeCcK020 pPAa3HO0OpAaA3usL:
npuuunsl u creocmeus. Ilposesnenue s¢ppexma Opetigha cenog 6 6onvuwiux U MATLIX nonyaayusax. MUTrpannun.
H3zomsimus momyisiniuid: reorpadudeckas (IpoCTpaHCTBEHHAs), Orosiorudeckas (pernpolyKTUBHAs).

EcrecTBenHbIil 0TOOp — Hampapmsitomuil ¢axkrop 3Boaonuu. DOpMBI €CTECTBEHHOrO O0TOOpa:
JIBIDKYIIUH, CTaOWMIM3UPYIOIINKM, paspbiBaromui (qu3pynTuBHbIN). [lomoBoit oT6op. Bo3HmkHOBEeHHE H
SBOJIIOLIUSI COIIUAJIBHOTO MTOBEACHUS )KUBOTHBIX.

[Ipucnoco6ieHHOCTD OpPraHU3MOB KaKk  pe3yjbTar MMKPO3BOJIFOLINH. Bo3nukHOBeHUE
MIPHUCIIOCOOJICHUIT y Opranu3MoB. ApoMop}o3bl M uauoajanrtaruu. lIpuMepsl OPHUCIIOCOONEHUN Yy
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OpraHu3MoB: Mopdoiorudeckue, HU3HNOIOTHISCKUE, OMOXUMUUYECKHUE, MoBeneHYecKkrue. OTHOCUTEIbHOCTD
MPUCIIOCOOIIEHHOCTH OPTraHU3MOB.

Bun, ero kputepuu u cTpykrypa. Bumoobpa3zoBaHue Kak pe3yJbTaT MHUKPOIBOIIONMH. 3omsmus —
KiItoueBo  ¢daktop BumooOpazoBanus. IlyTh U cmocoObl  BHA00OOpa3oBaHUSA:  aJJIOMATPUUYECKOE
(reorpaduueckoe), cuMmrarpudeckoe (IKOJIOTHIECKOE), KMTHOBEHHOESY (TIOJTUTLIONINU3AIINS, THOPUIU3ALINS).
JIUTEeTbHOCTh 9BOJTIOIMOHHBIX MPOIIECCOB.

MexaHu3Mbl popMHUPOBaHUS OHOJIOTHIECKOTO Pa3HOOOpa3us.

Ponb sBOMONIMOHHOI OWOJIOTMH B pa3paOOTKEe HAyYHBIX METOJIOB COXpaHCHHUsS OmopasHOooOpasus.
MUKpOSBOIIOIS M KOSBOJIONHS MAapa3UTOB M UX XO35€B. MexXaHW3MBI (POPMUPOBAHUS YCTOHIUBOCTH K
aHTUOUOTHKAM M CITOCOOBI OOPHOBI C HEH.

JdeMoHCcTpauuu

IMoptpetsr: C. C. YUerBepukos, D. Maiip.

Tabmuupl u cxeMbl: «MyTalMoOHHAsT U3MEHYHUBOCTBY, «llomyNsIHoOHHast CTpyKTypa BHIa», «Cxema
MpOSIBIICHUsI 3akoHa Xapau—BaiiHOepra», «/IBMKyIIue CHIIBI 3BOJIOIHAN», «IKOJOTHYCCKAs W3OJSIHUS
MIOIYJIALUA ceBaHCKOU (openn», «['eorpaduueckas W30JSIUS JTUCTBSHHHUIIBI CHOUPCKON W JIMCTBESHHHUITHI
naypckoit», «llomyisimuoHHBIE BOJHBI YHUCICHHOCTH XUITHUKOB H  JKepTB», «CxemMa IedcTBH
€CTECTBEHHOT'0 0TOOpa», «PopMbl OOPHOBI 3a cyllecTBOBaHHEY», «MHOycTpuaabHbI MenaHu3M», «KuBbie
nckomaemeie», «[IOKpoBHUTENBCTBEHHAsT OKpacKa XUBOTHBIX», «lIpemympexnaromas okpacka »KUBOTHBIXY,
«®Duznonorndyeckre agantauumn», «[IpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY, «Kpurepuu
BUIa», «Bunbl-gBoiinuknm», «CrTpykTypa BHAa B npupone», «CHmocoObl  BHI000pa30BaHUS,
«['eorpaduueckoe BumOOOpa3zoBaHue TPEX BUIOB JIAHIBIIICH», «IKOJIOTHYECKOS BHUA000pa3oBaHUE BUOB
cuHULY, «llomumionasl pacreHuil», «KamycTHo-peeuHblil THOPUID.

OO6opynoBaHue: repdapu pacTeHUH, KOJUICKIIMM HACEKOMBIX, dydelia MTHIl U 3BEepeH ¢ Ipumepamu
pasIUYHBIX TPUCIIOCOONICHUM, Yydena MTHUIl U 3Bepel pa3HbIX BUAOB, repOapuu pacTeHHUil ONU3KUX BHUIOB,
00pa3oBaBIIMXCS PA3IMIHBIMH CITOCOOAMH.

JladopaTopHasi paGoTa «BbIsBIeHUE U3MEHUUBOCTH Y 0COOCH OJHOTO BUAAY.

JladopaTopHas padora «[IpucnocoOieHuss OpraHU3MOB U UX OTHOCHUTEIIbHAS IEJIECO00Pa3HOCThY.

JladopaTopHasi padora «CpaBHEHHE BHIOB IO MOP(HOJIOTUUIECKOMY KPUTCPHIOY.

Tema 3. Makpo3BoJIIolHs U €€ pe3yJIbTaThl

Metonpl W3y4YeHUs] MAaKpO3BOMIONHMH. IlaJlecOHTONOTMYECKHE METOABl H3YyYEHUS JBOJIIOIHH.
Ilepexonusie GopMBI U (PUIIOTEHETHYECKHUE PSIBI OPTaHU3MOB.

Buoreorpadguueckue meroasl m3ydeHus 3Boionuu. CpaBHeHHE (GUOpBl W (payHBl MAaTepUKOB H
ocTpoBoB. buoreorpaduueckue obaactu 3emMiti. BUIBI-OHIEMUKH U PEITUKTHL.

OMOpPHONIOTUYECKHE W CPaBHUTEIHLHO-MOP(OIIOTHYSCKHE  METOOBl  H3YUYCHHSI  DBOJIOLHH.
I'eneTnyeckue MeXaHU3MBI SBOJIIOLMY OHTOTEHE3a U MOSIBJIEHUS DBOJIIOLMOHHBIX HOBLIECTB. | OMOJIOTHYHBIE
W aHAIOTUYHEIE OpraHel. PyouMeHTapHBIE OpraHbl W aTaBU3MBL.  MOJEKYISIPHO-TEHETHYSCKUE,
OMOXMMHUYECKHE M MaTeMaTH4YeCKHe METOAbl U3YUYeHHs 3BOJIIOUHMHU. ['oMosniornuHbie reHbl. COBpeMEHHBIE
METOJBI MOCTPOCHUS (PHIOTCHETHISCKUX AEPEBhEB.

XPpOMOCOMHBIEC MyTaIllMX U 3BOJIIOLUS TEHOMOB.

OO1Me 3aKOHOMEPHOCTH (TIpaBWjia) OdBONIONWH. [Ipunyun cmenvt @yuxkyuii. HeoGpaTumMocThb
OBOJJIIOIIUH. A,I[aHTI/IBHaSI paauany. HepaBHOMepHOCTL TEMIIOB 3BOJIFOIINH.

JdemoHcTpanuu

IToptpetsl: K. M. Bap, A. O. Kosanesckuii, @. Mrosuiep, O. I'ekkensb.

Tabnuubl 1 cxeMmbl: «OUIOTEHETHYECKUN Pl JIOLWIAAN», «APXEONTEPUKC», «3BEpO3yObIe SAIIEPHI»,
«Crerouedanbry, «Puanodute», «CeMeHHbIE NallOPOTHUKNY», «buoreorpaduueckne 30HBI 3eMiny,
«Ipeiip xoHTHHEHTOBY», «PenukTe», «HadanpHble CcTaguu SMOPHOHAIBHOIO PA3BUTHUSL IMO3BOHOYHBIX
JKHBOTHBIX», «['OMOJOTHYHBIE W aHAJIOTHYHBIE OPTaHbl», «PyInMMeHTED», «ATaBU3MBDY, «XPOMOCOMHBIE
HaOOpbl YeJoBEeKa W IIHMIIaH3e», «[J1aBHbIC HaINpaBJICHUS 3BOJIOLIHN», «OOIIMe 3aKOHOMEPHOCTH
SBOITFOIIAI.
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OO6opynoBaHue: KOJUIEKIIMHU, TepOapuu, MYJSDKH HMCKOIMAeMBIX OCTAaTKOB OpPTraHU3MOB, MYJISKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJICKIIMH HACEKOMBIX.

Tema 4. IIpoucxoxaeHne U pa3BuTHe )KU3HU Ha 3eMJie

HayuHble rUmoTe3sl OPOUCXOXKIEHUs >KU3HU Ha 3emie. AOuoreHe3 W mnaHcrnepMmus. JloHaydHbIe
MPECTABICHUS O 3apOXKIACHNUM >XKU3HHU (KpearmmoHu3M). ['HUImoTe3a MOCTOSHHOTO caMO3apOKICHHS KU3HA U
e€¢ ompoBepkenue omnbiTaMu D. Penu, JI. Cnannannanum, JI. Ilacrepa. IlpoucxoxxaeHue XKU3HU U
acTpoOHOJIOTHS.

OCHOBHBIC JTanbl HEOPraHWYECKOW dBoNOIMH. [lnaHeTapHass (TeosiorHMyecKas) HSBOJIOIHS.
XuMudeckasi 3BoMOnus. AOHOTCHHBI CHHTE3 OPraHWYECKHWX BemecTB W3 Heopranmdeckux. OmwiTr C.
Munnepa u I'. FOpu. O6pazoBanue moauMepoB U3 MoHoMepoB. KoarepBatHas runote3a A. M. OnapuHa,
rurnoTe3a nepBuyHoro OyipoHa JIx. XonaelHa, reHeTHdeckas rumnotesa . Mémrepa. Pu6osumsr (T. Uek) u
runotesa «mupa PHK» V. I'mibepra. ®opmupopanre MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKJICTKH.

Hcropus 3emnn u Metoasl e€ n3ydeHus. Mickonaemble OpraHu4eckrie ocTaTku. I'eoxpoHoiorust u e€
meTonsl. OTHOcHTENbHAsT M aOCONMIOTHAs TeoXpoHOJOTHs. ['eoXpoHOJOTHMYecKass MIKaja: J0HBI, DL,
MEPUOIbI, PDTIOXH.

HayanpHble 3Tanbel oprannyeckoi 3Bosouuu. llosBieHue U 3BONIOLUSA MEPBBIX KJIETOK. DBOIIOLHUS
meTabonu3ma. BO3HUKHOBEHHE MEpBBIX 3KOcUcTeM. COBpEMEHHbIE MHUKPOOHBIE OHMOIJIEHKH KakK aHaJIor
nepBbIX Ha 3emiie coobiecTB. CTpoMaToIUThL. IIpoKapruoOTHl U 3yKapuOTHI.

IIpoucxoxnenue  HSykapuoT (CHUMOHMOTreHe3). DBOJIOIMOHHOE  IMPOHCXOXKACHHUE  BHPYCOB.
IIpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OPraHU3MOB.

OCHOBHBIC JTallbl JBOJIONHMHU BHICIIUX pacTeHuid. OcCHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuii Ha cymnry. llosiBieHHe CHOPOBBIX pacTeHW M 3aBoeBaHHE MMH cylmd. CeMeHHBbIE pacTeHUS.
ITpoucxoskieHre IBETKOBBIX PaCTESHHIA.

OCHOBHBIE ATambl 3BOJIONHH XUBOTHOTO MHupa. OCHOBHEIE apoMoOp(doO3bl >XUBOTHBIX. BeHckas
(payna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX THUMOB. [lepBbie XOpa0oBbIe KUBOTHBIE. JKU3Hb B
BOJe. OBOJIIONMSA  IT03BOHOYHBIX. [IpomcxoxiaeHnue ampuOuii wu  pentwmid. [IpoucxoxaeHue
MIIeKoNuTaromux W nrtur. [IpuHnun xirodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMH U
MMO03BOHOYHBIMH KUBOTHBIMHU CYIIIH.

PazButue xu3Hu Ha 3emMiie MO 3paM U TMepuoiaM: apXxel, MpoTepo30i, Najeo30i, Me3030M, KaifHO30M.
OOmasi xapakTepucTHKa KIMMaTa W TEOJOTUUECKHUX IpoIeccoB. llosBieHMe W pacuBeT XapaKTEPHBIX
OpTaHu3MOB. YTJIe00pa3oBaHUE: €r0 YCIOBHS U BIMSIHUE HAa Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpPaHUSI — 3KOJOTHYECKHE KPHU3UCHI MPOUUIOro. IIpUuuHBl M CIEICTBUS MacCOBBIX
BeiMupaHuii. COBpEeMEHHBIH OKOJOTHYECKHH KpH3HC, ero ocoOeHHocTH. [IpoGnema coxpaHeHUs
ouopaszHooOpasus Ha 3emie.

CoBpeMeHHas CHCTeEMa OpraHudecKkoro mupa. [IpuHiune! knaccudukanuu opraHnn3MoB. OCHOBHBIE
CUCTEMaTUYECKUE I'PYIIbI OPraHU3MOB.

JemMoHcTpanuun

IMopTpetsr: @. Peau, JI. Cniasmanuanu, JI. [Tacrep, Y. 1. Meunukos, A. U. Onapun, k. XonaeiH, I
Mémnep, C. Munep, I'. FOpu.

Tabmuupr u cxembl: «Cxema omnbita @. Pegm», «Cxema omnbita JI. Tlactepa 1o u3y4YeHHIO
camMo3apoXKIeHus KU3Hn», «Cxema omnbita C. Musiepa, I'. FOpu», «29Tansl HEOpraHUYECKOU 3BOITIOILIUN,
«[eoxpoHonornueckass mkana», «HadampHple dTambl OpraHUYECcKOW 3BOIOIUN», «Cxema oOpa3oBaHUS
9YKapuoT MyTEM cHUMOUOTreHe3a», «Cucrema >XHUBOH mOpupoab», «CTpoeHue BHUpYyCa», «ApoMopdo3bl
pactenuii», «PuHHODUTE», «OIHOKIETOYHBIC BOJAOPOCI», «MHOTOKIETOYHBIC BOJOPOCITI», «MXu,
«[TanmopoTHukmu», «lonocemeHHble pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHSA
)KUBOTHOTO MHpPa», «ApoMopdo3bl XUBOTHBIX», «lIpocteiimmey, «KumreaHomonoctHeiey, «llmockue
4epPBU», «YIIEHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJHEIC), «[IpecMmbikaronuecs», «IITuneny,
«Mnexonuraromue», «Pa3Butne XU3HU B apXercKou spey», «Pa3BuThe XHW3HU B MPOTEPO3OHCKON 3pey,
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«Pa3BuTHE XU3HU B IAJIEO30MCKOMN 3pe», «Pa3BuTue >KU3HUM B ME3030HCKOH 3pe», «Pa3BuTue XHU3HU B
KaifHO30MCcKO 3pe», «CoBpeMeHHasi CUCTeMa OPraHuYeCcKOro MUPay.

