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MNOACHUTEJIbBHAS 3AIIMCKA

[Tporpamma o yue6HOMY npenMeTy "buosnorus" (nanee - 6Moorus) Ha ypoBHE CPEIHEr0
obmiero odbpazoBanus papadorana Ha ocHoBe DenepanibHOTO 3aKkoHa OT 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit ®Denepanun», ®I'OC COO, Konmenumu mnpenogaBaHus
y4eOHoro npenmMera «buOIOTHSI» U OCHOBHBIX MOJOXEHUU (heaepanpHON pabodei mporpamMmbl
BOCIUTAHMS.

VYuebubiii npeamer «buomnorusy yrimyonéuanoro ypoHs wu3ydenus (10-11 kmaccer)
SBIISICTCS OJTHUM M3 KOMIIOHEHTOB MpEeAMETHON 00macTh «ECTeCTBEHHO-HAy4YHBIE MPEIMETHD».
Cornacno monoxenusim OI'OC COO mnpoduibHble ydeOHBIE NpPEAMETHI, H3ydaeMble Ha
YIIIyOJIEHHOM YpPOBHE, SBIISIIOTCS CIIOCOOOM muddepeHnuanuu o0yuyeHrus Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MpPU3BaHbBl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpeIHUM MPOPECCHOHATBHBIM M BBICIIUM OOpazoBaHueM. B To ke Bpems
KaX/IbI M3 9THX Y4EOHBIX MPEIMETOB JODKEH OBITh OPMEHTHPOBAH HA IPUOPUTETHOE pPEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3a/lady, CBSI3aHHBIX C IpodopueHTaIei
oOydarolmuxcsi U CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOH o0JacTu Hay4YHOTO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIWIIMHON, JKOJOTHEH, TMCUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[IporpamMma no yue6HOMy npenmerty "buonorus" naér npeacraBieHue o LENU U 3ajadax
u3ydeHus yueOHoro npeameta «buonorus» Ha yriayOi€HHOM ypOBHE, ONpEeseT 00s13aTeIbHOE
(MHBapUaHTHOE) TPEIMETHOE COAEpXKaHHE, €ro CTPYKTYpUpOBaHUE IO pa3jieiaM U Temawm,
pacripenienieHue 1o KjaccaM, peKOMEHYeT TOCIe0BATEIIbHOCTh U3YUeHHs Y4eOHOTO MaTeprasa
C Y4€TOM MEXIpPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOIMKH Y4eOHOro Impolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydwarommxcs. B mporpamme mo Ouonoruu peann3oBaH MPUHIIHIT
MIPEEeMCTBEHHOCTH C H3Yy4YeHHEeM OWOJIOTMM Ha YpOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus,
Omaromapst 4YeMy TPOCMATPUBACTCS  HANpPABJIEHHOCTh HA  MOCJIEAYyIOIIee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTMYECKOTO MBIIUICHUS, MPEICTaBICHUH O 30pOBOM 00pa3e *KU3HH, Ha
BOCIIUTaHHE OEpeKHOr0 OTHOUICHUs K OKpyKarolled mnpupoaHoil cpexe. B mporpamme mo
OMOJIOTMU TaKXKe TOKa3aHbl BO3MOXHOCTH ydeOHoro mpeamera «buomorus» B peanmzanuu
tpeboBanuit ®I'OC COO k miIaHUPyEeMbIM JIMYHOCTHBIM, METAlpPEeIMETHBIM U TNPEAMETHBIM
pesyabTataM oOydyeHMs M B (OPMHPOBAHMU OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIbHON
JeSTeIbHOCTH O0YYalolmuXcs MO OCBOEHHUIO COJIEpXKaHMs OHOJIOTMYEeCKOro oOpa3oBaHUS Ha
YPOBHE CpeIHero 001ero oopa3oBaHus.

VY4eOublii npeamer «buosiorusi» Ha ypoBHE CpeJHEro oOIIero oO0pa30BaHUs 3aBEPILIACT
Ouosiornyeckoe oOpa3oBaHUe B LIKOJE U OPUEHTHPOBAH Ha pacUIMpeHHe U yriIyOJieHHe 3HaHUMN
oOyyaromuxcs O JKMBOM TpUPOZAE, OCHOBaX MOJEKYJISPHOM M KJIETOYHOW OHOJIOoruy,
SMOPHOJIOTHN U OHMOJIOTUU Pa3BHUTHS, TEHETHKH, CEJIEKIINH, OMOTEXHOJIOTHUH, DBOIIOIMOHHOTO
YUEHUS ¥ DKOJIOTHH.

Nzyuenne yuebHoTO npenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYyYaIOIMUXCA K TOCIHEAYIOIMIEMY MOJYYCHHI0 OWOJIOTHYECKOTO O0pa3oBaHUS B
By3aX M OpraHM3alUsiX CpPeJHEro mpogeccuoHaabHoro obpasoBanusi. OCHOBY €ro cojep>KaHHs
COCTaBIISIET CHUCTEMa OHOJOTMUYECKUX 3HAHWH, IMOJYYEHHBIX NPU H3YUYEHUH OOYy4aroIIUMUCS
COOTBETCTBYIOIINX CHCTEMAaTHYECKHX pa3JeioB OHOJOTHMH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTY4aroT pa3BuTue. Tak, paclIMpeHbl U yriayOaeHbl
OuoJIOTMYECKHE 3HAHMUSA O PACTEHUSIX, JKUBOTHBIX, I'pubax, OAaKTepHsX, OpraHu3Me YelloBeKa,
00IIMX 3aKOHOMEPHOCTSIX >KU3HH, JOMOJHUTEIBHO BKIIOYEHBI OMOJIIOTHYECKHUE CBEICHUS