OGopynoBaHue: TepOapuM pacTEHHUH pPa3IMYHBIX OTJICNIOB, KOJUJICKIIMHM HACEKOMBIX, BIIQXKHBIC
NpenapaTtbl dKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM UTJIOKOXKHUX, CKEJIEThl TIO3BOHOYHBIX KUBOTHBIX,
yyyesia OTULl U 3BEpeH, KOJUIEKLIHUM OKAaMEHEJIOCTEM, IIOJIE3HBIX MCKONAEMBIX, MYJISDKH OpPraHUYecKHX
OCTaTKOB OPTraHU3MOB.

BuprtyaabHas gadopatopHasi padora «MoaenupoBanne omnblToB Musmepa—lOpu no uzydeHuro
aOMOTeHHOTO CHHTE3a OpraHUYECKUX COSIMHESHUH B TIEPBUYHON aTMocdepe».

JladopaTopHas padora «/3ydyeHre u onrcaHue UCKOMAaEeMbIX OCTaTKOB JIPEBHUX OPTraHU3MOBY.

IMpakTuyeckas padora «M3yueHue ocoOEHHOCTEH CTPOSHHS PACTEHUH Pa3HBIX OTICIOBY.

MpakTuueckast padora «l3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHEIX )KUBOTHBIX Y.

Tema 5. IIpoucxoxaeHnue yejaoBeKka — aHTPOIIOreHe3

Pazgens! 1 3aaun aHTponoIOruU. MeTo1bl aHTPOTIOJIOT U H.

CraHoBIE€HUE MPEICTABICHUI O MPOUCXOXKICHUHN YenoBeka. Penurno3zneie Bo33penus. CoBpeMeHHbBIE
Hay4YHbIE€ TEOPHUH.

CX0ACTBO YeNOBE€Ka C JKMBOTHBIMU. CHUCTeMaTHYeCKOEe IIOJIOKEHHE uesoBeka. CBHUIETENbCTBA
CXOJICTBAa 4YeJIOBE€Ka C >XMBOTHBIMHU: CPaBHHUTEIbHO-MOP(OIOTHYECKUE, dMOpUOJIOTHYecKue, (Hu3nomaoro-
omoxmMuUdeckue, IoBeacHUYCCKHE. OTIHYMS dYeIOBeKa OT JKUBOTHBIX. [IpsSIMOXOXKIAEHWE W KOMILICKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAIBHOU CUCTEMBI.

Hpmwxymme cmibl  ((pakTOpbl) aHTPOIOreHe3a: OHOJIOoTHYEeCKHe, conuaibHblie. COOTHOIICHUE
OHOJIOTUYECKUX U COIUAIIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHEBIC CTaJUM aHTpomoreHe3a. PaHHHE 4delOBEeKOOOpa3HbIe 00E3bIHBI (MMPOKOHCYIIBI) U PaHHUE
MMOHTHUBI — OOIIMEe MPEeAKH YeI0BEKOOOPa3HBIX O0E3bsIH W JIFOJICH. ABCTPAIIONUTEKH — JIBYHOTHE TPEIKH
nronieit. YenoBek yMmenblid, IepBble U3TOTOBIICHUS OpYAUN Tpyia. UenoBeK MpsiIMOXOISIIUNA U TIEPBBIA BBIXO
mrojieit 3a npeaensl Adpukn. YenoBek reiaenboeprckuii — oOIMid MPEIoK HEaHIePTaIbCKOTO YeJIOBEeKa U
4yejoBeKa pa3yMHOro. YenoBek HeaHAepTaJIbCKUI KaK BUJ JIFOJIEH XOJIO0AHOTO KinMmara. YeloBeKk pa3yMHBIN
COBPEMEHHOT'O THIIA, JCHHCOBCKUH HYEIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamMu AdQpuKH.
ITaneoreHeTnka M MaJcOreHOMHKA.

DBOJIOIMST COBPEMEHHOTO YelioBeKka. EcTecTBeHHBINH O0TOOp B MOMYJISAIMUAX YeJIOBeKa. MyTallMOHHBIN
nporecc u nomuMopdusM. [lomysauoHHbIE BOJHBI, JIpeid reHoB, Murpanus u «3GdekT ocHoBaTeIs» B
MOMYJISLMSAX COBPEMEHHOTO YEI0BEKA.

Yenopeueckne pacel. [loHsitne o pace. bonbmme pacel: eBporeomnaHas (eBpa3uiickas), aBCTpalio-
HerpougHas (PKBaTOpUaIbHAs), MOHIOJOMIHAs (a3uaTCKO-aMepUKaHCKas). BpeMss u myTH pacceieHus
yejioBeka 1o Iuila”Here. EnuHCTBO denoBeueckux pac. HaydHas HECOCTOSTENBbHOCTH pacu3Ma.
IIpucnocoOIeHHOCTh YeOBEKa K pa3HBIM YCIOBHSIM OKpYyXKarolled cpeansl. BiusHue reorpadudeckoit
cpenbl U aperida reHoB Ha MOP(OIOTHIO U (PU3HOJIOTHIO YeTIOBEKa.

MexxAUCHUIUIMHAPHBIE METOAbl B (PU3UUECKON (OHOJIOrHYecKoil) aHTPOIOJIOTHH. ODBOJIOIUOHHAS
AHTPONOJIOTHUSA U NAJICOAHTPOIIOJIOT U YeJIOBEUECKUX NONyIsaui. buocounanpHble UCCIeTOBaHUS IIPUPOIbI
yesoBeKa. VccieqoBanye KO3BOIIOIUH OMOJIOTHYECKOTO U COLIMAIBHOIO B YEIOBEKE.

JemMoHcTpanuun

IToprpetsl: Y. Jdapsun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabnuubl U cxembl: «MeToAbl aHTPOMOJIOTHUNY, «I OJIOBHOW MO3T YejoBekay, «YeroBekooOpasHbIe
00e3bsiHBY, «CKelleT YeloBeKa M CKeJleT MIUMITaH3e», «PyauMeHTBl M aTaBU3MBD»Y, «JIBWXKYIIHME CHIIBI
aHTPONOTeHE3a», «DBOJIIOIMOHHOE APEBO UYEIOBEKa», «ABCTpPAIIONMUTEK», «UemoBek yMmenbiit», «HenoBek
npsiMmoxoasmui», «JlenucoBckuii yenoBex» «Heanaepranbubsny, «KpomansoHIb», «lIpegku demoBekay,
«DTarbl 3BOJIIOLINYN YeJIoBeKay, «Packl uemoBeka.

OOopynoBaHHE: MYyISDKH OKaMEHEJIOCTEH, MPEIMETOB MaTepHUAIBHON KyIBTYpPHI MPEIKOB YEIOBEKa,
penponykiuu (pororpadun) kapTHH ¢ MHUDOIOTHUSCKUMH U OHOJICHCKUMHU CHOYKETaMH MPOUCXOKICHUS
geloBeKa, (ororpadui HAXOAOK HMCKOMAEMBIX OCTATKOB YEJIOBEKAa, CKEJET UYeIOBEKa, MOJENh deperna
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YCJIOBCKa M 4YC€pClia IHUMIIaH3€, MOJCJIb KHCTH YCJIOBC€Ka W KUCTU HIMMIIAH3€, MOJCJIHN TOpCa MNPECIAKOB
YEJIOBEKA.

JladopaTopHasi paGora «l3ydeHHe OCOOCHHOCTEH CTpPOCHHMsS CKeJieTa 4YeJOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKJICHUEM.

IlIpakTnyeckasi padora «/3ydeHne SKOJIOTHYECKUX aJanTali YeIIOBEKa.

TeMa 6. IK0J10TrUsl — HAYKa 0 B3aMOOTHOIIEHUSIX OPTAHU3MOB U HAOPTaHU3MEHHBIX CHCTEM C
OKpYyKamllei cpeaoii

3apoxaeHue U pa3BuTHE dKoyiornu B Tpyaax A. I'ymbompara, K. ®@. Pynbe, H. A. Cesepiosa, O.
T'exxens, A. Teacnu, B. H. CykauéBa. Paznensr u 3anaun sxonoruu. CBsI3b SKOJIOTHU C APYTUMU HAYKaMH.

Metonsr skosoruu. IloneBele HaOmOAeHUs. OKCHEPUMEHTHI B JKOJOTHH: IPUPOAHBIE |
mabopaTopHbie. MoAeIupoBaHHE B OKOJOTHH. MOHUTOPUHT OKpYJXKaloIeld cpenpl: JIOKAIBHEIH,
PETHOHAIIBHBINA U TJI00aTbHBIH.

3HaueHUe PKOJIOTUUECKUX 3HAHUI JJI YelloBeKa. DKOJIOTHYECKOe MUPOBO33PEHHE KaK OCHOBA CBsI3ei
genoBeyecTBa ¢ mnpuponon. DopMUpoOBaHME SKOJIOTHYECKOW KYJIBTYPHI U DKOJOTHYSCKON TPaMOTHOCTH
HACEJICHUsL.

JdeMoHCcTpauuu

IToptpetsl: A. I'ym00nbear, K. @. Pynse, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3gensl skonorum», «MeTonsl 3Koiorum», «CxemMa MOHUTOpPHHTA
OKpY Kalollleil cpeabn.

JlabGopaTopHasi padora «3ydyeHrue MeTOI0B SKOJOTHYECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmel U cpefa o0UTaHHUSA

Oxosiorndeckne (GakTopsl W 3aKOHOMEpPHOCTH uX JnedcrBus. Kiaccndukanmust 3KOJIOTHYECKHX
(akTopoB: abOmoTmyeckue, OHMOTHYECKHE, aHTpPOINOreHHble. OOImMe 3aKOHOMEPHOCTH JICHCTBUS
skonoruueckux ¢pakropoB. IIpaBmno wmunumyma (K. Inpenrens, 0. JIubux). TonepaHTHOCTH.
DOBpUOUOHTHBIE U CTCHOOMOHTHBIE OPTaHU3MBI.

Aobuotuueckue paktopsl. CBeT Kak sKojorudeckuii pakrop. [lelicTBUE pa3HBIX yYaCTKOB COJTHEYHOIO
CIIEKTpa Ha OpPraHU3MBI. OJKOJIOTWUYECKHE TPYIIBl PACTCHHH M >XUBOTHBIX II0 OTHONICHHUIO K CBETY.
CurnansHas poisib cBeTa. doToneproansm.

TemmepaTrypa Kak DJKoilormueckuii  ¢akxrop. [elictBue TeMmepaTypsl Ha  OpPraHU3MEL
IoiikunoTepMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHbBIE OPTraHU3MBI.

Brnaxuocts kak skonormueckuil (akrop. IlpucrmocobieHus pacTeHHN K IOIICPKAHHUIO BOJHOTO
bananca. Knaccudukamnus pacTteHHH 10 OTHOMICHHUIO K Boze. [IpucrocobneHns >KUBOTHBIX K M3MEHEHHIO
BOJHOT'O PeXHUMa.

Cpensl oOUTaHUS OPTAaHU3MOB: BOIHAsI, HA3EMHO-BO3IYIITHAS, TIOYBEHHAS, TITyOMHHAS ITOITIOYBEHHAS,
BHYTpHOpraHu3MeHHas. PU3NKO-XUMHYeCKHe OCOOCHHOCTH Cpesl OOWTaHMs OpraHu3MoB. [Ipucrnocobnenus
OPTaHU3MOB K KU3HHU B Pa3HBIX Cpeaax.

Buonornueckue putmbl. BHemnwe u BHyTpeHHHE pUTMBL. CyTOUHBIE W TOAUYHBIE PUTMBI.
IIpucroco6IeHHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHHA KU3HMU.

JKuznennsle ¢opmbl opranuzmoB. [lonstue o xu3HeHHOU ¢opMme. JKu3HEeHHBIE (DOPMBI pACTECHUN:
JIepeBhs, KyCTapHUKHU, KYCTApHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHBIE (HOPMBI
>KUBOTHBIX: THAPOOUOHTEI, T€0OMOHTHI, a3p0OHOHTEI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.

Buornueckue ¢akTopbl. Buasl OHMOTHYECKMX B3aMMOJSHCTBHI: KOHKYPEHIUS, XHUIIIHHUYECTBO,
cuM6bmo3 m ero ¢opmel. IlapasuTusMm, Koomepaiys, MyTyaldu3M, KOMMEHCAIN3M (KBapTHPaHTCTRBO,
HaxJieOHU4ecTBO). Hetpoduueckue B3anmMoaeicTBus (Tonuyeckue, popudeckue, padpuyeckue). 3HaUCHUE
OMOTHYECKMX B3aWMMOJCHCTBUI I CYIIECTBOBAaHHMS OpPTraHM3MOB B cpene oOwutanusa. [lpuHimn
KOHKYPEHTHOT'O HCKITIOUCHHUSI.

JleMoHCcTpanuu

Tabmuupl U cXeMbl: «DKOJOTHYecKHe (pakTopb», «CBETOBOH CHEKTP», «IKOJOTHUYECKHE TPYIIIIBI
)KHBOTHBIX II0 OTHOWICHHUIO K CBETY», «[eIIOKpOBHBIE >XHUBOTHBIE», «XOJIOIHOKPOBHEIC >KHBOTHEICY,
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«®DU3NOIOTHYECKHE alalTallui KUBOTHBIX», «Cpelnpl 0OUTaHUsS OpraHu3MoB», «buolorndyeckue puTMBbI»,
«Kwuznennsie GHopMBI pacTeHuin», «KuzHeHHBbIE (OPMBI KUBOTHBIX)», « IKOCUCTEMA ITUPOKOIUCTBEHHOTO
neca», «Okocucrema XBoWHOro Jeca», «llemm mmTanus», «XummHudyectBo», «llapaszutuzm»,
«Konkypenuus», «Cumonosy», «KommeHncammzm».

OOopynoBanue: repOapu pacTeHUH W J>KUBOTHBIX, HPHUCIIOCOONEHHBIX K BIMSHUIO Pa3IUIHBIX
9KOJIOTHYECKNX (aKTOpPOB, TrepOapuy CBETOJNIOOUBBIX, TEHENMIOOMBBIX W TEHEBBIHOCIWBBIX PaCTCHUH,
CBETONIOOWBBIC, TEHEIIOOMBEIC W TEHEBBHIHOCIWBBIE KOMHATHBIC PACTCHUS, TepOapud M KOJUICKIIMH
TEIUIONIOOMBBIX, 3MMOCTOMKHUX, MOPO30YCTOWUMBBIX PACTEHMI, Uydesa IITUIl U 3Bepe, repObapuu pacTeHHid,
OTHOCAIHXCS K rTurpoduram, KcepopuraMm, Me3opuTam, KOMHATHEIC PACTCHUS MaHHBIX TPYMIl, KOJUICKIIUH
>)KHBOTHBIX, OOMTAIOIMINX B PAa3HBIX cpenax, repOapuy M KOJUIEKIMH PACTCHHUH M KUBOTHBIX, OOJIAJAFOIINX
gepTaMH MPUCIIOCOOTIEHHOCTH K CE30HHBIM MU3MEHEHUSAM YCIOBUM JKU3HH, TepOapu U KOJUICKIINH PaCTSHHI
W SKUBOTHBIX Ppa3IHYHBIX JKU3HEHHBIX (OPM, KOJUICKIHH >KHBOTHBIX, YYACTBYIOIIUX B pPa3IMIHBIX
OMOTHYCCKUX B3aMMOACHCTBUSX.

JladopaTopHasi padoTa «BrIsIBIICHHUE NPUCITIOCOOJICHHUI OPTaHU3MOB K BIUSHUIO CBETAY.

JladopaTopHasi padora «BpIsgBlIeHHE NPUCTIOCOOIEHHUI OPraHU3MOB K BIUSHHUIO TEMIIEPaTypbD».

JlabopaTopHasi padoTa «KAHATOMHUYECKHE OCOOCHHOCTH PACTESHHUH U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJI0rus BUAOB U NOMYJISIIHIA

OKOJIOTUUECKHE XapaKTepUCTUKU monyisinuu. llomyssmus kak Ouosiorndeckas cucrema. Ponb
HEOJTHOPOJAHOCTH CpeJlibl, (PU3NUECKUX OapbepoB M OCOOEHHOCTEW OMOJIOTHMM BHUIOB B (OPMHPOBAHUU
MPOCTPAHCTBEHHOU CTPYKTYpHI NOMyJisiiuii. OCHOBHBIE MOKa3aTENH IOIMYJISIIUN: YUCIEHHOCTD, IUIOTHOCTb,
BO3pAacTHAasl U MOJIOBasi CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIIHSL.

DKoJioruueckas CTpyKTypa nomyJisinui. OneHKa YUCISHHOCTH HNOMyJauu. JAuHaMyuKa Nomyssiliud 1
e€ peryjsinus. buorndeckuil moTeHUUA NONMYJALMH. MoaenupoBaHue AUMHAMUKU nomnyisanuu. Kpusble
pocTa 4YHCIEHHOCTH Tmomyyisiiud. KpuBble BBDKMBaHUSA. Perynsamus YHCISHHOCTH MOMYJSALUNA: POJib
(bakTOpOB, 3aBUCAINX W HE 3aBUCAIINX OT IUIOTHOCTH. ODKOJOTHYECKHE cTparernu BuAoB (r- u K-
CTpaTETuun).

IMousaTne 006 sKoOJOTHMYECKOW HHUINE BHIA. MecTtooOutanue. MHOroMepHass MOJEIb 3KOJIOTHYECCKOMN
auin k.. Xatunacona. Pazmepsl skonoruueckoi HuMu. [loteHmanbHas U peaan3oBaHHas HUIIH.

Bun kak cucrema nomyianuid. Apeanbl BUAOB. BBl U UX KU3HEHHbIE CTPATErMHU. DKOJOTHYECKHUE
SKBUBAaJICHTHI.

3aKOHOMEPHOCTH MOBEJIEHUS U MUTpalUil )KUBOTHBIX. bUonornyeckre HHBa3Mu 4y>KEPOJHBIX BHUIOB.

JlemMoHcTpanuu

IToptper: Ix. . XaTauHCOH.

Tabmuup! 1 CXeMBI: « DKOJIOTUIECKHE XapaKTEePUCTUKH MOy, «IIpocTpaHcTBEHHAsI CTPYKTypa
nonyisiuumn», «Bo3pacTHble mnHpaMuAbl nonyasauum», «CKOPOCTh 3aceleHHsl IIOBEPXHOCTH 3eMIId
Pa3IuYHBIMU OpraHuzMammn», «Moaesns s3xkonorndeckord Humu Jx. M. XaTtauHacoHay.

O6opynoBanue: repbapuu pacTeHUN, KOJJIESKIINH KUBOTHBIX.

JlaGopaTopHas padora «lIprucrmocoOneHus ceMsH PaCTCHUH K pacCEICHHUIOY.

TeMma 9. Jkos10rusi cO001IECTB. JKOJOTHYEeCKHE CUCTEMBI.

CooOmrectBa oprann3mMoB. bruorieHo3 u ero cTpykrypa. CBa3u MeXXAy OpraHn3MaMi B OHOIICHO3E.

Okocuctema kak OTKpbITas cuctema (A. Jx. Tencnu). DyHKIMOHAIBHBIE OJOKH OPraHU3MOB B
JKOCHUCTEME: TPOAYIICHTHI, KOHCYMEHTHI, peaylleHThl. Tpodudeckne ypoBHH. TpodHudecKkne Ienu U CETH.
AobuoTndeckre OJIOKH 3KocucTeM. [10UBBI U HIIBI B KOCHCTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTHHU B
9KOCHCTEME.

OcCHOBHBIE IOKa3aTeln 3KOCHCTEMbl. buomacca W npoaykuus. DKOJIOTMYECKHME MHUpPaMHUIbl YHCEl,
61OMacCCHI ¥ YHEPTHH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIC CMEHBI COOOIIEeCTB — cyKileccuu. [lepBHYHBIE WU BTOPUYHBIC CYKIIECCHMH W UX HPUYHHBI.
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AHTpoOHOTreHHBIE BO3ISHCTBUS Ha cykueccuu. KiammakcHoe coobmecTBo. bropasnooOpasue u moiHOTa
KpPYTrOBOpPOTa BEIIECTB — OCHOBA YCTOHYUBOCTU COOOILIECTB.

IIpupoaHBIe 3KOCUCTEMEI. JKocucmemsl 03€p U pex. IKocucmemuvl Mopell U OKeaHos. IKOCUCmeMbl
MYHOp, 1eco8, cmenetl, NyCmbolHb.

AHTpPOTIOTE€HHBIE SKOCUCTEMBI. ATpOdKOCUCTEMA. ATPOIeH03. Paznuuusi MeXay aHTPOIOTEHHBIMH U
MPUPOTHBIMH IKOCUCTEMAMHU.

Vpboskocucrembl. OCHOBHBICE KOMIIOHCHTHI ypOoskocucteM. [opoackas ¢iopa u  dayHa.
CuHaHTponu3anusi ropoackod ¢ayHbel. buonornueckoe MU XO03sHCTBEHHOE 3HAUCHHE arpo3KOCHCTEM H
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX B3aUMOJISHCTBHH OpPraHU3MOB B dKOcHUcTeMaX. Poib
Kackaonoco apgexma u 6ud08-30upuramopos (Kuowesblx 6udos) 6 QOYHKYUOHUPOBAHUU IKOCUCTIEM.
Ilepenoc sHEprum u BEUIECTB MEXY CMEKXHBIMHU 9KOCUCTEMAMU. Y CTOMYMBOCTH OPTAHU3MOB, MOITYJISIIIUNA U
9KOCHUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3AECUCTBUH.

Mexanuszmol 6030eticmeusi 3a2psi3HEHUll PA3HLIX MUNOE HA CYOOPSAHUZMEHHOM, OpP2AHU3MEHHOM,
NONYAAYUOHHOM U IKOCUCITNEMHOM YPOBHSX, OCHOBbL IKON02UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6030eticmausi. MeToI0JI0THsI MOHUTOPHUHTA €CTECTBEHHEBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JdemoHcTpanuu

IToptpet: A. Ix. Tencnu.

Tabmuuplt u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHUCTEMa NIMPOKOJIUCTBEHHOTO JIecay,
«IKocucreMa XBOHWHOTO Jieca», «DPYyHKIMOHAJIbHBIE TPYIIBl OPraHU3MOB B 3Kocucrteme», «Kpyrosoport
BEIIECTB B dKOocucTeMey, «Llenu nmutanus (rmacTOUIHAS, JETPUTHAS)», « IKOJIOTHYECKasl MUpaMHUia YUCEID,
«DKoJyiornueckas nupamuza OuomMacchl», «JKoJoruueckas nupamuia 3Heprun», «OopasoBaHue 0oJioTay,
«IlepBuunas cykueccusp», «BoccTaHOBIeHHE Jieca IMOcie Mokapa», «IKOCHUCTEMa 03€pa», «ATPOIICHO3Y,
«KpyroBopoT BelecTB ¥ TOTOK SHEPTUU B arpolieHo3e», «IIpumepsl ypboakocucTemy.

OO6opynoBanue: repOapuu pacTEHUH, KOJUICKIIMA HACEKOMBIX, dydella ITHI[ U 3Beped, repoapum
KyJBTYPHBIX U JUKOPACTYIINX PACTEHUM, aKBAPUYM KaK MOJIEIb YKOCUCTEMBI.

IMpakTuyeckan padora «M3ydeHue u onvcanue ypoo3KOCUCTEMBD.

JladopaTopHasi padora «l3yueHue pasHOOOpazus MEIKUX IMOYBCHHBIX UYJIICHUCTOHOTHX B Pa3HbBIX
9KOCHUCTEMAaX».

IKCKypcus «IKCKYypCHsl B THITUYHBIN OHoreoreHo3 (B 1yOpaBy, Oepe3HsK, SIbHUK, HAa CyXOIOJIbHBIN
WA HOUMEHHBIH JIyT, 03€p0, OOIIOTO)».

IKCKYpPCcUA «IDKCKYPCHUS B arpOIKOCHCTEMY (Ha IOJIE UJIX B TSIUTMIHOE XO3SHCTBO)».

Tema 10. Buocdepa — riiod6anbHass IKocucTemMa

Bbuochepa — oOmieruranerapHas 00o0704Yka 3eMiId, TJE CYIISCTBYST HWJIM CYIIECTBOBAlIa >KHU3Hb.
PasButHe npencraBieHnit o 6mocdepe B Tpynax J. 3tocca. Yuenune B. M. Bepranckoro o Oumocdepe.
Oo6nactu 6uocdepsnl u e€ cocras. JKupoe BeliecTBo 6uochepsl 1 ero GyHKIIHH.

3akOoHOMEpHOCTH cyllecTBoBaHusA Ouoceprl. OcobenHocTu Ouochepbl Kak TII0OAIBHON
JKOCHUCTeMBI. JlmHaMudeckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BemecTB 1 OMOTCOXUMUIECKHE [TUKITHI
(yrnepona, a3ora). PuUTmMuuHOCTS siBieHU B Onocdepe.

3onanbHOCTh Omocheprl. [lonstne o Omome. OCHOBHBIE OHMOMBI CYIIW: TyHApa, XBOWHBIC Jieca,
CMCIIaHHBIC W HIMPOKOJHCTBCHHBIC JIECA, CTCIIN, CaBaHHbI, IIYCTBIHH, TPOIIMYCCKUE JI€Ca, BBICOKOI'OPbAI.
Knumar, pacTuTenbHBIH U )KUBOTHBIA MUP OMOMOB CYIIN.

CtpykTypa ¥ (DyHKIHS KHUBBIX CHCTEM, OILIEHKA UX PECYPCHOIr0 IIOTEHIHAaNa U OMOChEepHBIX (PyHKITHIA.

JdemoHcTpanuu

IMoptpetsr: B. U. Bepuaackwuit, 3. 3rocc.

Tabmuus! u cxeMsl: «I'eocteps! 3emnny», «Kpyrosopot azora B nmpupone», «Kpyrosopot yriepona B
npupozne», «KpyroBopor kucimopoma B mpupoze», «KpyroBopor Bomel B mpupojne», «OCHOBHBIE OMOMEI
cymm», «Knumaruueckue mosica 3emnn», « Tynapay», «Taira», «Cmemannbiii gec», «llInpokonmucTBeHHBIN
necy, «Crenby», «CaBanHay, «IlycTeiasy, « Tponmaecknit mecy.
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O6opynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUW >KUBOTHBIX.

Tema 11. YesioBeKk M OKpY:Kawmias cpeaa

DKOJOTHYECKHEe KPU3UCHI M WX HOpUYUHBL. BoszneiicTBue uenmoBeka Ha Owocdepy. 3arpssHeHHE
BO3YIIHOM cpenbl. OxpaHa BO3AyXa. 3arpsi3sHEHUE BOAHOM cpeanl. OxpaHa BOAHBIX pecypcoB. Pa3pyieHue
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTPOIIOTEHHOE BO3JICHCTBME Ha PACTUTENBHBIM W >KUBOTHBIH Mup. OXpaHa pacTUTEIBHOTO H
JKUBOTHOTO Mupa. OCHOBHBIE NPHHIUIBI OXpaHbl Tpupoasl. Kpacueie kuHuru. Ocobo oxpaHseMbie
npupoausie Tepputopuu (OOIIT). Borannuyeckue caasl U 300JI0THYECKHE TAPKU.

OCHOBHbIE NOPUHLUIIBI YCTOHYHMBOIO pa3BUTUs 4YEJIOBEYECTBA M IpUpOAbl. PamuoHaibHOE
MIPUPOAOTIOIF30BaHNE U COXpaHEHHE OHOJIOTHYecKOTro pasHooOpasus 3emmn. OOmIMe 3aKOHOMEPHOCTH
TI00ABHBIX  DKOJIOTHYECKUX KpHu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3HWCa W €ro BEpOSATHBIC
MOCJIEACTBUS.

Pa3BuTHe METONOB MOHUTOPUHIA pPa3BUTHS OIACHBIX TEXHOIEHHBIX mpoueccoB. CucmemHovle
uccne008anus nepexooa K pecypcocbepezarowjeli U KOHKYPEHMOCnocooHou sHepeemuxe. bBuonocuueckoe
pasnoobpasue u buopecypcvi. Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuusaroujue OOCMyn K
UH@OpMAYUU NO COCMOSHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbI IKOpeaburumayuy dIKocucmem u
cnoco6o6 60pbbbl ¢ buonospexcoeHuAMU. Pekoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCTIEM.

JemMoHcTpanuun

Tabmuupl u cxeMmbl: «3arps3HeHue aTMmocdepbl», «3arpsisHeHHe ruapochepby, «3arpsi3HEHHE
mouBbl», «[lapaukoBeii 3ddekT», «Ocobo oxpaHseMble MNPUPOTHBIE TEPPUTOPUN», «Momenu
YHOPaBIIEMOTO MUPA».

OOopynoBanue: Qotorpaduu OXpaHSIEMBIX pacTeHUH U KUBOTHBIX Kpacuoli kuHuru Poccuiickoit
®enepauuu, KpacHoli KHUTH peruoHa.

INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI ITO BUMOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUSA

JMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnmBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUSA OOYYalOIIUMHUCS MOPOTPpaMM
cpemHero oomero o0pa3oBaHus: TNIHOCTHEIC, METAaIIpEAMETHBIC U ITPEAMETHEIE.

B cTpyKType JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPAMMEI IO OMOJIOTUH BBIACICHBI CICAYIOIINE
COCTaBJISIIOIINME: OCO3HAHHE OOYYarONIMMHCS POCCHHCKOM TpakHaHCKOH HASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIHFHOCTH M CAaMOOIIPEACICHUIO, Haauyue Momusayuu K oOydeHHIO OHOIJIOTHH,
yeneHanpasieHHoe pazsumue BHYTPEHHUX YOEXKIEHUN JIUYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HCTOPUUECKUX TPATUIUNA Pa3BUTHA OMOJIOTHUECKOTO 3HAHUS, 20MOGHOCHb U CHOCOOHOCHb 00YUJarOITIXCS
PYKOBOJCTBOBAThCSI B CBOEH NESITEILHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU CHCTEME
OMoorHIecKoro 00pa3oBaHUs, HAlUYUe NPABOCO3HAHUSL YIKOTIOTHIECKOU KYIBTYPBI, CHOCOOHOCMU CINAGUMb
LIEJIU U CTPOUTH KU3HCHHBIC IUIaHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOSHHS MPOTPAMMBI IO OWOJIOTHH JTOCTHUTAIOTCA B €AMHCTBE YUEOHOH
BOCIIMTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUU C TpaAUIIUOHHBIMH pOCCHﬁCKHMH COIUOKYJIbTYPHBIMU,
HCTOPUYECKUMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPUHSITHIMU B OOIIECTBE MTPAaBIJIaMHA U HOPMaMHU
MOBEACHUS M CIHOCOOCTBYIOT IIPOIlECCaM CaMOIIO3HAHMsI, CAaMOBOCHHTAaHHS U CaMOPAa3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3ULIUU JIUYHOCTHU, MATPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPaBOIOPAJKY, YEJIOBEKY Tpyda U
CTapliieMy ITOKOJICHHMIO, B3aMMHOTO YBaKCHUsI, OCpPEKHOTO0 OTHOIICHUS K KyJbTYPHOMY HACIEIUIO H
TpaaulusiM MHOIOHAaIMOHAIBbHOTO Hapoaa Poccuiickoit denepanny, Ipupoae U OKpYyKAroIen cpeae.

JImaHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTro npenMeTa « brnonorus» mommKHBI OTpakaTh TOTOBHOCTH
U CIIOCOOHOCTh O0YydYaroIMXcsl pyKOBOACTBOBAThCS C(HOPMUPOBAHHOI BHYTPEHHEH MNO3UIMEH JTHYHOCTH,
CHCTEMOHl IIEHHOCTHBIX OpHEHTAIlM{, IIO3UTHUBHBIX BHYTPEHHUX YyOEXKICHUN, COOTBETCTBYIOIINX
TpaaAUITUOHHBIM T CHHOCTAM pOCCHﬁCKOFO O6HI€CTBa, pacuiupeHue KU3HCHHOI'O OIlbiITa W OIIbITa
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JIeSAITEIbHOCTH B TIPOIECCE pealr3allii OCHOBHBIX HAIlpaBJIIEHUN BOCHWUTATEIILHON NESTEIbHOCTH, B TOM
YHCIIC B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

copMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIMK OOYUAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
POCCHICKOTO OOIIEeCTBa;

OCO3HAaHME CBOUX KOHCTUTYIIMOHHBIX ITPaB U 00s3aHHOCTEH, yBaKEHUE 3aKOHA U TIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH HEATEIBLHOCTH TIPH CO3JIaHUN YYEOHBIX NMPOCKTOB, PEIICHUHU
yueOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHIMOJHEHHH OMOJIOTUYECKUX DKCIIEPUMEHTOB;

CITOCOOHOCTh OTIPEEIISITh COOCTBEHHYIO TTO3UITHIO IO OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOW JKU3HU
U1 OOBSICHSITE €€;

YMEHHE YUHUTHIBATh B CBOMX JCUCTBHUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBYS JIIOAEH C
pa3sHBIMH YOKICHUSIMH, KyJIbTYPHBIMHA IEHHOCTSIMH U COLIHAIBLHBIM ITOJIOKECHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIECCE COBMECTHOT'O BBIMOIHCHHUS YUYEOHBIX, ITO3HABATEIHLHBIX H
HCCIICJIOBATEIILCKUX 3aJ1a4, YBOKUTEIILHOTO OTHOIIICHHS K MHEHHUIO ONITOHEHTOB TP 00CYXJICHUN CITOPHBIX
BOITPOCOB OMOJIOTHYECKOTO COJICP KaHMUS;

TOTOBHOCTbH K TYMAHUTAPHOU U BOJITOHTEPCKOU NEATENbHOCTH;

2) NaTPUOTUYECKOI0 BOCTIUTAHUS:

cOpMHUPOBAHHOCTh POCCHUCKONW Tpa)kKTaHCKOW HICHTUYHOCTH, MATPHOTH3MA, YBAXXCHHS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTHU mepen PoanHoOM, ropaocTu 3a cBOM Kpaif, cBolo PonuHy, CBOM S3BIK U
KYJIBTYPY, OIPOILIOE U HACTOSIIEe MHOTOHAITMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIIEHHUE K MIPUPOJHOMY HACIEAUIO U TTaMSITHUKaM MPUPOJbI, TOCTHXKeHUsIM Poccruu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHUBAaTh BKJIaJ POCCUUCKHX YUYEHBIX B CTAaHOBJIICHHE U pPa3BUTHE OWOJIOTHH,
TIOHUMAaHUsI 3HA4YeHUs] OMOJIOTMM B TO3HAHWU 3aKOHOB IPUPOJIBI, B KU3HU YEJIOBEKa U COBPEMEHHOTO
o011ecTBa;

uneiHas yoexJIEHHOCTh, TOTOBHOCTh K CIY>KeHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyae0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAaHME OYXOBHBIX IIECHHOCTEN POCCHUICKOTO HApOAa;

copMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO IMOBEICHUSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlHIO M TMPHHAMATh OCO3HAHHBIC pEIICHUs, OPHUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOT'O BKJIaJIa B IOCTPOCHHUE YCTOWYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJUTEIISIM, CO3/TAaHUIO CEMBH HA OCHOBE OCO3HAHHOT'O MPUHSITHUS
LIEHHOCTEW CeMEHHOM KU3HU B COOTBETCTBUU C TpaAUIMIMU HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHHUS

SCTETUYECKOE OTHOIICHHUE K MUPY, BKJIIOUAsi SCTETUKY ObITa, HAYYHOT'O M TEXHHUYECKOTO0 TBOPUYECTBA,
cropTa, TpyJia, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHHUE SMOLIMOHATBHOI0 BO3JAEUCTBHUS )KUBOU PUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOXCHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE TIPOSBISAThL KadecTBa
TBOPUYECKOW JTUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHPOBAHUA KYJIbTYPbI 3I0POBbS H JIMOIHMOHAJILHOIO
OJ1aronosiy4us:

IMMIOHUMAaHHE U peau3alus 3J0pOBOro U 0€30MmacHOro o0pasa XU3HHU (3J0pOBOE MUTAHUE, COOII0IEHUE
TUTHEHUYECKUX TMPaBUJI M HOPM, COATAaHCHUPOBAHHBIM PEKHUM 3aHSATHH W OTIBIXA, PEryJsipHas (U3ndecKas
AKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOI'0 U KOMIIETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DPU3NUYECKOMY U
TIICUXUYECKOMY 3/I0POBBIO;

IMOHUMAaHWE IIEHHOCTH TIPaBWJI WHIWBHUAYAJIBHOTO M KOJJICKTUBHOTO OE30MacHOTO TIOBE/ICHUS B
CHUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HH JIOJCH;
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OCO3HAHUE IOCJIEACTBUN M HENPUITUS BPEAHBIX NMPUBBIYCK (YHNOTPEOIEHUS aJIKOTOJIs1, HAPKOTHKOB,
KypeHus);

6) TPyA0BOT0 BOCIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH MacTepCcTBa, TPYAOII00HE;

FOTOBHOCTh K AaKTHBHOW JEATEIHFHOCTH TEXHOJIOTHMYECKOW ¥ COIMAJIbHOW HaIpaBJICHHOCTH,
CHOCO6HOCTI) HWHHUIUHUPOBATD, IINTAHUPOBATH U CAMOCTOSATCIIbHO BBITTIOJIHATD TaKYIO ACATCIbHOCTD,

HHTEPEC K pas3iIndHBIM chepaMm MpodecCHOHATFHON A TeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp OynyIiei npodeccuu U peaan30BbIBaThH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CLIOCOOHOCTH K 0OPa30BaHUIO U caMOOOpa30BaHHIO Ha MPOTSHKCHUH BCEH KHU3HMU;

7) 3KOJIOTrH4eCKOro BOCIIUTAHUSA:

SKOJIOTHYECKH IIeliecoOo0pa3HOe OTHOIISHHE K MPUPOJIe KaK UCTOYHUKY XKU3HU Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHHS;

MTOBBIIICHUE YPOBHS JKOJOTHYCCKON KYIBTYpPBI: MPHOOPETCHUE ONBITA IUIAHUPOBAHHS MOCTYIKOB U
OIICHKH WX BO3MO>KHBIX ITOCITICICTBUH JIJIST OKPY>KaIOIIEeH CpeIbl;

OCO3HaHUE III00ATFHOTO XapaKTepa dKOJIOTHYSCKUX MPOOIIEM U ITyTel UX PEIICHUS;

CIIOCOOHOCTh HCHOJIB30BAaTh NpHOOpEeTacMble TPU H3YYCHHH OWOJIOTHMM 3HAHUS W YMEHUS IIpH
peueHnu npoodeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOAONIOIB30BaHUEM (COOII0AEHUE MTPaBUJl OBEACHUS
B TIpUpOJC, HANPABICHHBIX HAa COXpAaHCHHE DPABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUIOB, SKOCHCTEM,
ouocdepsl);

aKTUBHOE HEINPUITHE ISUCTBUM, NPUHOCIIINX BpEd OKPYXKAIOMIeH NPUPOIHON cpene, yMEHHE
MNpOrHo3upoBaThb He6HaFOHpH${THBIe OKOJOTUYCCKUE TIOCICACTBUA MNPECANPUHUMACMBIX I[eﬁCTBHﬁ 158
MpeIOTBpAIIATh UX;

HaJIMYUEC Pa3BUTOT'O0 3KOJOTHMYCCKOI'O MBIIIJICHUS, 3KOJIOTUYECKOM KYJIbTYpPBI, OIlbITa OCATCIbHOCTU
JKOJIOTHYECKON HAIPAaBJICHHOCTH, YMCHHS PYKOBOJCTBOBATHCS UMHU B TTO3HABATEHHONH, KOMMYHUKATUBHOMN
M COIHAIbHON NPaKTHKE, TOTOBHOCTH K YYacTHIO B IIPAKTHYECKON ACSATEIBHOCTH JKOJIOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hopMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO Ha AUAJIOTE KYJIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W UHUTATEIBCKON KyNBTYpHI KaK CPEICTBAa B3aUMOJICUCTBHS MEXIY
JIFOOBMH ¥ TTIO3HAHUS MUPA;

IMOHUMaHHe ceu(PUKN OMOJIOTUY KaK HAYKH, OCO3HAHUS €€ pPOoH B (POPMUPOBAHUU PAITMOHATIHEHOTO
HAYYHOTO MBIIIICHUS, CO3MaHUU IIEJIOCTHOTO MPEACTABICHHUS OO0 OKpY’KalomeM MHpe KaKk O EIHMHCTBE
MPUPOJIBI, YEJIOBEKa W OOIIecTBa, B TO3HAHUW MPHUPOJHBIX 3aKOHOMEPHOCTEH M peIICHHUU mpodiieM
COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTHM OWOJIOTHM ISl COBPEMEHHOW LMBHJIM3ALUMU: OO0eCcreueHUus HOBOTO
YPOBHSI Pa3BUTHS MEOUIINHBI, CO3/TAaHNE TEPCIECKTUBHBIX OMOTEXHOJIOTHM, CITOCOOHBIX pEIIaTh PeCypCHBIS
MPOOJIEMBI Pa3BUTHS YCIOBCUCCTBA, MOWCKA MyTeH BBIXOMA W3 TIIOOATBHBIX KOJIOTHYECKUX IPOOJIeM U
00eCITeUYeHHS IepeXxoia K YCTOMIHMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY UCIIOJIB30BAHUIO TIPUPOJTHBIX PECYPCOB
1 (GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTH B ITOJYYCHUN OHMOJIIOTHYCCKUX 3HAHUMA B IIEJISAX IMOBBINICHUS OOIICH KYJIbTYPHI,
€CTECTBCHHO-HAYYHOI TPAaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHON IpaMOTHOCTH O0ydJaroImInXcs,
hopmupyemoii ipu U3ydeHUr OUOJIOTHH;

IMIOHMMaHHE CYITHOCTH METOIOB MO3HAHHS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOJIB30BaTh IIOJIyHJa€MbIC 3HAaHUA [OJI1 aHajlnu3a U O6'b$[CHeHI/I$I SIBJICHUN OKpYyXarwmero Mupa u
MMPOUCXOSAIINX B HEM U3MEHEHHM, yMEHHE JeIaTh 000CHOBaHHBIC 3aKIIOUCHUS HA OCHOBE HAYUHBIX (PaKTOB
U UMCIOIIUXCA JaHHBIX C IEJIbIO MOJIYUYCHUA JOCTOBEPHBIX BHIBOOOB,
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CIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIb30BaTh OHMOJIOTMYECKHE 3HaHHS ISl pelIeHHs HpodiieM B
pCTbHBIX )KU3HCHHBIX CUTYALIHIX;

OCO3HAHUEC IICHHOCTH HAyYHOW JESITCIIbHOCTH, TOTOBHOCTH OCYIICCTBISITH HPOCKTHYIO |
HICCIIeIOBATEIBCKYIO JICSITEILHOCTh HHIUBUAYIHHO U B TPYIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPBIBHOMY OOpa30BaHUIO M caMOOOpa30BaHHIO, K aKTUBHOMY
MNOJYYCHUIO HOBBIX 3HAaHWUU MO 6I/IOJ'IOFI/II/I B COOTBCTCTBHU C )KN3HCHHbIMH HOTpe6HOCT$[MI/I.

METANPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHBIE pe3yabTaTBl OCBOSHHs ydeOHOro mpeamera «bumomorus» BKITIOYAIOT: 3HAYUMBIC
st (GOPMUPOBAHUS  MHPOBO33PEHUSI  OOYYAIOMIMXCA  MEKIHUCIUIDIMHAPHBIE  (MEXKIIPEIMETHEIC)
OOIIeHayYHbIC ITOHATHS, OTPaKaIOIIUEe IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa W CHEIU(PUKY METOIOB
IO3HAHMUS, HUCITOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIISCTBO, DHEPIHUs, SBJICHHE, IPOIECC, CHCTEMA,
HAYYHBIA (aKT, TPUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICHOBaHHE, HaOIIOICHUE,
U3MEpPEeHHe, OKCIIEPpUMEHT U JIpyrue); YHUBEpcalibHble YyueOHble JelcTBUsL  (IIO3HaBaTeJbHBIE,
KOMMYHHKATHBHBIC, PETYITHBHBIC), obecnieunBaromue GpopMupoBanne (PyHKIHOHATEHOW T'PaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM OOYYarolUXCcsl; CHOCOOHOCTh OOYYaloIIMXCsl MCIIOJIb30BAaTh OCBOCHHBIC
MEKIUCHHUIUIMHAPHEIE, MHPOBO33PCHUYECKHE 3HAHUS W yHUBEpCAIbHBIC YydeOHBIE JIEUCTBHS B
IIO3HABATEIBHOM U COLIMANIbHOM MpPaKTHUKE.

B pesynbrare m3ydeHHs: OMOJOTHH Ha yPOBHE CpPEIHEro oO0Iero obpa3oBaHHs y OOyYaroIerocs
OyayT cdopMupoBaHBl TMO3HABaTEIbHBIE YHHBEpPCAIbHbIC Y4YeOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCAJbHbIC YYCOHBIC NEHCTBHS, PEryJSTUBHBIC YHUBEpPCAIbHBIC Y4YeOHBIC ICHCTBHUS, COBMECTHAsI
NESITENBHOCTb.