MPUKJIAJHOTO U IMOMCKOBOI'O XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyromero Beioopa npodeccun. Bo3mMokHa Takyke MHTErpanus OMOJIOTMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, ITOJYYCHHBIMU 00YUYaIOIIUMUCS MIPU U3y4eHUU (DU3UKHU, XUMUH,
reorpaduu U MaTEMAaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mpeametry "buosorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIMUOHHBIN MOAXOABl K M3y4deHHIO Ouonoruu. CoriacHO MM, HU3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHBIE I KHUBBIX CUCTEM Pa3HOIO YPOBHS OpraHMU3allH,
HBOJIIOIUM OPTaHUYECKOr0 MHpa Ha 3emjie, COXpaHEHHs OHOJOTHYECKOrO pa3HooOpasus
wianetl. Tak, B 10 kiacce M3y4aroTCsi OCHOBBI MOJIEKYJSIPHOW W KIJIETOYHOM OHOJIOTHH,
SMOPHUOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUH U CUHTETHYECKON
OMOJIOTUH, aKTYyaJH3UPYIOTCS 3HAaHUS OOyJalomuxcs NO OOTaHWKE, 300J0TMH, AHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJIOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mpu3BaH 00€CEYUTh OCBOEHUE OOYUYAIOIUMUCS
OMOJIOTUYECKUX TEOpHA W 3aKOHOB, HJEH, NPUHIUIIOB W TMPAaBHI, JIEKAIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOHl KapTUHBI MHUpPA, 3HAHUW O CTPOEHHMM, MHOrooOpa3uu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYNSALUU, OUOIEHO03a, SKOCHUCTEMBI, O BBLIAIOIINXCS
HAyYHBIX JOCTHUKEHHIX, COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHH, MPHUKIAJHBIX acleKTax
OMOJIOTHYEeCKUX 3HAHWH. [ pa3BUTHS M MOANEpX)aHUA MHTEpeca 00ydJarommxcsi K OMOIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuaja B COAEPKAaHUU IPOrPaMMBI 110
OHMOJIOTHH TPEIYCMOTPEHO 3HAKOMCTBO C HUCTOpPUEH CTAaHOBIEHUS U PA3BUTHUS TOW WM MHOU
o0nactu OHMONIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OMOJIOTUYECKHUX M KOJIOTUIECKHIX TIPOOJIEM.

Lenb u3yuenus yuebHoro npeamera «buosorus» Ha yriyOJIEHHOM ypOBHE — OBJIaJIEHUE
00y4aromuMUCsS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPraHMU3alUU >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne yMEHUH MCIOJb30BaTh 3TU 3HAHUS B (POPMHUpPOBAHUM HHTEpeca
K ompeaenéHHoi obmactu mpodecCHOHATBHONW AEATEeIbHOCTH, CBSI3aHHOM C OMONIOTHEH, UIU K
BbIOOpY y4eOHOT0 3aBeICHHS I IPOAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIeyIoIuX 3a1au:

OCBOCHHE  OOYYalOIMMHCS  CHUCTEMBl OWOJOTHYECKUX 3HAHWUU: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IpaBHJIaX,
COCTABIISIIOLIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYH) KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOIOTUYECKUX CUCTEM (KJIE€TKa, OPraHu3M, MOMYINSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIOIMIUXCS OTKPBITUSAX U COBPEMEHHBIX MCCIEIOBAHUAX B
OouoJjoruy;

O3HAKOMJICHHE  OOYyYarommMxcsi ¢  METOAaMH  TO3HAHWS  KUBOW  TPUPOJIBI:
HCCIIEIOBATENILCKUMH METOJaMH OMOJIOTHYECKUX HAayK (MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTUU Pa3BUTHUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTMM, TaJEOHTOJOTHH, JKOJIOTMH);  METOJaMU  CaMOCTOSATEIBHOTO  IPOBEICHHS
OMOJIOTUYECKUX HCCIEeIOBaHUNH B Jaboparopun U B mpupoae (HaOdroneHue, H3MEpeHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJICHHE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOJUTh, aHAIU3UPOBATH WU
HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIb30BAThCS OMOIOTHYECKON TEPMUHOIOTHEN 1
CUMBOJIMKOW; yCTaHaBIMBaTh CBA3b MEXKIy pa3BUTHEM OHOJNOTMHM U  COLHUAIBHO-
SKOHOMHYECKUMHU M SKOJIOTHUECKUMHU MPOOIeMaMu 4eJI0BEUECTBA; OIEHUBAThH MOCIIEICTBHUS



CBOCH JCATENHHOCTH IO OTHOIICHHUIO K OKPYXKAIOIIEH NPUPOAHOU cpeae, COOCTBEHHOMY
3I0pPOBBIO M 3J0POBBI0  OKPY)KAIOLIMX JIOAEH; OOOCHOBBIBATE U  COOMIONATh  MEphI
npoGUIAKTUKN MH(EKIMOHHBIX 3a00J1€BaHuM, IpaBUIa MOBEIEHUS B MPHUPOJIE U 0OecreueHUs
0€30MacCHOCTH COOCTBEHHOM KM3HENEATEILHOCTH B UPE3BBIYAWHBIX CUTYAIUSX MPUPOJHOTO H
TEXHOTEHHOT'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHS B 00JacTd
OHOJIOT Y,

pa3BUTHE y 00YYarOIUXCs MHTEJUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOLIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIICIOBAHUSMH B OHMOJIOTHH,
pelaeMpIMi €10 MPOOJIEMaMH, METOA0JIOTHEH OMOJOTMYECKOr0 HCCIECIOBAHUsS, MPOBEICHHUS
HKCHEPUMEHTAIbHBIX MHCCIICAOBAHUM, pelIeHuss OMOJIOrMYEeCKMX 3aJad, MOJEIUPOBAHUS
OMOJIOrNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOYUYaAIOMIMXCS EHHOCTHOTO OTHOLICHMS K XHBOW MPHUPOJE B LEJIOM U K
OTACNbHBIM €€ O00beKTaM | SBJICHUAM; (OPMHPOBAHUE OSKOJIOTUYECKOH, TI'€HETHUECKOM
I'PaMOTHOCTH, OOILIEH KylbTypbl MOBEAEHUS B MPUPOJE; MHTEIPallMd €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHue 00yJaromUMHUC KOMIETEHTHOCTH B PAllHOHAIEHOM TPUPOIOTIONB30BAHUH
(cobmromeHne TpaBWII TOBENEHHUS B TPUPOJAE, OXPaHBl BHIOB, AKOCUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS W 3[0POBbSI OKPYKAIOMIMX Jt0JIeH (COOMI0aeHus Mep
npoduiakTukd  3a0ojeBaHui, obecriedeHue  0€30MACHOCTU  JKM3HEICATEIBHOCTH B
Ype3BbIUANHBIX CUTYALUsAX OPUPOJHOTO U TEXHOT€HHOI'O XapakTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJIOTMYECKHUX 3HAHWI M YMEHUI B TIOBCETHEBHOW KHU3HH;