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHSI TPOrpaMMBl CpPEIHEro OoOIIero oOpa3oBaHUS HOJDKHBI
OTpa)kaTh:

OBJ1aJieHNe YHUBEPCAIbHBIMH Y4€OHBIMH NMO3HABATEIbHBIMHU J€fiCTBUSIMH:

1) 6a30Bble JornvyecKkue AelCTBUS:

CaMOCTOSITEIIbHO (hOPMYITUPOBATh U aKTyaIu3UpOBaATh POOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

HWCTOJIF30BaTh TPH OCBOCHUW 3HAHUH NPUEMBI JIOTHYECKOTO MEINUICHUS (aHaln3a, CHHTE3a,
CpaBHEHUsI, KiIacCH(pHUKAIINK, OOOOIIEHHS), PACKPHIBATh CMBICT OMOJIOTHYSCKUX MOHATHU (BBIASIATH WX
XapaKTepHBIe MTPU3HAKHU, YCTAHABIUBATE CBSI3H C APYTUMH MOHSTHIMU);

OTIpEAeIsITh IIeNN JACSTEIBHOCTH, 3aJaBasl MapamMeTpbl W KPUTEPUH WX HOCTIDKEHUS, COOTHOCHTH
pe3yJIbTaTHl JSATEIIFHOCTH C MOCTABICHHBIMU IEIISIMU;

HCTIOJIHF30BaTh OMOIOTHYECKHUE TTOHATHS ISl OOBSICHEHUS (PAKTOB U SIBICHUHN KUBOH IIPUPOIHI;

CTPOUTH JIOTHYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, ACAYKTHBHEIC, II0 AHAJIIOTHW), BBIABIATH
3aKOHOMEPHOCTH U IPOTHUBOPEYHS B pACCMATPUBACMBIX SIBICHUSIX, (POPMYITHPOBATE BHIBOIKI M 3aKITIOUCHUS,

MPUMEHSATh CXEMHO-MOJEIbHBIE CPEICTBA JJIs1 IPEACTABICHUS CYIIECTBEHHBIX CBSI3€i U OTHOIICHUN B
U3y9aeMBIX OMOJIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPCUHUHA PA3HOTO POJa, BHEIIBICHHBIX B Pa3IMUHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIiBaTh IUTAaH pEHICHHS NpoOJeMbl C Y4YETOM aHajdu3a HMCIONIUXCS MATepHABHBIX U
HEMaTepualbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JI€SITEIbHOCTh, OLIEHWBAaTh COOTBETCTBHUE PE3yJbTAaTOB IEJIAM, OLIEHUBATHh
PHUCKH HOCIIEICTBUMA IS TEIBHOCTH;

KOOPAWHHUPOBATH U BBIMOIHATH PA0OTY B YCIOBHUAX PEATHHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS;

Pa3BUBaTh KPCAaTHUBHOC MBIIIJICHUEC IMPU PCHICHUHU ) KU3HCHHBIX HpO6HeM.

2) 6a30Bble HCcCaeq0BaTeIbCKUE TelCTBUS:

BJIaACTh HaBbIKAMH yqe6HO—I/ICCJTClIOBaTeHBCKOﬁ u HpOGKTHOﬁ JACATCIIBHOCTHU, HABbBIKAMU Pa3pCUICHUA
mpo0IeM, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHIECKUX
3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOIOB ITO3HAHNS,
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HCIIOJb30BaTh Pa3jINMYHbIC BUJAbI ACATCIbHOCTU IO IOJYYCHHUIO HOBOI'O 3HAHHA, €0 UHTEPIIpCTAlluN,
peoOpa3oBaHUI0O W TNPHUMEHEHHIO B YYEOHBIX CHTyalHsX, B TOM YHCJIE IIPH CO3JaHMHM Yy4eOHBIX U
COMAJIbHBIX ITPOCKTOB,

(hopMHUpPOBATh HAYYHBIN THUIM MBINUICHUS], BIIAICTh HAYYHOW TEPMUHOJIOTUEH, KIFOUSBBIMH MTOHSATHSIMHU
¥ METO/IaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHOW NIESTEIHHOCTH W YKU3HEHHBIX
CUTYaIHsIX;

BbIABJIAATH NPUYUHHO-CICACTBCHHBIC CBA3U W aKTyaJlU3UPOBATh 3aJady, BbIABUIaTb THUIIOTE3Y eé
peuIeHusl, HaXOIWTh apryMEHTHl I TOKAa3aTelIbCTBA CBOWMX YTBEPXKICHUU, 3alJaBaTh IMapamMeTphl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATH IIOJIYyYECHHBIE B XOJE PCIICHHS 3aJadll pe3yJIbTaThl, KPUTHYECKH OICHUBATh WX
IOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OIIEHUBATH ONPHOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBI TIOMCK TEpeHOCa CPEICTB M CIIOCOOOB  OEHCTBUSA B
po¢eCCHOHAIBHYIO Cpeny;

YMETh NIEPEHOCUTH 3HAHUSI B MIO3HABATEIBHYIO U MIPAKTUYECKYIO 00JACTH KU3HEACSITEIEHOCTH;

YMETb HHTETPUPOBaTh 3HAHMS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HWJICH, TpejiaraTh OPUTHHAIBHBIC IMOIXOABI W PEIICHUS, CTaBHUTH MPOOIEMBI U
3a/1a4, JOMYCKaIOIIHNE AIbTepPHATHBHBIC PEIICHUSI.

3) paGora c ungopmanueii:

OPHEHTHUPOBATHCS B PA3NIHYHBIX HCTOYHMKAX HH(opmanuu (TeKcTe yd4eOHOro mocooOus, HaydHO-
MOMYJIIPHOU JINTEpaType, OMOJIOTUYECKUX CIIOBApsX W CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NMaHHBIX, B
HnTepHere), aHaM3upoBaTh HWHGOPMALMIO PA3IMYHBIX BHAOB U (OPM MpEnCTaBICHHS, KPUTHICCKH
OIIEHUBATH €€ TOCTOBEPHOCTh U HENMPOTHUBOPEYHUBOCTB;

(hopMyIIHpPOBATH 3aMPOCH M MPUMEHATH Pa3INIHBIC METOABI MIPU MOUCKE M OTOOpE OHMOJIOTHYECKOM
nH(pOpMaLNH, HEOOXOIUMOM JJIs1 BBITIOJIHEHMS yUeOHBIX 3a71a4;

npuoOpeTaTh OTIBIT HCTIOJIF30BaHUS WH(POPMAIHMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOTI'O MCIIOJIb30BaHUSA PA3JIMIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEITbHO BBIOHUpATh ONTHMAIBHYIO (OpMY NpEJCTaBIICHUS OHMOJIOTHYECKOH HWHpopMaun
(cxempbl, TpaduKu, TUATPaMMBbI, TAOJIUIILI, PUCYHKH U JPYTOE);

HCTIOJIF30BaTh HAYYHBIA SI3BIK B Ka4eCTBE CpEICTBa IpU pabore ¢ OHOIormuecKod mH OpMarueii:
MPUMEHATh XUMHYECKHE, (PU3NUECKHE W MaTeMaTHUYSeCKHE 3HaKM U CHUMBOJBI, (OpPMYJIBI, aOOpeBUaTypy,
HOMEHKJIATYpPYy, UCTIOJIb30BaTh U ITPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATISITHOCTH;

BIIQJICTh HAaBBIKAMH pPACIIO3HABAHUS W 3alUTHl WH(pOpMaUNH, HHOOPMAIMOHHONW Oe30IacHOCTH
JIMYHOCTH.

OBJ1aieHN e YHUBEPCAJIbHBIMI KOMMYHUKATHBHBIMU A€ CTBHSIMHU:

1) o01eHue:

OCYIICCTBIIATE KOMMYHHKAaIlMd BO BceX cdepax >KU3HH, aKTUBHO YyYacTBOBaTh B IUAJIOTE WA
JIMCKYCCHHM II0 CYHIIECTBY O0OCyXJIaeMOol TeMbl (yMEeHHe 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CY)KICHHS
OTHOCHUTEIIPHO BBITIOJTHEHUS TIpeIaracMoi 3aJaddl, YYUTHIBATh WHTEPECHI M COTJIACOBAHHOCTH ITO3UIIHI
IPYyTUX YYaCTHUKOB JUAJIOTa MU JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJIbHBIE CpeICcTBa OOINEHMs, ITOHUMAaTh 3HAa4YeHHE COLHMAIBHBIX 3HAKOB,
MPEANOCHIIIOK BOZHUKHOBEHUSI KOH(GIMKTHBIX CUTYaIllui, YMETh CMSITYaTh KOH(IUKTH U BECTH IEPETOBOPHI;

BJIaJICTh PAa3IMYHBIMH cHocoO0aMH OOIIEHHWS W B3aWMOJICHCTBHS, ITOHMMAaTh HaMEpeHUs ApPYTrHX
Jronel, MPOSIBISTE YBAKUTEIIFHOE OTHOIICHHE K COOSCETHHMKY M B KOPPEKTHOH (opme dopMynmnpoBath
CBOY BO3Pa)KCHHSI;

pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCIOJIH30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAas AeiTeJIbHOCTh:

CtpaHnua 2513 50



IIOHMMAaTh M HCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON W MHAMBHAYAJIBHON pabOTHI IPH PEIICHUU
OmoJIorM4ecKkoil  mpoOyieMbl, OOOCHOBBIBATH  HEOOXOAMMOCTH  INPHUMEHEHHS  TIPYyHHOBHIX  (OpM
B3aMMOJICHCTBHS NIPU PEIICHUHN yUeOHO 3amadun;

BBIOMpPATh TEMATHUKY U METOJbI COBMECTHBIX ACHCTBHUIl C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)kJI0ro 4ieHa KOJIJIEKTUBA;

OpUHUMATh LCJIIU COBMECTHOM ACATCIIBHOCTHU, OPTraHU30BbIBATh U KOOPAWHHUPOBATH ﬂeﬁCTBMH no eé
IOCTIKEHUIO: COCTABIIATH IUIAaH ACHCTBUIN, paclpelelaTh PO ¢ yYETOM MHEHHIH y9acCTHHUKOB, 00CYKIaTh
pe3ynbpTaThl COBMECTHOU paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKIQJa M KAXKIOTO YYaCTHHKA KOMaHAH B OOMIMHA pe3ydabTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBbIE€ MPOEKTHI, OLIEHUBATh UJIEU C MO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAUUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETHMYECKOE MOBEAECHHE B PA3IUYHBIX CUTyalUsIX, HPOSIBIATH
TBOPUYECTBO M BOOOpaKEHHE, OBITH HMHUIIMATHBHBIM.

OBiajieHHe YHMBEPCAJIbLHBIMHU PeryjisiTUBHBIMU 1eHCTBUSIMU:

1) camoopranu3anus:

HCMOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBJICHUSA NPOOJEM U UX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYaIUsIX;

BBIOMpATh HA OCHOBE OMOJIOTHUYECKUX 3HAHUU IIE€JIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOUX JIEHCTBUSIX
U MOCTYNKAaX IO OTHOLIEHHIO K 5KUBOH HNPUPOJIE, CBOEMY 3I0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSATCIIBHO OCYIICCTBIIATH IMO3HABATCIIbHYIO HOCATCIBbHOCTL, BBISABIISATH HpO6HeMLI, CTaBUTh H
(hopmMynMpoBaTh COOCTBEHHBIE 33/1a41 B 00pa30BaTeIbHON JesATEILHOCTH U )KU3HEHHBIX CUTYaIlUsIX;

CaMOCTOSITEIHO COCTAaBIIATh IUTAH PEIICHHUS TpoOJIeMBI € Y4YETOM HMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLMUsIM;

pacmHpsITh paMKH Y4eOHOI0 IIpeAMeTa Ha OCHOBE JINYHBIX IIPEAIIOYTCHUM;

ZleTIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUCE;

OIICHUBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATE (POPMHUPOBAHUIO M MPOSIBIICHHUIO IIUPOKOW SPYIWIMH B Pa3HBIX OOJACTAX 3HAHUIM,
MMOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LIEISIM;

BIIQJICTh HABBIKAMU TO3HABAaTEIBHOW pe(IIeKCHH KaK OCO3HAHHSI COBEpPIIACMBIX JCHCTBUU U
MBICJIMTENIBHBIX HPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHMM, UCIOIB30BaTh NPUEMBI pe(IeKCUU AJISI OLIEHKU
CHTYyallH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUXEHHUIO;

MPUHUMATh MOTUBBI U apIryMEHThI APYTUX MIPU aHAJIN3€ PE3YJIbTATOB JAESITEIbHOCTH;

3) npuHsATHE ce0s1 M APYIUX:

MIPUHUMATH ceOsl, IOHNMasi CBOM HEJOCTaTKH U JOCTOWHCTBA;

IPUHUMAThL MOTHUBBI ¥ apI'YMEHTEI IPYIUX MPY aHAJIU3€ PE3YIIHTAaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OLIUOKU;

pa3BHBATH CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIIMN IPYTOT0 YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI
IIpenmeTHbIe pe3yIbTaThl OCBOCHUS COMCPIKAHUSA yueOHOTO npenameTa «BHOTOrus» Ha yriryOa&HHOM
YpPOBHE OpHEHTHPOBaHBI Ha oOecledeHne MNpoPUIIBHOTO OO0ydeHHs oOydarommxcs Ouonoruu. OHH
BKJIFOYAIOT: crielu(puYecKue Jjisi OMOJOrud Hay4YHbIC 3HAHUS, YMEHHUSI U CHOCOOBI IEHCTBHUIl IO OCBOCHHUIO,
WHTEPIPETAlNN U OpeoOpa30BaHUIO 3HAHWI, BUIBI JCSATEIHHOCTH MO MOJNYYSHHIO HOBBIX 3HAHUUW U WX
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NPpUMCHCHUIO B Pa3jIMYHbIX y‘le6HI)IX, a TakKKE€ B PpCaJIbHbIX JXU3HCHHBIX CUTYyallUAX. HpeuMeTHme
pe3yabTaThl NPEACTABICHBI IO TOIAM U3YUYEHUSL.

IIpeameTHble pe3ynbTaThl OCBOCHUS yueOHoOro mpeamera «buonorus» B 10 Kiacce IONKHBI
OTpa)xaTh:

cpopMHpPOBAaHHOCTE 3HAHUH O MeCT€ W POIHM OHOJOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(hopMHupOBaHUM €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B IO3HAHUHU 3aKOHOB IPUPOJIBI U PEHICHUU HPOoOIeM
pamMoHATBFHOTO TMPHUPOIOIOIB30BAHMS, O BKJIAAE POCCHHCKHMX H 3apyOeKHBIX YYEHBIX B pa3BHUTHE
OMOJIOTHH;

BIIQJICHUE CHCTEMOW OWMOJIOTHYECKHMX 3HAHWUW, KOTOpas  BKJIIOYAET: OCHOBOIIOJATAOIINE
OMOJIOTHYECKHE TEPMHUHBI U MOHITHS (KU3HB, KJIETKa, OPraHu3M, MeTa00IMU3M, TOMEOCTa3, CaMOPEryJIsIIns,
CaMOBOCITPOU3BEICHUE, HACIEICTBEHHOCTh, M3MEHYHMBOCTH, POCT W pPa3BUTHE), OHOJIOTHUYECKHE TECOPHUH
(knerounas teopus T. IlIanna, M. Illneiaena, P. BupxoBa, XxpoMocoMHasi TeopHsi HaclieACTBEHHOCTH T.
Moprana), yuennss (H. M. BapwioBa — o ImeHTpax MHOrooOpaswsi M HPOUCXOXKIACHUS KyJIbTyPHBIX
pacTeHuii), 3aKOHBI (€IWHOOOpa3Wsi HOTOMKOB IIEPBOTO TOKOJCHUS, PACHICIUICHHS, YHCTOTHI TaMeT,
HE3aBUCUMOTO0 HacyenoBaHus I'. Menaens, roMOJIOTMYECKUX PANOB B HACJIEeACTBEHHOU n3meHunsoctu H. 1.
BagpwiioBa), mpuHIHIEI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJAMH HAy4YHOIO TIIO3HAHUS, HCHOJB3YEMbIX B OMOJIOTHYECKUX
HCCIIEIOBAaHNAX KUBBIX OOBEKTOB (ONMMCaHNe, U3MEpeHNe, HaOIIoAeHNe, SKCIIEPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHBIE IIPU3HAKH: BHUPYCOB, KIETOK MPOKAPUOT M 3YKapHUOT,
O/THOKJIETOYHBIX ¥ MHOTOKJIESTOYHBIX OPTaHU3MOB, B TOM 4YHCIIe OaKTepuil, rpuOOB, pacTeHUH, )KUBOTHBIX H
YEJIOBEKa, CTPOCHUSI OpPraHOB M CHCTEM OpraHOB pAacTeHUN, J>KUBOTHBIX, 4YEJIOBEKAa, IPOIIECCOB
JKU3HENESITEIbHOCTH, IMPOTEKAIOIMX B OpPraHU3MaxX PACTEHUM, XKUBOTHBIX U YEJIOBEKA, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BemlecTB (MeTadoim3M), MpEeBpalleHUs HSHEPruu, OpOXKEHUs, aBTOTPO(PHOTO H
rerepoTpoHOro TUIIOB MHUTaHUSA, (OTOCHHTE3a U XEMOCHHTE3a, MMHTO3a, Meio3a, TaMeToreHesa,
SMOpHOTreHe3a, MOCTIMOPHOHAIBLHOTO PAa3BUTHSA, Pa3MHOXKECHUS, WHANBHIYAJHHOTO PAa3BHUTHS OpraHU3Ma
(oHTOTCHE3a), B3aMMOJICHCTBUSI TEHOB, TeTepo3rca, UCKYCCTBEHHOTO 0TOOpA;