CO3/IaHHM€ YCJIOBMM JUIi OCO3HAHHOTO BbIOOpa O0OYYaOIIMMHUCA HWHAMBHUAYAJIbHON
00pa3oBaTEeNbHOW  TpPAaeKTOPUM, CHOCOOCTBYIOLIEH MOCHeAyroIeMy NpodhecCHOHAIBHOMY
CaMOOIIPEJICJIEHUIO, B COOTBETCTBUM C WHIMBHUIYaJbHBIMHM HHTEPECAMU U IOTPEOHOCTAMHU
peruoHa.

OOmiee ymuClIO YacoB, OTBEJACHHBIX HA H3Y4eHHE OHOJIOTMM Ha YIIIYyOJIEGHHOM YpOBHE
cpeaHero obiero oopasoBanms, coctaBimsieT 204 yaca: B 10 kmacce — 102 waca (3 gaca B
Henemo), B 11 kimacce — 102 vaca (3 yaca B Hezeio).

OT0op oOpraHum3alMOHHBIX (OpM, METOJOB U CpPeACTB 00ydyeHus OHOJOrHU
OCYILECTBISIETCA C YY4ETOM CHELU(PHUKN €ro CoJAepXaHHs M HalpaBIEHHOCTH Ha MPOAOIDKEHHE
OMOJIOTUYECKOTO 00pa30BaHWsI B OPTaHM3ALMAX CPEIHETO MPOPECCHOHATBHOTO M BBICIIETO
oOpazoBaHus.

OO0s3arenbHBIM yCIOBUEM IpU OOy4eHHH OMOJIOTMU Ha YIriyOJIEHHOM YpOBHE SBISETCA
IIPOBE/ICHUE JIA0OPAaTOPHBIX M MpaKkTUYeckux pabor. Tawke ydacThe oOydarommxcs B
BBIMIOJIHEHUH  TPOCKTHBIX M y4eOHO-HCCIEeNOBATEeIbCKUX paboT, TeMaTHKa KOTOPBIX
OTIPENIENIACTCSl YYHTEJeM Ha OCHOBE HMEIOIIUXCS MaTepHabHO-TEXHHUECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Conepkanve MpOrpaMMbl, BBIICIIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocygaapcTBeHHOM uToroBout arrecramuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemeHHast OMONIOTHST — KOMIUICKCHAsT Hayka. KpaTkash UCTOpHsl pa3BUTHS OMOJOTHU.
buonoruueckue Hayku M u3ydaeMble UMU TpoOsieMbl. DyHIaMEHTalbHbIC, NMPUKIAJAHBIE U
MIOMCKOBBIEC HAyYHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3HaueHue Ouosiorud B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. Ilpodeccun, cBsa3anHble ¢ Ouosnorueil. 3HayeHHME OHOJOTUM B  MPAKTHUUECKOM
NESATEIbHOCTH YENIOBEKAa: MEAMIIMHE, CEJIbCKOM XO3SUCTBE, IMPOMBIIUICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpamun

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. U. Bepnanckuii, M. II. IlaBnos, M. . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecorckuii, . Yorcon, ®. Kpuk, JI. K. benses.

Tabnuipl u cxembl: «CBsi3b OMONIOTUU C APYTUMHU HaykKaMuy», «CHucreMa OMOIOTHYecKUX
HayK».

Tema 2. 7KuBble cucTeMbl H UX U3yUeHHE

JKuBbie cucTeMbl Kak MpeaAMeT n3ydeHus Ouosioruu. CBONCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CIOXHOCTb MW  YINOPSAOYEHHOCTh
CTPYKTYPBI,  OTKpPBITOCTb, = CaMOOPTaHHU3allUsl, CAMOBOCIPOU3BEACHUE,  PA3APAKUMOCTb,
U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alUd KUBBIX CHCTEM: MOJEKYISIPHBIM, KJIETOYHBINA, TKaHEBBIN,
OpraHU3MEHHBIN, MOMYJISALIHOHHO-BUIOBOM, KOCHCTEMHBIN (OnoreoneHOTUYECKUIT),
ouocdepusiid. [Iporeccrl, MpoucxoasaiIe B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH >KUBOTO.
XKuznp kak popma cymecTBoBaHUS MaTepuu. Hayku, u3ydaromiye >KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alyy.

N3yuenune xuBbIX cucteM. Metoasl Omosiormueckol Hayku. HalGmronenue, usmepeHue,
SKCIEPUMEHT, CHUCTEMaTu3alus, MeTaaHanu3. lloHsATHE O 3aBUCMMOW M HE3aBUCHMOUN
nepemeHHo. IlnanupoBanme skcnepumenta. IlocraHoBka m mnpoBepka rumnote3. Hymesas
runore3a. [lonsTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pa3dpoc B Gmonmornyeckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJYYE€HHBIX pe3ynbTaToB. [IpUUMHBI HCKaXEeHUsl pe3yJbTaTOB HKCIIEPUMEHTA.
[TonsATHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnmuiet u cxeMbl: «OCHOBHBIC TPU3HAKU JKU3HW», «DbHONOrHMUYEcCKHe CHUCTEMBIY,
«CBOMCTBA )KMBOU MaTepUm», «Y pOBHU OpraHU3ALMH KUBOU IpUPOAbD, «CTpoeHUE KUBOTHOU
KiIeTku», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPTraHOB  YEJIOBEUECKOTO  OpraHUu3May,
«buoreornenosy, «buocdepa», «MeToapl U3yUeHUS KUBON PUPOIBI».