YMEHHE yCTAaHAaBINUBATH B3aUMOCBSI3H MEXKIAY OPTaHOMIAAMH KICTKH W WX (PYHKIUSIMH, CTPOCHHEM
KJIETOK Pa3HBIX TKaHEel M X QYHKUMSIMU, MEXKIY OpraHaMy U CUCTEMaMH{ OPraHOB Y PacTECHUM, >KMBOTHBIX
M 4YeloBeKa W MX (PYHKOMSIMH, MEXKIYy CHCTEMaMH OPraHOB M WX (YHKIIMSIMH, MEXIy 3TalmaMu OOMeHa
BEIIIECTB, ATallaMU KJIETOYHOTO LHKJIA M JKHU3HEHHBIX IHKIOB OPTaHU3MOB, 3TallaMH 3MOpPHOHAIBLHOIO
pa3BUTHUS, TEHOTHIIOM U (DEHOTHUIIOM, (PEHOTHUIIOM U (haKTOpPaMU CPeIbl OOUTAHUS;

YMEHHUE BEISBISTH OTJIMUUTENBHBIC MPU3HAKHA XKHUBBIX CHCTEM, B TOM YHCIIC PAaCTEHHUH, KUBOTHBIX U
4EIIOBEKA;

YMEHHE UCITOIB30BaTh COOTBETCTBYIOMINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO H CUMBOJIHKY
JUIsL 0Ka3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIII;

YMEHHE pemiaTh OWOJOTHYECKUE 3aJadi, BBIABISATH IPUYWHHO-CICICTBCHHBIC CBSI3H MEXKIY
HCCJIEAYEMBIMU OMOJIOTUYECKUMH MPOLIECCAMU U SIBICHUSIMHU, AENaTh BBIBOJBI U IMPOTHO3bI HA OCHOBAaHUU
MTOTYYCHHBIX PE3YIIbTaTOB;

YMEHHE BBINOJHSITE J1aOOpaTOpHBIE U MpaKTUUEeCKHe paldoThl, cOOMIONaTh MpaBuia IMpU padoTe ¢
y4eOHBIM H J1TA00PaTOPHBIM 000pPYIOBaHHEM;

YMCHHE BbIIBUTATH T'HIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMH CPEACTBAMU, (pOpMyJII/IpyH eiab
HCCIIEIOBAHUSI, aHAJIN3UPOBATh MIOIyUYEHHBIE PE3YIbTAThl U JI€J1aTh BBIBOJIBI;

YMEHHE y4JacTBOBAaTh B y4eOHO-HCCIEAOBATEIBbCKOW paboTe mo OMOIOTHH, HKOJOTHH U MEIWIIMHE,
MPOBOAMMOM Ha 0a3e HIKOJBHBIX HAYUYHBIX OOIIECTB, M IMyOJIMYHO MPEACTABIAThH MOIYyUYEHHBIC PE3yJIbTATHI
Ha YYCHHYECKUX KOH(PEPEHIINSIX;

YMCHHUE OLCHUBATb O3THUYCCKHUEC AaCIICKTbl COBPEMCHHBIX I/ICCJIGHOBaHI/Iﬁ B oOjacth OHOIOTUH U
MEIUIUHBI (KJIOHHPOBAaHHE, HCKYCCTBCHHOE OIUIOIOTBOPEHHE, HAIpPaBICHHOES W3MEHEHHE TeHOMa |
CO3/IaHUE TPAHCTCHHBIX OPTaHU3MOB);
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YMEHHE OCYUIECTBIISATh OCO3HAHHBIN BBIOOp Oymyiied mpodeccrnoHalbHON ASATEILHOCTH B 00JaCTH
OMOJIOrMH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEITBCKOTO XO34MCTBA, IMHUIIEBOH MPOMBIIIJIEHHOCTH,
yrioyOnaTh NO3HAaBaTEIbHBIM MHTEPEC, HAIPABJICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npogeccur U NpoJgoJLKEHHE OMOJIOrHYECKOro 0Opa3oBaHUsl B OPTaHU3AIUAX CPEAHEr0 MPo(eCCHOHATBHOTO
Y BBICIIIETO 00Opa30BaHMS.

IIpenmeTHble pe3yabTaThl OCBOCHUA YyueOHoro mnpeamera «buonorusi» B Il Kiacce IOMXKHBI
OTpa)kaTh:

c(hopMHPOBAHHOCTE 3HAHUH O MeCcT€ U POJM OHOJOTHMH B CHCTEME €CTECTBEHHBIX HayK, B
(hopMupOBaHNHE COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOIBI U
pEUICHNN »HKOJIOTHYECKUX IPOOJIEeM YEIOBEYECTBa, a TaKXKe B PEIICHHHU BOIPOCOB PALMOHAILHOTO
IIPUPOIOIIOIB30BaHUSI, U B (POPMHUPOBAHUN IIEHHOCTHOTO OTHOIICHUS K MPHUPOAE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUHCKHX U 3apyOCKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OHUOJIOTHU;

YMEHHUE BJIAJCTh CUCTEMOUW OHOJIOTHYECKUX 3HAHHK, KOTOpas BKIFOYACT OIPEICIICHUS W MOHUMAaHUE
CYIIHOCTH OCHOBOTIOJAraroInX OWOJOTHYCCKHX TEPMHUHOB W TOHATHW (BHJ, 3KOocucTeMma, Ouocdepa),
OuoJiorndeckrne Teopuu (dBONMIONMOHHAA Teopus Y. JlapBuHA, CHHTETHYECKash TEOPHS DBOJIOLMH), YUSHUS
(A. H. CeBeprioBa — 0 myTsAX W HampablieHUsX sostonuu, B.M. BepHajackoro — o Guocdepe), 3aKOHBI
(renetnueckoro paBHoBecust [xx. Xapau u B. BaitnOepra, 3apoasiieBoro cxoacrsa K. M. bapa), npaBunia
(MuanmyMma 1O. JIuOmxa, 3KOJOTHYECKOM MHUpaMHUABl SHEPTHUH), THHOTE3bl (Tmmorte3a «mupa PHK» V.
T'unGepTa);

YMEHHUE BJIQJICTh OCHOBHBIMH METOJIAMH HAyYHOTO ITO3HAHUS, HCIIOIB3YEMBIMH B OHOJIOTHMYECKUX
HCCIIEIOBAHUSX JKUBBIX OOBEKTOB M JKOCHCTEM (OIMCaHUEe, H3MEpeHHe, HaOII0OJICHHE, 3KCIEpPHMEHT),
CIIoco0aMHu BEISIBJIICHUSI U OI[CHKU aHTPOITOTEHHBIX N3MCHEHUN B IIPUPOJIC;

YMEHHE BBIJICIISITh CYIISCTBEHHBIE TPHU3HAKU: BHUIOB, OHOTISOIIEHO30B, IKOCHUCTEM U Ounocdepsl,
CTaOMJIM3UPYIOIIETO, JBMXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa, alIoNaTpUuecKOro u
CHMIATPUYECKOTO BHI000pAa30BaHUs, BIWUSHUS ABIKYIIUX CHJI HBOJIONWNA HAa TEeHO(OHH IIOIYJISIINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpele OOUTaHUs, YepeIOBAHMUSI HAPABICHUH 3BOIONH, KPYrOBOpOTa
BEIIECTB M ITOTOKA DHEPTUH B DKOCUCTEMAX;

YMCHHE YCTaHABJIMBATh B3aMMOCBA3U MEXKAY IMpoHeCCaMu JSBOJIIOIWHU, ABMKXYIIUMH CUIIaMHU
aHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3IMIHBIX YKOCHCTEM U IIPHUCIIOCOOTICHUSIMH K HUIM OPTaHU3MOB;

YMEHHUE BBISIBILITH OTIMYUTEIIbHBIC MPU3HAKH JKUBBIX CHCTEM, IPHUCIOCOOIIEHHOCTHh BHUIOB K Cpelie
oOuTaHMs, aOWOTUYECKUX ¢ OHOTHYECKHMX KOMIIOHEHTOB OJKOCHCTEM, B3aHMMOCBS3€l OPraHU3MOB B
€000IIeCTBaX, AHTPOIIOTCHHBIX H3MEHEHUH B 9KOCHUCTEMAaX CBOSH MECTHOCTH;

YMEHHE HCITI0JIb30BAaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U CHMBOJIMKY
IUTST TOKA3aTelIbCTBA POICTBA OPraHM3MOB PAa3HBIX CHCTEMAaTUYECKHUX TPYMI, B3aUMOCBSI3H OPTaHHU3MOB U
cpeasl OOWMTaHMS, €IWHCTBA YEJOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHUs MHOTOo0oOpasusi BHUIIOB U
9KOCHCTEM KaK YCIOBHSI COCYIICCTBOBAHUS IPUPOIBI U YETIOBEUECTBA;

YMEHHE pellaTh OHOJIOTMYECKUE 3aJaud, BBISIBISATH IPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXIY
HUCCIETYEMbIMA OHMOJIOTUYECKUMH TIpOIlecCaMU U SIBJICHUSIMU, JENaTh BHIBOALI M MPOTHO3BI HA OCHOBAHHUH
MOJIYy4YECHHBIX PE3yIbTATOB;

YMEHHUE BBINONHATE JAa0OpaTOpHBIC M HpPaKTHYECKHe pabOTHI, COONIONATh NpaBWiia Ipu paboTe ¢
y4eOHBIM U JIaOOPATOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIIBUTATh THUIIOTE3BI, MPOBEPITh UX HKCIEPUMEHTATBLHBIME CPEICTBAMU, (OPMYITUPYS IETb
HCCJICAOBaHUs, aHAJIM3UPOBATH IMMOJIYUYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBOBI;

YMEHHE Yy4acTBOBaTh B YUe€OHO-HUCCJIEAOBATEIbCKONM paboTe Mo OMOJIOTHM, IKOJOTUH U MEIULIMHE,
MMPOBOINMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M IIyOJIMYHO MPEACTABIIATH MTOIYyUYECHHBIE PE3YJIbTATHI
Ha YUYEHMYECKHX KOH(pEepeHIIHsIX;

YMEHHUE OIEHHBATh TUIOTE3E M TEOPHUH O MPOUCXOKIACHUH JKU3HH, YEJIOBEKa U YEIOBEUECKUX pac, O
MpUYUHAX, TOCISJICTBUAX U ClTOcO0ax MpeaoTBpaIlleHHs rIT00albHBIX U3MEHESHU B Ouocdepe;
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YMEHHE OCYUIECTBIISATh OCO3HAHHBIN BBIOOp Oymyiied mpodeccrnoHalbHON ASATEILHOCTH B 00JaCTH
OMOJIOTMH, HKOJOTHH, IPHUPOIOIIOIL30BAHMS, MEIWLHHBI, OHOTEXHOJOTHH, IICUXOJOTHH, BETEpHUHAPHH,
CEIIbCKOT0 XO3SMCTBA, MUIIIEBOM IMPOMBIIUICHHOCTH, YIIyOJISITh MO3HABATEIBLHBIM HHTEpPEC, HaPaBICHHBIN
Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLICH Mpodeccur M MPOAOKEHHE OHMOIOTMYECKOro 0oOpa3oBaHUS B
OpraHM3aIUsAX CPETHETO MPOQPECCHOHAITHHOTO U BBICIIETO 00pa3oBaHUsI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoanuyectBo yacoB
Ne n/n HaumeHoBaHue pa3/iesioB U TeM NMPOrpaMMbI Beero KoHTpoabHbIE IpakTuYecKue JuaexkTponnbie (HU(pPoOBHIE)
padoThI padoThI o0pa3zoBaTeJIbHBIE PECYPChHI
1 buonorus xkak Hayka 3
2 Kiterka. XuMudeckuii coctaB KIETKHA 10 2
3 Ctpoenne u GyHKIUHU KIETKU 3 Bbu6mamnoreka IIOK
4 KJeTka: mpouecchl )KU3HEAeATeIbHOCTH 1 3 https://m.edso00.ru/7f413368
5 Jenenune KIeTKH 3 2 Mghmﬂ_
6 Crpoenue u pyHKIIUH OPTaHU3MOB 12 1 2 collectlo.n edu.ru).
http://ebio.ru/
7 PasMHOMKeHHE U OHTOTeHe3 7 1 3 http://bio.1september.ru/urok/
8 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 9 1 6 http://djvu-inf.narod.ru/
9 3aKOHOMEPHOCTU U3MEHUYUBOCTU 2 2 http://biology.ru/index.php
10 I'eneTnka gyemoBeka 4 1
11 Cenekuust OpraHu3MOB 7 2
OBUIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 72 4 26
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoangecTBO 4acoB

JaekTpoHHble (HUPpPOBHIE)

Ne n/m KOHTpPOJIbHBI MpakTHyeckne
MPorpaMmabl Bcero o0pa3zoBare/ibHbIE PECYPChI
e padoThI padoThI
DBOIIONIMOHHAS OUOJIOT U 22 1 4 Bubnanoreka IJOK
BO3HUKHOBEHVE W Pa3BUTHE KU3HU Ha 20 1 5 https://m.edsoo.ru/7f413368
3emite http://school-
collection.edu.ru/).
(@) 13 1 5
praHu3Mbl U OKpY Kalolas cpeaa httn://ebio.ru/
Coo01iecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 16 1 1 http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
PezepBHOE Bpems 1 . )
http://biology.ru/index.php
BIIEE KOJIMYECTBO YACOB I1
OBII (0) CTBO YACOB I1O 7 4 15

ITPOI'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
N KosanuecTBO 4acos Jara
o
/o Tema ypoxa B KonTtpoabnblie | IlpakTnyeckue | H3YyYEHH
cero
padoThI padoThI A

1. BuoJjorusi kak Hayka. 7JKuBble

CHCTEMbI, HX OPraHU3auA U

uzyuenue (3 yaca)
Buosorust kak KOMIUICKCHAsI HayKa U !
KaK 4acTh COBPEMEHHOI0 O0IIeCcTBa
JKuBBIe cHCTEMBI 1 BX CBOMCTBA 1 JuiekTpoHHbIe HHPpOBLIE
H3ydyeHne OHOIIOTHYECKUX CUCTEM U 1 opasoBaTeaLHLIe peCcypPChE
IIPOLIECCOB Bubnuoteka [IOK
2 K » https://m.edsoo.ru/7f413368

. TKa: XUMHYeCKHI cocTaB
( f(f a ) ec cocra http://school-
4acoB .
collection.edu.ru/).

HcTopust OTKPEITHS U U3YYCHUS 1 http://ebio.ru/
KneTkH. Kneroqnas Teopus http://bio.1september.ru/urok/
HeOpFaHI/IqCCKI/IC BeIIECTBAa, BXOAAIIIUEC 1 http;//djvu_inf.narod'ru/
B COCTaB KJeTKHU. Bona, e€ cBolicTBa http://biology.ru/index.php
OpraHndecKkre BEemecTBa KISTKH —
oenku. CBoiicTBa, KIaccU(pUKaLMSA U
¢byskunn 6enkoB. JlabopaTopHas 1 1
pabota «ObHapy)keHHEe OEITKOB C
IMOMOIIBIO KAYECTBEHHBIX PEaKIUD)
buonornueckue GyHKIUU OEIIKOB. 1
Knaccudukamms 6enkoB
VYrneoapl. CTpoeHHE yTIIEBOJOB. 1
Krnaccudukamnus yrieBoaos.

CtpaHnua 32 13 50




Buonornueckne (pyHKIINHA YTIESBOJIOB

Jlurmuaer. CTpoeHUE JTUTTHIIOB, UX
kiaccudukanus. brosornaeckue
(pyHKUIMH TUTUIOB

10

Hyxkneunossie kucnotel. JJHK u PHK.
JlabGopaTtopHas padora «VccieqoBanue
HYKJIEHHOBBIX KUCJIOT, BEIAEICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOB)

11

Buast PHK. ®©ynknu PHK B knetke

12

Crpoenue u pynkrauun ATO.
CeksenupoBanne [JHK. Metonabr
T€HOMUKH, TPAHCKPUIITOMHUKH,
MPOTEOMUKH. MeToabl CTPYyKTYypHOI
Ouomoruu

13

O0001IeHNE ¥ cCUCTEMATU3ALIMA 3HAHUI
o TeMe «XUMUYECKUN COCTAaB KIETKID)

3. CrpoeHue u GpyHKIMHU KJIETKH
(6 yacoB)

14

Tuner knerok. [Ipokapuotuueckas
kineTka. Kierounas cteHka 6akrepuii u
apxeil. Ponbs npokapuor B
OuoreoreHo3ax

15

CTtpoeHne 3yKapuOTHIECKON KIIETKH.
ITnasmarudeckass MemMOpaHa.
TpaHciOopT BemecTs uyepe3
IJIa3MaTHYECKyI0 MEMOpaHy.
IIpakTuueckas pabora «3yueHue
CBOICTB KJIETOYHON MEMOpPaHbI».
IToBepXHOCTHBI annapar KIeTKH

16

Knerounast crenka pacteHuii 1 TpuOOB.
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OnHOMEMOpaHHBIE OPTaHOUIHEI KIIETKH.
I[urormrazma.llpakTuueckas pabora
«/3ydeHue IBIKEHUS ITUTOIIA3MEI B
pacCTUTEIBHBIX KIIETKaX»

17

Opra"onbl KJIETKH, UX CTPOCHHUE U
dbyHKIIHH

18

[NosryaBTOHOMHBIE OPTaHOUIBI KJICTKH:
MHUTOXOHJIPUH, TUTACTUIBI.
JlabGopaTtopHas padora «VccieqoBanue
IJIa3MOJIM3a U IeTUIa3MoJIn3a B
paCTHUTENBHBIX KICTKax»

19

HememOpaHHBIE OpraHOUIBI KICTKH.
Crpoenne u QyHKIHUH sIpa.
Krnerounsie BKIIOUCHUSA

4. Kuerka: nmpoueccsl
KU3HEAeSITeJbHOCTH (9 4acoB)

20

ACCUMUISIIIAS U JUCCUMUJISLIHS — JIBE
CTOPOHBI MeTabon3Ma. Tumbsl oOMeHa
BEIIIECTB.

21

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB.
®otocunTe3. OCHOBHBIE ITAIIbI
dborocunTE32

22

XemocuHres. JlabopaTopHast pabota
«CpaBHeH#He npolieccoB poTocuHTe3a U
XEMOCHHTE32»

23

AHa’poOHBIC OpraHu3Mbl. Buabl
opoxenus. JlaboparopHas padbora
«CpaBHEHHE TIPOIIECCOB OPOKECHUS U
JIBIXAHUSD

24

A»poOHBIE OpraHU3MBbl. DTaIlbl
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SHEPreTHYECKOTO OOMEHa.

25

I'enetnyeckast HGOPMAIUS B KIIETKE.
Peakiiun MaTpu4HOTO CHUHTE3A.
TpaHCcKpuUNIUs — MaTPUUHBIH CUHTE3
PHK

26

Buocuntes 6enka. Tpancusuus u e€
sranel. KogupoBanne aMHHOKHCIIOT.
Pons prubocom B 6GmocuHTE3e OeiKa

27

Bupycel — BHEKIIETOUHBIE (POPMBI
JKU3HU U OOJIUTAaTHBIC MTaPa3UTHI.
IIpaktuueckas pabora «Co3znaHue
MOJIeNN BUpyca». BupycHsbie
3a00JICBaHUs YESJIOBCKA, JKUBOTHBIX,
pacteHuni

28

KontponbHaas pabora mo teme «Kiretka:
MPOLIECCHI )KU3HEIESI TEIIEHOCTH

5. Jenenue kjaerku (3 yaca)

29

JKu3HeHHBIH UK KIETKU. MaTpHU4uHbIi

cunte3 [JHK. Mexann3m pernmmkanuu
JHK

30

Xpomocomsel. CTpoeHHE XPOMOCOM.
KapuoTtumn — xpoMoCcOMHBbIN HabOp
kierku. JlabopaTopHas padora
«/3ydyeHne XpoMOoCOM Ha FOTOBBIX
MUKpoIIpenaparax». JlereHue KIeTku
— MHTO3

31

Muto3. bruonorudeckoe 3HaUCHHE
muTo3a. JJaboparopHas paboTa
«HabaroneHrne MUTo3a B KIICTKaxX
KOHYHKA KOPHSI JIyKa»
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6. CtpoeHue n (PyHKIUHU
opranu3moB (12 ypokoB)

32

Twune! knetok. TUnel pacTUTEIBHBIX
TKaHel. BereratuBHble 1
reHepaTUBHbIE OpPraHbl PACTEHUIA.
Jlaboparopnas padora «/3yueHue
TKaHEW pacTCHU»

33

TkaHU )KUBOTHEIX U YenoBeka. OpraHbl
U CUCTEMBI OPIaHOB KUBOTHBIX.
JIabopaTopHas padora «3yueHue
TKaHEH )KUBOTHBIX»

34

Omopa Tena opranu3MoB. JIBukeHue
OpPTaHU3MOB.

35

JIBr>keHne oprann3moB. J[BrkeHne
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MoB. J|BI)KEHUS pacTCHUI:
Tponu3Mbl U HacTUU. CKeJIeTHbIe
MBIIIIBI U UX paboTa

36

ITuranue opranuszmos. [Tutanue
pactenuii. IluTanve MO3BOHOYHBIX
’KMBOTHBIX. [IuiieBapuTenpHas cucrtema
qeJioBeKa

37

Jlpixanue opranu3MoB. Jlpixanue
pacteHnuii. JlprxaHnve MMO3BOHOYHBIX
’KUBOTHBIX U uenioBeka. JKabGepHoe u
JIEFOYHOE JbIXaHUE.

38

TpaHCHOpT BEIIECTB y OPraHU3MOB.
KpoBeHocHast cucTema Mmo3BOHOYHBIX
JKUBOTHBIX M YEJIOBEKA

39

Brigenenue y opraHusmoB. 3aiura y
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opranu3moB. Brizienenue y pacteHui u
KUBOTHBIX.

40

PazapaxumocTs U peryuianus y
opraHusmoB. PaznpaxxumocTs u
peryisinusi 'y pacteHuil. ['ymopanbHas
peryisiuus ¥ SHIOKPUHHAS CUCTEMa
JKHBOTHBIX U UeJIOBEKa

41

Hepenas cucrema u pedaekropHas
peryJisius y >KUBOTHBIX.

42

I'ymopansHas peryasuus u
SHJIOKPHUHHAs CUCTEeMa KUBOTHBIX.
JKenespl SHAIOKPUHHON CUCTEMBI U UX
rOpMOHBI. B3aMOCBsI3b HEPBHOU U
ryMOPAJILHOM peryJisinuu

43

KontpomnpHas paboTa no teme
«Ctpoenue 1 PyHKIIMH OPTaHU3MOB»

7. Pa3mMHoOKeHHe U OHTOTeHe3
(7 ypoxoB)

44

DopMBI pa3MHOXXEHUS OPTaHU3MOB.
ITonoBoe pazmuoxenue. [lonoBsie
KJICTKH, TaMETHI.

45

Meiios, craguu merosa. IloBenenue
xpomocoM. Kpoccunrosep.
buosoruueckuii cMpICII Melo3a B €ro
3HAYCHUE.

46

I'ametorenes. Obpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK. JlaGopaTopHas
pabora «l3yueHune CTpOSHHS MOJIOBBIX
KJIETOK Ha FOTOBBIX MHKpOIIpErapaTax»

47

OmnoagotBopenue. CnocoObl
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oruiotoTBopeHust. [lapreHorenes

48

NnaamBuayanpHOE pa3BUTHE
opraHm3mMoB — oHTOTeHe3. Ctaanu
sMmOpuorenes3a. 3aKiagka OpraHOB U
TKaHE# U3 3apOIBIIIEBHIX JTUCTKOB.
JIabopaTopHas padorta «BpIsiBIeHHE
MPU3HAKOB CXOJICTBA 3apOAbIIIEH
IIO3BOHOYHBIX KUBOTHBIX»

49

ITocTaMOpHOHAIEHOE pa3BUTHE
JKUBOTHBIX. PazMHOMXeHUE U pa3BUTHE Y
pacrenuii. JlabopaTopHas padbora
«CTpoeHue OpraHoB pa3sMHOXKXEHUS
BBICIIUX PaCTCHUI

50

KonTponsHas padoTa 1o teme
«Pa3MHOXEHHE U OHTOT'CHE3»

8. 3akonomepHoOCTH
HacJeACTBeHHOCTH (9 YacoB)

51

Hctopust CTaHOBICHUS U Pa3BUTHS
TEHETUKH Kak HayKu. OCHOBHBIC
TIOHSITUSL 1 CAMBOJIBI TCHETHKH.
Jlaboparopnas padora «/Ipo3odmna kak
00BEKT TCHETUYCCKUX HMCCIICTIOBAHUI

52

3aKOHOMEPHOCTH HACICIOBAHMUS
MPU3HAKOB. MOHOTUOpHIHOE
ckpemmuBanue. [Ipaktuaeckas pabora
"N3ydenne pe3yIbTaToOB
MOHOTHOPHUTHOTO CKPEIINBAHUS Y
npo3o¢uisr”

53

L{uTomorudyecknue OCHOBEI
MOHOTHOPHJIHOTO CKpEITUBaHHSI.
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AHanu3upyoliee CKpelnBaHue.
Henonnoe nomuaupoBanue

54

JnrnbpunHoe ckpemuBaHue.
LuTonornuekcrue OCHOBBI
JUTHOPUTHOTO CKPEIIUBAHUS.
IIpakTnueckas padora «3yuenue
pe3yIbTaTOB TUTHOPUIHOTO
CKpEIIUBaHUA y APO30(IIIB»

55

Pemrenue reneTuueckux 3aaad Ha
JUTHOPHIHOE CKPEIIUBAHUE

56

CuenneHHoe Hacae0BaHUE PU3HAKOB.
Pa6ots!r T. Moprana. XpoMocoMHas
TeopuUsl HACIIEICTBEHHOCTH.

57

PerieHne reHeTuuecKkux 3a1a4 Ha
CLEIUIEHHOE HaCIeqOBaHUe

58

I'eneruka nmona. I'eHoTHI Kak
nenocTHas cucreMa. HacnenoBanue
OPU3HAKOB, CIEIJIEHHBIX C MOJIOM.
IIpakTrueckas padbora «Pemenue 3amaq
Ha CIEIUICHHOE C MOJIOM HacjeJ0BaHUE
MPU3HAKOBY.

59

KontponpHas paboTa nmo teme
«3aKOHOMEPHOCTH HACIEACTBEHHOCTI

9. 3aKOHOMEPHOCTH U3MEHYMBOCTH
(2 yaca)

60

HN3menunBOCTh TIpU3HAKOB. Buasl
M3MEHYUBOCTH. MonupuKannoHHAas
M3MEHYUBOCTh. POsIb cpenbl B
dhopmupoBaHUE MOAUDUKAITTOHHOMH
W3MECHYHBOCTH.
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Bapuanuonnsiit psii u BapualiioHHast
kpuBas. JlaboparopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEH
MOJTHU(UKAITMOHHON U3MEHIHUBOCTH.
ITocTpoeHue BapuallMOHHOTO psijia U
BapHallMOHHOW KPUBOW»

61

I'eHoTHUTIYECKAs] U3MEHYHUBOCTb.
KomOuHaTuBHAsI NI3MEHUYUBOCTb.
MyTanunoHHas U3MEHYUBOCTb.
IIpakTueckas padbora «MyTtanuu y
Ipo30duisl (Ha TOTOBBIX
MUKpOIIpernaparax)»

10. I'eneTuka 4yesoBeka ( 4 ypoka)

62

I'eneTuka yenoBeka. XpOMOCOMEBI U
TeHETUYECKUE KapThl XpPOMOCOM
genoBeka. [IpakTuueckas pabora
«CocTaBieHue U aHaJIHU3
POIOCIOBHOM.

63

MGTOILI:I HU3y4YCHUS T'CHCTUKU YCIIOBCKA.

64

MeToapl MEIUIIMHCKON T'€HETHKHU.
3HayeHre MEIUIIMHCKON IreHETUKU B
MPEIOTBPAIICHUH U JICUCHUH
reHEeTHYECKNX 3a001eBaHUN YeI0BEKa

65

OO6o0marnuii ypoK Imo TemMe
«I'eHeTnKa yeIoBeKa»

11. Cenexnusi opranu3MoB. OCHOBBI
ouorexHosioruu (7 4acos)

66

OCHOBHBIE TTOHSITHS CEIEKIIN. MeTOoIbI
CEJICKIIMOHHOM paboThl. JlabopaTtopHas
pabota «M3ydeHne cCOpTOB KYIbTYPHBIX
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pacTeHui U Mopo JOMAITHUX
SKUBOTHBIX)

HckyccTBEeHHBIN MyTareHes.
67 PangyanuoHHbBIN 1 XUMUYCCKUI
myTareHes. [lomumionans

68 BuyTpuBHaoBas ruOpuIu3arusi.
I'ereposuc. OTaanéuHas ruOpuIA3aus

BbuoTtexHonorus Kak HayKa U OTpacib
69 npou3BojicTBa. [IpakTnueckas pabora
«3yueHne 00bEKTOB OMOTESXHOJIOT I

70 OCHOBHBIC HarpaBJICHUS MEIUITUHCKOM

OHOJIOTUH.