O6opynoBanue: 1ab0paTopHOE 000PYIOBAHKE JIJIsl TPOBENCHMS HAOIIOICHUM, U3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonb3oBaHuEe pa3IMYHBIX METOJOB MPU HU3YyUYEHUU >KUBBIX
CUCTEMM.

Tema 3. BuoJsiorusi KJIeTKu



Knerka — cTpykTypHO-()yHKIIMOHAJIbHAsT €JUHMLA >KUBOTO. VICTOpHUS OTKpBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanu, M. Ilnetinen, P. Bupxos).
OcCHOBHBIE ITOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHUH.

Metoabl MOJEKYISpPHOM M KJIETOYHOW OHOJOrMH: MHKPOCKONUS, Xpomatorpadus,
anekTpodope3, METOJ  MEUCHBIX aroMoB, auddepeHnnaabHoe HeHTpUudyrupoBaHue,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue PUKCUPOBAHHBIX KIemOK. DIEKTPOHHAS MHKPOCKOIIHSI.
Kongoranvnaa muxkpockonus. Bumanvhoe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOMY, « IJEKTPOHHBIM MUKPOCKOM», «McTopus
pa3BUTHS METOJJOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIIPETapaThl pACTUTEIbHBIX, )KUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTnueckas padora «3ydyeHue MeTo10B KIETOUHOM Onosoruu (xpomartorpadus,
anekTpodopes, nuddepennnanpaoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XHMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YIbTPaMUKPO3JIEMEHTHI. Bona u €€ posb

KAaK pacTBOPUTEN, pEarcHTa, ydacTHE B CTPYKTYPUPOBAaHMM KIIETKH, TEIUIOPETYJIALUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KiIeTKU. buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 0e1K0BOI MoseKyibl. [lepBuuHast cTpykTypa Oenka, nenTuHast
CBs3b. BTOpHuHas, TpeTuyHas, YeTBepTUYHAs CTPYKTYpbI. Jlenatypauus. CoiicTBa GenKOB.
Knaccudukanus 6enkoB. buonorndeckue Gpynkmuun 6ekoB. [Ipuonoi.

VYrneBoasl. MoHoOcaxapuabl, AUCAXapHUIbl, OJIUIOCAaXapHIbl M Tojucaxapuabl. OOmmii
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHUE CBOMCTBA YIJEBOAOB. buonoruueckue QyHKIUH
YTJIEBOJIOB.

JIummuapl.  I'mapodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukaums — numuaos.
Tpurnuuepunsl, Gochoaunuipl, BOCKU, cTepouibl. bruonornueckue ¢pynkuuu nununos. Ooume
CBOMCTBa OMOJOrMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotel. [IHK n PHK. Crpoenue HyknenHoBbIX kuciaoT. HykiaeoTupsl.
[Tpunuun kommiiementapHoctu. IlpaBwiio Yapradda. Crpykrypa JIHK — nBoitHas crnmpais.
Mectonaxoxaenue u ounonornueckue pynkuu JJHK. Bunst PHK. ®@yuxiun PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B MoJiekyne AT®. buonornueckue
¢ynkuun AT®. BoccraHOBIEHHbIE TNEPEHOCUYHMKHM, HMX (QYHKIMM B KIeTKe. /[pyeue
HYKeo3uompugocgpamol (HT®D). CexsenupoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouosorus: OHOXUMHUYECKHEe W OMOpU3MUECKHE HCCIIENOBAHMUSI COCTaBa W
IIPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJeKyd. Modenuposanue cmpykmypvl u QyHKyui
ouomonexyn u ux komniexkcos. Komnvromepnulii ousaiin u opeanuyeckuil cunmes 6UOMONEKY U
UX HenpupoOHbLIX AHANI02086.

JdemMoHcTpanuu

[Hoptpertsr: JI. [Toaunr, Ix. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
[Ipy3unep.

Huarpammsl:  «PacnpeneneHne XHUMHUYECKHX DJJEMEHTOB B  HEXKHMBOH IPHUPOJAE»,
«Pacnipenenenne XuMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOIE».



Tabmuuer u cxemsl: «Ilepuoguueckass TaOnMLIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemiectBa B cocraBe opraHu3mMoBy», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpyKTypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKyd YriaeBoJoB», «CTpoeHHe MOJIEKYl
munuaoBy», «HykinenHoBbie KUCTOTBIY, «CTpoeHue MoJieKysibl ATD.

OO6opynoBaHue: XUMUYECKas IOCYy/a U 000pYAOBaHHE.

JlabopaTopHas padora «O0HapyKeHHE OCIKOB C TOMOIIbIO KaYECTBEHHBIX PEAKITHI.

JlabopaTopnas padora «lIccienoBanue HyKJIE€MHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHune u PyHKIIUHN KJIETKH

Tumbl KIETOK: dyKapHOTHYECKass M IMpoKapuoTHuecKas. CTpyKTypHO-(DYHKIIMOHAIbHBIE
00pa3oBaHUS KJICTKH.

CrpoeHre mpOKapUOTHUYECKON KiIeTku. KietouHas cTeHka Oakrepwii W apxeil.
OcobeHHOCTH CTPOEHUs TeTepoTpoHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue n QyHKIIMOHMpPOBAHUE dyKapuOTHUecKol kieTku. ITnazmarnueckas memOpaHa
(mma3manemma). CrpykTypa ma3MaTH4eckod MeMOpaHbl. TpaHCIOPT BEUIECTB uepe3
IUIa3MaTU4ecKyro MeMmOpany: mnaccuBHbIA (auddysus, oGmeruénnas nuddysus), aKTUBHBINA
(mepBUYHBIA M BTOPHYHBIA aKTUBHBIM TpaHcnopt). Iloaynponunaemocts meMmOpanbl. Pabora
HaTpUI-KaJIMeBOro Hacoca. DHJOLUUTO3: MMHOLUUTO3, (haronuro3. Jk3o1uTo3. Kierounas creHka.
Crpykrypa 1 QyHKUMH KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

Huronna3zma. Ilutozonb. Ilutockener. JIBuxeHue nutormiazmbl. OpraHoOUABl KIIETKU.
OnHomMeMOpaHHbIE OpraHOUABI KJIETKH: 3HaomIazmMaTnueckas cetb (DIIC), anmapar 'onbmxuy,
JM30COMBI, UX CTpOoeHHe U (YHKIMU. B3anuMocBs3b OJHOMEMOPAHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJIIpHOrO pPETUKyldyMa. Mexanusm Hanpaenrenus o6enkoé 6 IIIC. Cuntes
pactBopuMbIX ~ OenmkoB. CuHTE3  KIETOYHBIX  MeMOpaH. Inmamkuii  (arpaHyssipHBIN)
sHIOMIa3MaTHUecKuil petukynyMm. CekperopHas QyHkius anmnaparta [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I onb0xcu. TpaHCTIOPT BEILECTB
B KJeTKe. Bakyonn pactutenbHbIX KiaeTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOMAbl KIETKU: MMTOXOHAPUH, IUIACTUIBL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuod. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMHM MUTOXOHApMM M 1iactuA. IlepBudHble, BTOPUYHBIE U CIOXKHBIE IJIACTUABI
(OTOCUHTE3UPYIOUIMX AYKApuOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEHKOIUIACThl  BBICIINUX
pacTeHui.

HememOpanHnble opranouabs! kieTkd CTpoeHHe M (YHKIMH HEMEMOpaHHBIX OPTraHOUIOB
KIeTku. Pubocomsl.  [lpomescymounvie  unamenmol. MukpopuiaMeHTsl. AxmuHosbvie
Muxkpoguramenmol. MpllIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIULEYHBIX KAEMmOK.
Muxkporpybouku. Knetounsiii uentp. CTpoeHHe U JABWKEHHE JKTYTUKOB U PECHUYEK.
MuxkpoTtpyOouku nuToriasmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie benxu.

SAnpo. OOonouka siApa, XpOMaTHH, KapuoIUIa3Ma, SJPBIIIKH, UX CTPOCHHE U (PYHKIIMH.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpomaTtuHa — TUCTOHBL J{unamuka s0epHOu
obonouku 6 mumose. A0epHbviti mparncnopm.

Knerounsle  BritoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu



IToptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl U cxembl: «CTpPOGHHE SYKAPUOTHYECKOW KIETKH», «CTpPOCHHE >KHUBOTHOU
KIETKN», «CTpoeHHe pacTUTEIbHON KJIEeTKN», «CTpOoeHHue MUTOXOHIPUNY», «Sapo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MMKPOIpENnapaTrbl pPacTUTEIbHbIX, »XHUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabGoparopHasi padora «/3yueHue CTpoeHHUs KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTuyeckasi padora «l3ydeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopatopHas paGora «lcciaenoBaHue MmiIa3MoiaM3a U JIEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKaxX».

IIpakTnueckas padora «/3ydyeHue IBUKEHUS LIUTOMIIA3Mbl B PACTUTEIIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallieHUe YHEPTUH B KJIeTKe

AcCUMMIISIIMS U TUCCUMWIIALIUS — JIB€ CTOPOHBI MeTabonu3ma. THurbl oOMeHa BEIIECTB:
aBTOTPOQHBIH U  TeTepoTpo(HBbIM. VYyacTue KHCIOpoAa B OOMEHHBIX  IIpOIEcCax.
OuHeprerndyeckoe oOecrieueHne KieTku: mnpeBpamienne AT®D B 0OMEHHBIX Tpoleccax.
@depMeHTAaTUBHBIN XapakTep peakuui KieToyHoro Mertabonusma. DepMEeHThbI, X CTPOCHHE,
cBolicTBa M MexaHu3M aedcTBus. Kodepmentsl. OTnuuus (epMEHTOB OT HEOPraHUYECKUX
KaTtaau3aTopoB.  benku-aktuBaropel M OEJNKU-MHTHOUTOpPHI.  3aBUCHUMOCTb  CKOPOCTH
(epMEeHTATUBHBIX PEAKIMHA OT Pa3INYHBIX (PAKTOPOB.

[lepBuuHbIl CHHTE3 OpPraHMYecKUX BeLIECTB B KieTke. DoTocuHTe3. AHOKCUCeHHbIN U
oxcueennvlll  omocunmes y oaxmeputi. Ceéemocodupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb XjioporuiactoB B rnpouecce gorocuHre3a. CBeToBas U TEMHOBas
¢bazpl. @omoovixanue, C3., Cs- u CAM-munsi pomocunmesa. llpogykTuBHOCTh (HOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (HOTOCHHTE3A.

Xemocunre3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHLUPYIOLIME
OakTepuu, kene300aKkTepuu, cepodaKkTepru, BOAOPOAHbIE OaKTepuH. 3HAaUEHNE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxenus. [IpogykTsl OpoxKeHHsl U UX HCIOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHHU3MbI KaK OOBEKTbl OMOTEXHOJOTMHM M BO30YIUTEH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. DJTambl JHEPreTHyeckoro odbmeHa. IloAroToBUTENbHBIN HTall.
I'mukonu3 — 6eCKUCIOPOIHOE PACIIETIIIEHHE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE AbIxaHHe. Poiab MUTOXOHIpHI B mpoleccax
Oouosnorudeckoro okucieHus. Lluxnmnueckue peaxuuu. OxucnaurensHoe (ochopuaupoBaHue.
Onepeusi membpannoeo epaouenma npomonos. Cunmez ATD: paboma npomonnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro mHyTH oOOMEHa BEIIECTB Mepel  aHa’pOOHBIM.
O} heKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemMoHcTpauuu

IToprpersr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer n cxembl: «DoTtocuHTe3», «IHepreTHueckuii oOMen», «buocuHTes Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOII MUKPOCKOII, 000pyI0BaHHE JIJIsl IPUTOTOBICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHas padora «/3ydyeHne KaTaIUTUIECKOW aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl UM KaTaiasbl)».