71 XpOMOCOMHaH " Ir€HHasl HHXXCHCPUA.

MenunuHcKkue OMOTEXHOIOTHH

72 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

72

26
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11 KJIACC

KoanuyecTBO 4acos JIeKTPOHHbIE
Ne Jlara
Tema ypoka KoHTpoJabHBI IpakTHyeckue uupposkIe
n/n Bcero U3y4eHHUs
e padoTsl padoTsl oOpa3oBareJbHBIE
pecypcsl
1. DBoaronuoHHasi 6uoJiorusi (22 yaca)
[IepBBie HBOTIOIMOHHBIC KOHIICTIITHH.
1 IIpenrocblIKu BO3SHUKHOBEHUS YUEHUS 1
Y./lapBuHa.
5 OBomounonHas teopus Y. Jlapsuna. Hayunas 1
nearenbHOCTh Y. /lapBrHa
3 JIBMKyIIME CUJIIBI 3BOJIIOIIUM BUIOB o Y. ) bubmoreka ITOK
JapBuny https://m.edsoo.ru/7f
() 7 413368
OPMHUPOBaHUE CUHTCTUYIECKOI TeOpuHr
. http://school-
4 3BOJIFOIMU. DTarbl SBOJIOIIMOHHOIO Mpoliecca: 1 -
collection.edu.ru/).
MHKPOASBOIOIUS U MAKPOIBOIIOIIHS X
- http://ebio.ru/
OITYJISIHS — DJIEMEHTapHasl SOUHATIA
5 I PHast St 1 http://
SBOJTFOITAH .
a bio.lseptember.ru/
3akoH reHeTudeckoro pasHosecus k. Xapau, urok/
6 B. BaitaOepra. JlabopaTopHas pabora ) 1 http:/djvu-
«BbIsiBIE€HHE U3MEHYHUBOCTH y OCOOEH OJTHOTO infnarod.ru/
BUAa» http://biology.ru/
7 Jpeiid reHoB kak ¢paxkToOp SBOIIOIUH 1 index.php
3 Murpanyu. 3oy nomysisiiuii: 1
reorpaduueckas, OMoJorudecKas
9 EcrecTBennsiit 0T60p. POPMBI €CTECTBEHHOTO 1
oTOOpa: ABMKYIINK, CTAOMITU3UPYIONINH,
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pa3pbIBaOLIHI.

10

IMosoBoii oT6op. Bo3HHUKHOBEHUE U SBOJTFOIIUS
COHMaJIBHOT'O IMMOBCACHUA ) KUBOTHBIX

11

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK pe3yJibTaT
MUKpO3BOJIFONINH. JlaboparopHas paboTa
«3yueHue apoMopdo30B U UIHOATANITAIIHHI Y
pacTeHUl U JKUBOTHBIX»

12

IIpumeps! TPUCIIOCOOICHUM Y OPraHU3MOB:
Mopdoaoruueckue, (Pu3noIoruyecKue,
OMOXMMHUYECKHE, TOBEICHUECKHE.
JlabopaTtopnasi padora «IIpucnocoOnenus
OpPTaHMU3MOB M UX OTHOCHTEIBHAS
IIeJIeCO00Pa3HOCTh

13

Bun, ero kpurepun u cTpykrypa. Jlabopatopnas
pabota «CpaBHEHHE BUJIOB I10
MOP(}OIOTHISCKOMY KPUTESPHIOY

14

CtpykTypa Buaa. BumooOpa3zoBaHnue kak
pe3yIbTaT MUKPOIBOIIOITUH

15

MuKpO3BOJIIOLIMS TAPA3UTOB U XO35IEB.
[Ipucnoco6eHHOCTh K Mapa3suTUUYECKOMY
00pa3y ku3HU. [lereHeparus Kak HalpaBJIeHUE
sBoTtoIiu. CBA3b MUKPOSBOJIIOIUU U
SMUIAEMHUOJIOT MU

16

MaxkpoaBomronusi. [laneonTonornueckre MeTo bl
U3YUYCHUS IBOJIOIINN

17

Buoreorpadguueckue METOABI H3YUCHUS
SBOJIIOIINH.

Bbubmmoreka [IOK

https://m.edsoo.ru/7f
413368

http://school-

collection.edu.rw/).
http://ebio.ru/

18

DOMOPHOIOTHYECKHUE H CPABHUTEIBHO-

http://
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MOP(OJIOTHUESCKUE METObI U3YUSHHS IBOITIOIUHA

19

MoutekyIsipHO-TeHETHUECKUE, OMOXUMHYECKHE U
MaTeMaTUYECKHUE METOJIbl H3YUCHHS SBOJIFOIINHU

20

OO01IMe 3aKOHOMEPHOCTH SBOJIOIIHH.
ApnanrtuBHas paguanusi. HepaBHOMEepHOCTH
TEMIIOB DBOJIIOLUUA

21

O06006maIIUi yPoK N0 TeMe «DBOJTIOIMOHHAS
OHOJIOTHSI»

22

KonTtpomnbHas paboTa no TeMe «DBOJTIOIMOHHAS
Ouonorus»

2. Bo3HMKHOBEeHME M Pa3BHTHE KU3HU HA
3emie ( 20 ypoxoB)

23

Hayusnsie runoTe3sl IPOUCXOXKISHUS )KU3HU Ha
3emite. JloHay4yHbBIE IPEICTABICHUS O
3apOXKICHUHU )KU3HU.

24

OCHOBHEIE ATaIbI HeOpFaHH‘IeCKOﬁ OBOJIIOITHUU.
T'unore3bl 3apOXKIACHUS )KU3HU

25

Hcropus 3emMiiu 1 METOABI €€ U3yUEHUS.
JlaGopaTopHas padora «/3ydeHne 1 onmucaHue
HMCKOITAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)

26

HauanpHbIe 3Tanbl OpraHugecKoil IBOITFOIIUH.
DBOJIONUS SYKapUOT

27

OCHOBHBI€ 3Tallbl 3BOJIIOLHUU PACTUTEIBHOTO
mupa. [IpakTuueckas pabora «3yueHue
0COOEHHOCTEH CTPOCHHUS PACTCHHI Pa3HBIX
OTJIIEJIOB»

28

OCHOBHBIE dTaITbl IBOJIFOIIUH KUBOTHOTO MHpA.
IIpakTrnueckas pabora «3yueHne

bio.lseptember.ru/

urok/
http://djvu-
inf.narod.ru/
http://biology.ru/
index.php
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0COOEHHOCTEH CTPOCHHUS MTO3BOHOYHBIX
KUBOTHBIX»

29

PazButue xn3Hu Ha 3emJie 1o 3paM U MEPHUOaaM.
MaccoBble BBIMUpPaHUsI — DKOJIOTUYECKHUE
KPHU3HUCHI TIPOIILIOTO

30

COBpPEMEHHBIN IKOJIOTHYECKHUI KPHU3HUC, €r0
ocobennoctu. CoBpeMeHHasi cucrema
OPraHMYeCcKOro mpoIioro

31

OCHOBHEIE CCTEMaTHYECKUE T'PYIIIbI
OpraHn3mMoOB

32

AHTponosiorust — Hayka o 4eyioBeke. Pa3Burue
MpPEICTaBICHUM O MPOUCXOXKICHUHU YEJIOBEKA.

33

MecTo 4esioBeka B CUCTEME OPraHU4YEeCKOTO
mupa. JJaboparopnas pabota «M3ydenue
OCOOCHHOCTEH CTPOCHUS CKeJIeTa YeI0BeKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM))

34

JBrxymiue cuiibl anTpororeHesa. CooTHOLICHUE
OHOJIOTUYECKUX U COLIMAIBHBIX (DaKTOPOB B
aHTPOIIOreHEe3e

35

OCHOBHBIE CTaUH aHTPOIIOTEHE3a
ITaneorenetuka u nmaneoreHoMuka. Ilepsrie
npeacrasurenu poga Homo

36

OcCHOBHBIE CTaJ M aHTpororeHesa [losBieHue
yeJgoBeKa pasymHoro. Heannepranbckuii
yenoBeK. MecTo HeaHAepTalIbla B
a"Tpornorenese. KpomaHbOHIIBI

bubmoreka IIOK

https://m.edsoo.ru/7f
413368

37

OBOJIIOLIMSA COBPEMEHHOT'O YEI0BEKA
Uenoseueckue pacel. [Ipaktrueckas padoTa

http://school-
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«/3ydyeHune 3K0JI0THYECKUX aflanTaiuii
YeJI0BEKaY

38

MC)I(I[I/ICIII/IHJ'II/IHapHI)Ie METOAbI aHTPOIIOJIOTNHU

39

PacoBrie Teopun U UX TPOUCXOKIECHUE

40

MexauciuIInHapHbIE METOIBI aHTPOTIOJIOTHHT

41

O6ob6maromuii ypok no teMe « Bo3HUKHOBEHHE
W pa3BUTHE KU3HU Ha 3eMiie»

42

KonTponbHas padota no reme «BO3HUKHOBEHUE
U pa3BUTUE KU3HU HA 3eMIIe»

3. Opranu3mbl ¥ OKpY:Kauas cpeaa
(13 yacoB)

43

3aposkIeHre U pa3BUTHE DKOJIOTHH MeTobI
skosiorud. JlabopatopHas padorta «M3ydyeHue
METOJIOB YKOJIOTMUECKHUX UCCIICIOBaHUID)

44

3HadyeHne 3KOJIOTHYECKUX 3HAHUM IJIA YeJIOBEKA.

Dkosiorudeckre HaKTopbl

45

Aobuotnueckue pakroprel. CBeT Kak
skonoruueckuit pakrop. Jlaboparopnas pabota
«BBIsSIBJICHHE TPUCITOCOOJICHUN OPTaHU3MOB K
BIIMSIHUIO CBETa

46

Aobuotndeckue daktopbl. TeMneparypa Kak
sKoJoruyeckuit pakrop. JlaboparopHas pabora
«BBIsIBICHHE TPUCITOCOOICHUN OPTaHU3MOB K
BIIMSTHUAIO TEMIIEPATyPhD)

47

AobuoTtnueckue pakTopbl. BiaxkHOCTH Kak
skonoruyeckuit pakrop. Jlaboparopras pabora
«AHaTOMHUYECKHE OCOOCHHOCTH PAaCTCHUU 13
pa3HBIX MECT OOUTaHUSD»

collection.edu.ru/).

http://ebio.ru/
http://
bio.lseptember.ru/

urok/
http://djvu-
inf.narod.ru/
http://biology.ru/

index.php
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48

Cpenpl oOuTaHus opraHu3MoB. bruosornaeckue
putmsl. JKusHeHHbIE (OPMBI OPTaHU3MOB

49

Bbuotndeckue dhakTopbl. 3HaUeHHE OMOTHYSCKUX
B3aHMOACHCTBUH JIJIsI CYIIIECTBOBAHUS
OpraHu3MoOB B cpejie OOUTaHwMsI

50

JKOJIOTHYCSCKUE XapaKTCPUCTUKHU MOITYJIAIUHA.
OCHOBHBIEC TOKa3aTeIN TOITYJIAITNN
YHUCJICHHOCTD, IIJIOTHOCTb, BO3pAaCTHas U 11OJIOBast

CTPYKTypa

51

OCHOBHEIE ITOKa3aTeIIH TOITYJIALIUA:
POXKIAACMOCTD, IPUPOCT, TEMII pOCTA,
CMCPTHOCTDb, MUT'pALITUN

52

DKOJIOrHYecKasi CTPYKTYpa MOy JISIITAHN.
Jlnnamuka nomyJisinuy u e€ peryisinus. Kpusblie
pocTa YUCII€HHOCTH Moy isinuu. Kpuseie
BBDKHBaHUS

53

Dxonorudeckas Humia Buaa. Jlabopatopras
pabota «IIpucnocobiieHusi CeMsIH paCTeHUH K
pacceeHnIo»

54

Bup kak cucrema nomyssinuid. 3aKOHOMEPHOCTH
TOBEJICHUSI 1 MUTPAITAi )KHBOTHBIX

55

Oo6o0maronmii ypok mo teme «Opraiu3mMel 1
OKpyKaromas cpena». KonrponsHas pabora

4. Coo0miecTBa M YK0JOrHYeCKHE CHCTEMBI
(17 uacoB)

56

Coo011ecTBO OPraHu3MoOB — OHOIICHO3.
DKOCHCTEMAa KaK OTKPBITasi CHCTeMa

57

Kpyrosopor BeliecTs U IIOTOK SHEPTUU B

bubmoreka IIOK
https://m.edsoo.ru/7f

CtpaHuua 47 mn3 50



skocucteme. OCHOBHEBIC OKa3aTEIHN
OKOCHUCTCMBbI

58

Tpodudueckue ypoBaU. Tpodudeckue nenu u
cetn

59

I[I/IHaMI/IKa OKOCHCTCM. HepBI/ILIHI)Ie nu
BTOPHUYHBIC CYKIICCCUU

60

DKOJIOTUYCCKUE nupaMuabl. N3menenus
COO6IIICCTB — CyKIecCcruu

61

ITpuponanbie 3xOCUCTEMBI. DKOCUCTEMBI 03€p U
peK. DKOCHUCTEMBI MOpPE U OKEaHOB

62

IIpupoaHble 5KOCHUCTEMBI. DKOCUCTEMBI TYHJD,
JIECOB, CTEIEH, IIyCThIHb

63

AHTpOINOIr€HHBIE 3KOCUCTEMBI.
Vpboskocucremsl. [Ipaktuueckas pabora
«/3ydenne u onrcanme ypooIKOCHCTEMB»

64

3aKOHOMepHOCTI/I q)OpMI/IpOBaHI/ISI OCHOBHBbIX
B3aHMOJICUCTBUI OpraHUu3MOB B OKOCHUCTEMAX

65

MexaHu3MBI BO3JIEUCTBHS 3arpsI3HEHUIN pa3HbIX
THUIIOB Ha CyOOpraHN3MEeHHOM, OPTaHU3MEHHOM,
MOMYJISIHMOHHOM M 3KOCUCTEMHOM YPOBHSIX

66

Buochepa — obmiennanerapHast 000JI09Ka
3emuu. Yuenue B. 1. Bepunaackoro o
ouocdepe.3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocdeps! KpyroBopoThl BEIIECTB U
OMOTreOXUMUYECKHE ITHKIIBI

67

3oHaBbHOCTH Ouochepbl. OCHOBHBIE OMOMBI
Ccym. Y CTOMYHUBOCTh OHochepsl.
DKOJIOrHYECKUE KPU3UCHI U UX MPUYHUHBI

413368
http://school-
collection.edu.ru/).
http://ebio.ru/
http:/
bio.1september.ru/
urok/

http://djvu-
inf.narod.ru/
http://biology.ru/

index.php
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68

BoszaelicTBue uenopeka Ha 6uochepy.
AHTpPONOTe€HHOE BO3AESUCTBUE HA PACTUTEIIbHBIN
¥ SKUBOTHBIN MHD

69

Oxpana npupobl. OCHOBHBIE IPUHITATIBI
YCTOWYHUBOTO Pa3BUTHS YECIOBEUYESCTBA U
npupoasl. ParmoHansHOE TPUPOIOIIOIb30BaHUE
U coXpaHeHue OMOJIOTHYECKOTO Pa3HOOOpa3us
Semuu

70

Oo6o6maromuiit ypok no teme «Coo0I1ecTBO U
SKOJIOTMYECKHUE CUCTEMBI»

71

KonTponpHas padora mo teme «Coo0mIecTBo u
SKOJIOTHUYECKUE CHCTEMBD»

bubmmoreka IIOK

https://m.edsoo.ru/7f
413368

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

bio.lseptember.ru/

urok/
http://djvu-
inf.narod.ru/
http://biology.ru/

index.php
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Bbub6anoreka ITOK
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collection.edu.ru/).
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