JlabopaTtopHasi pabGora «l3yueHue (QEpMEHTATHBHOTO pACIICTUICHHS TIEPOKCH]IA
BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX)».

JlaGopaTopHas padora «CpaBHEHHUE MTPOLECCOB (POTOCHHTE3A U XEMOCHUHTE3a».

JlabopaTopHas pabdora «CpaBHEHHE MPOIECCOB OPOKCHUS M TLIXAHUSI.

Tema 7. HaciencrBenHasi uHGopManusi 4 peajin3amus e€é B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMN KOMIUIEMEHTApHOCTH B PEAKLUAX MaTPUUHOIO
cuHTe3a. Peanmzanus HacneacTBeHHONW uWHGpopMmauuu. ['eHEeTHMYeCKMil KO, €ro CBOWCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. [IpuHIUINBI TpaHCKPUIILMU: KOMILJIEMEHTAPHOCT,
AHTUMNAPAIICTBHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuynvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocuuTeze Oenka. YcmoBus
6uocunresa Oenka. KogupoBanue amuHokuciot. Ponb pubocom B 6nocunTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. Opraiuzanys reHomMa y IpoKapuoT U
9yKapuoT. Perynsiius akTUBHOCTH TeHOB y mpokapuor. ['mmore3a omepona (P. XKaxo0, XK.
Mano). MonekynapHuvle mexanuzmvl 3Kcnpeccuu 2eHo8 y 3ykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enos. Perynsnus 0OMEHHBIX IPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycsl — HexksieTouHbIe (POPMBI )KU3HH U 00IHMraTHbIe napa3utbl. CTpOEHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasa,
unmezpasa.

BupycHble 3a0oiieBaHus ueloOBeKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKUE MTPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6orvuiux maccusos («bigdata») cmpykmypHvix
buonocuueckux oaunvix. Hamomexmonoeuu 6 6uonoeuu u meouyure. IIpoepammupyemvie
@yuxyuu denxos. Cnocobvl 00cmasKu iekapcma.

JdemoncTpanuu

[Hoptpetsr: H. K. Konbuos, /1. . UBanoBCKHiA.

Tabmuubpr u  cxembl: «buocunTes Oenkay, «['eHetnmueckuit koay», «Bupycei»,
«baxTepuodaru».

IIpakTnueckas padora «Co3naHue MOJENIN BUPYCay.

Tema 8. /Ku3HeHHBIH MKJI KIETKH

Knerounsnii 1wk, ero mepuonsl u perymsmus. Muarepdaza u muto3. OcobeHHOCTH
mpoI1ieccoB, nMpoTekaronux B uHTepdasze. [logroroBka kietku k aeneHuro. [IpecuHTeTHYeCKUit
(MOCTMUTOTUYECKU), CHUHTETHMYECKHMH M IOCTCUHTETUYECKUH (MPEMHUTOTHUYECKHUI) MEepHO/IbI
uHTEep(a3bl.

Matpuuneiii  cunre3 JHK -  perumkamusa.  Ilpunnuner  permmkanun  JIHK:
KOMIUIEMEHTAPHOCTh, ~ MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIMAPAJUIENbHOCTh. MeXaHu3m
perumkanuu  JIHK.  Xpomocomsl. Crpoenne xpomocoMm. Tenomepsl M TenomMepasa.
XpPOMOCOMHBII HAabOp KIETKH — KapUOTHUIl. JUMIOMIHBIA U TarIouAHBIM HAOOPhI XPOMOCOM.
I'omonornuneie XxpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguum MHUTO3a U MPOUCXOJANIME B HUX IpoUEcChl. THIIBI
muto3a. Kaprnokunes u nurokunes. bruonornueckoe 3HadeHUE MUTO3A.

Perynsmus MuroTHueckoro nukia kinetk. llporpammupyemas kierouHas rubenp —
aroInTo3.



Krnerounoe aapo, XxpoMocoMbl, pyHKIIMOHANbHASI TeHOMUKA. Mexanuzmul nponugepayuu,
oughepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemka» — buoungopmamuyeckue
Mooenu hYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpauuu

Tabmuipl 1 cxembl: «OKU3HEHHBIH UK KIETKH», «MuTo3», «CTpoeHue Xpomocom,
«Penmukanusa JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoOIpenaparbl: «MHTO3 B KIETKax KOpeuIka
JIyKay.

JlaGoparopHas padora «3ydeHrne XpoMOCOM Ha FTOTOBBIX MUKpOMpenapaTax.

JlabopaTopnas pa6ora «HaOnroneHne mMuTO3a B KIIETKaX KOHYMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTpoenne U PyHKIIUM OPTraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepum,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUYHbIE BOJOPOCIH, Ipyrue NpoTuctsl. KomonuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeii MHOTOKJIETOYHOTO Opranu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusM Kak e1uHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEl: oOpa3oBareibHas, IOKpPOBHas,
IIPOBOJAINAsA, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHMSI, (YHKIMA U pacHOJIOKEHUs
TKaHEH B OpraHax pacTCHUN.

TkaHu JKMBOTHBIX M  4YejloBeKa. THUNbl JKUBOTHBIX TKaHeW: sHuTeluanbHasl,
COEMHUTEIIbHASA, MbllIeuHasi, HepBHasi. OCOOEHHOCTH CTPOEHUs, (PYHKUMH U pacCHOJIOKEHUs
TKaHEW B OpraHax *HBOTHBIX U YEJIOBEKa.

Opransl. BeretaTuBHBIE ¥ T€HEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4esoBeka. DyHKIIMU OpraHOB U CHCTEM OpPT'aHOB.

Onopa Ttena opranm3moB. Kapkac pacrenui. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>kHbIi1 1 BHYTpeHHUH ckeneT. CTpoeHue U TUIIbI COeTMHEHUS
KOCTEH.

JIBr>keHHe OpraHu3MoB. JIBU)KEHHE OJHOKJIETOYHBIX OpraHu3MoB: aME&OOMAHOE,
KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHUH: TPONU3MBI M HACTHUH.
JIBUM>KeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MblleuHas cucrema. Pednekc. CkeneTHbie
MBI U UX padoTa.

IIntanue opranusmoB. IloriomieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEIIECTB
pacreHussMu. IluTanue >KMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE IUIIEBAPEHUE.
[Tutanue MO3BOHOYHBIX KHUBOTHBIX. OTHENbl MUIIEBapUTEIbHOrO TpakTa. [luineBaputenbHbIe
xenesbl. [InieBapurenbHas cucreMa 4eoBeKa.

Jlpixanue opranu3MoB. [Ipixanue pacteHuid. Jlpixanue >xuBoTHbIX. nddys3us ra3os yepes
MOBEpXHOCTh KieTkH. KoxkHoe npixanue. J[pixaTtenbHas moBepxHOCTb. JKaGepHoe M JEroyHoe
nbpixaHue. JlpIXxaHue IO03BOHOYHBIX >KUBOTHBIX M YEJOBEKa. BOJIOIMOHHOE YCIOKHEHUE
CTpOeHHsI JETKMX TO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa uejoBeka. MexaHu3m
BEHTWJISIIIMH JETKUX y ITHI] U MIIEKOTIUTAIONNX. Perynsmus npixanus. J{prxatenbHbie 00bEMBI.

TpancnopT BewiecTB y OpraHu3MoB. TpaHCIOpPTHBIE CHCTEMBI pacTeHui. TpaHcnopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u e€ opraHel. KpoBeHocHass cucTema
MMO3BOHOYHBIX KMBOTHBIX U uenoBeka. Cepjle, KpOBEHOCHbIE cOCyabl U KpoBb. Kpyru



KpoBOOOpalleHUs.  OBOJIOLMOHHBIE  YCIOKHEHHSI  CTPOCHHUS  KPOBEHOCHOW  CHCTEMBbI
II03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsanus.

Beigenenne y opranusmoB. Belnenenune y pacreHuil. BeineneHune 'y KMBOTHBIX.
CoxparutenpHble Bakyonu. Opranbl BblaeneHus. OuibTpanus, cekpeuus U oOpaTHoe
BCACBhIBaHUE KaK MEXaHH3Mbl pabOTHl OpraHoB BhiAeNeHUs. CBsI3b MOJOCTH TEJIa ¢ KPOBEHOCHOM
U BBLICIUTEIBHOM CHUCTEMaMH. BblfelieHre y ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. llouxwm.
Crpoenue u pyHkoHUpoBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y YEJIOBEKA.

3ammra y OpraHuM3MOB. 3alllUTa Yy OJHOKJIETOYHBIX opraHu3MoB. Cropel OakTepuil u
LUCTHI IPOCTENIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. Cpencrsa naccUBHON U
XMMHYECKOM 3a1uThl. DUTOHIMIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI 1 MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. VMMMmyHHas cucremMa denoBeka. KIeTOYHBII W T'yMOpalbHBI HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbI  cnenuduyecknii UMMYHHTET. Teopus KJIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poiib BposkAEHHOT0O HIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI.

PasgpaxxumocTte M peryisinuss 'y OpraHusMoB. PasgpaxmMocTe y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxumocTs M peryisnus y pacTeHuil. POcTOBbIE BelecTBa M HX
3Ha4YCHHUE.

HepBHast cucrema u peduexTopHas peryisuus y >KMBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIOLMOHHOE YCJIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta TMO3BOHOYHBIX XHBOTHBIX. Peduiekc u pedrexkropHas ayra. besycioBHbeie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas peryisanuss ¥ SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. sKenesbl
SHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. J[lelicTBHE TOpPMOHOB. B3aumMoOCBSA3b HEPBHOW M
SHJAOKPUHHOU cucTeM. [ mmoTtanaMo-runopusapHas cucremMa.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos..

Tabmuubl 1 cxembl: «OTHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOUYHBIE BOJIOPOCIH,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
ITI03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue Hacekomblx», «TkaHM pacTeHHil»,
«KopHeBble cucrtembl», «CtpoeHue credns», «CTpoeHHe IUCTOBOW IUTAaCTUHKWY, «TkaHH
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplaedHas cuUCTEMay,
«BoioenurenbHas cucreMay, « JHAOKpUHHAs cUcTeMa», «CTpoeHne MbIIbly, «IMMyHHUTETY,
«KumeunononoctHsie», «CxemMa nuTaHus pacTeHui», «KpoBEeHOCHBIE CHCTEMBI MMO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue Tuipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J0XKIEBOr0
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHasg cucrema nruny, «HepBHas cuctemMa MIIEKONMUTAIOLINX),
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OPraHHU3MOB,
MHKpOIpenaparsl TKaHEe, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PAaCTeHUH, repOapuy pacTeHUH pa3HbIX OTIENOB, BIAXKHbIE IpenapaThl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue JUisi JAEMOHCTPAallUd TIOYBEHHOTO M  BO3JAYIIHOTO THUTaHUS  PACTEHUH,
paciuerieHusi Kpaxmajga U OelKoB IMoj JeHCTBUEM (EpPMEHTOB, 00OpyIOBaHUE MAJIs



JIEMOHCTPALIMU OIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHM, MOJIETH TOJIOBHOTO MO3Ta Pa3IUYHbBIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHell pacTEHUIN.

JlabGoparopHas padora «/3yueHne TKaHeH KUBOTHBIX».

JlabopaTopnasi padora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPTraHNU3MOB

@DopMBI pa3MHOKEHHUST OPTaHU3MOB: Oecrosioe (BKIItoUasi BET€TaTUBHOE) U TOJI0BOE. Bubl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pasmuoxenue. [losoBble kieTku, wiaum ramersl. Meiio3. Craguum Meiosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
nporuecca. Melo3 1 ero Mecto B )KM3HEHHOM ITUKJIE OPraHU3MOB.

IIpenzaponpiueBoe passutue. I'ameroreHe3 'y kuBOTHBIX. IlonoBble — Kenessl.
OOpazoBanue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJICTOK.

Omrog0TBOpeHHEe W YMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAyKa O Pa3BUTUU
opranu3MoB. Mopgoeene3 — 00Ha u3 enauwvix npodiem smopuonocuu. Konyenyus mopghoecernos
u mooenu mopghoeenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha pUMepe JIATYIIKH). JpobieHue.
Tunbel apobnenus. /Jemepmunuposantoe u HedepmunuposanHoe opodaenue. bracmyna, munv
onacmyn. OCOOEHHOCTU IPOOJIEHUS MIICKOMUTAIOMIUX. 3apOJBIIIEBbIE JTUCTKU (TacTPYIISIIHS).
3aknajKka OpPraHOB W TKaHEW U3 3apOAbIIIEBBIX JIMCTKOB. B3auMmHOe BiMSHHE 4YacTeil
pPa3BUBAIOIIETOCS 3apojbliia (dMOpUOHANbHA MHAYKIHS). 3akiajka IUlaHa  CTPOEHUS
KUBOTHOTO Kak pe3yjapTaT HEpapXHUECKUX B3aWUMOJCHCTBHM TE€HOB. BiusgHue Ha
SMOpPUOHAIIEHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHanbHbIi nepuon. Ilpsmoe u HempsmMoe
pazButue. PaszButne ¢ meramopdo3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl PpEryIsUU POCTa JKUBOTHBIX M dYenoBeka. Craguu
OCTAMOPHOHAIBHOTO Pa3BUTHSI Yy JKUBOTHBIX M 4esioBeka. llepmojpl OHTOreHe3a 4enoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHEe TPOLECCHI.

PasmuHoxenue u pasButhe pacteHuidl. ['amerodur u crnopodur. Meio3 B KU3HEHHOM
nukie pacreHuid. OOpa3oBaHMe crmop B Ipolecce Melo3a. l'ameroreHes y pacTeHMH.
OmnogoTBOpEHHE M pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryJslui OHTOT€HE3a Y PACTEHUH U JKUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Haamun, X. [IIneman.

Tabnuuer u cxembl: «BereraTuBHOE pa3MHOXKEHUE», « TUIBI OECMOIOr0 Pa3MHOKEHUS,
«Pa3sMHOXeHHE XIaMUAOMOHAIbl», «Pa3MHOXeHue HBrieHbl», «Pa3MHOXKEHUE TUAPHIY,
«Melio3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue SHIEKIETKM M CIEpMaTO30UIa»,
«OcHOBHBIE CTaauu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTue», «Pa3BuTHE MalcKOro
Kyka», «Pa3Butue capanum», «Pa3ButHe nArymkny», «/{BoifHOE OIIOAOTBOPEHKE Y 1IBETKOBBIX
pacTeHuit», «CTpoeHHE CEMSH OAHOAOJIBHBIX M JABYIOJBHBIX PAcTeHUN», «KM3HEHHBIM LHKI
MOpPCKOM  KamycTbl», <OKW3HEHHBIH LMK MXa», <«COKHW3HEHHBIH LHKI IaloOpOTHUKAY,
«OKV3HEHHBIN LIUKII COCHBDY.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U CIIEPMATO30HUI0B,
Mozenb «L{uKn pa3BUTHSA IATYIIKHY.

JlaGoparopHass paGora «l3ydyeHWe CTpPOEHHSA TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IpakTuyeckasi padora «BrisiBlIeHNE MPU3HAKOB CXOJACTBA 3aPOJIbIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropus cTaHOBIIGHHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Menpmens, I'. ne
®pwusza, T. Moprana. Pons oTedecTBEHHBIX Y4Y€HBIX B pa3BUTHH TeHeTukH. Paborsr H. K.
Konsuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. /I. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumodeesa-PecoBckoro.

OCHOBHBIE TE€HETUYECKUE TOHSITHUSI U CUMBOJIBL. |'OMOJIOIMUHbBIE XPOMOCOMBI, aJlI€JIbHbIE
TeHBbI, aJbTEPHATUBHBIC MPU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM MPU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4Mcras JIMHUSA, TMOpUIbl, reHoTul, (peHoTun. OCHOBHBIE METOJbl T'€HETHUKH:
rUOPUAO0TOTHUECKUMA, IUTOIOTMUYECKH, MOJIEKYIISIPHO-TEHETHUECKUH.

JdeMoHcTpamun

[Toprpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. [I. Kapneuenko, FO0. A. ®unumnuenko, H. B. Tumodees-Pecosckuii.

Tabnuupl 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEITUBAHUS.

JladopaTopnasi pa6oTa «J/[po3oduia kKak 00BEKT FeHETHICCKIX UCCIICIOBAHMIA.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. l[lepBbiii 3akoH MeHnenss — 3aKOH eIUHOO0Opasus
rubpunoB nepBoro nokoieHus. IlpaBuno momuHupoBanus. Bropoit 3akoH MeHaenss — 3akoH
paciuerienust npusHakoB. [{uTonornyeckue oCHOBbI MOHOTMOPUIHOTO cKpeluBanus. ['unoresa
YHCTOTHI FaMeET.

AHanusupytomee — ckpemuBaHue.  [I[pomMeXyTO4HBI  XapakTep  HAclIeJOBaHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpeumBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJeI0OBaHMs MPU3HAKoB. [{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIUBAHUSI.

CueruieHHoe HacnenoBaHue npu3HakoB. Paboter T. Moprana. CrensieHHoe HacieJoBaHue
T€HOB, HAPYILIEHHE CLETUICHUS] MEXly FT€HaMU. XPOMOCOMHAasi TEOPHUsI HACIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MeXaHM3M ONpEeJeNIeHUs Moja. AyTOCOMBI U TOJOBbBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM M TE€TepOraMeTHBIM NOJI. ['eHeTHueckass CTPYKTypa ITOJIOBBIX
xpomocoM. HacnenoBanue npu3HakoB, CLIETVIEHHBIX C ITOJOM.

I'enotun kak wnenoctHas cucrema. IlneloTponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOX€eCTBEHHBI auieNu3M. B3anMoneicTBUE HEAIEIbHBIX TeHOB. KOMIUIEMEHTApHOCTD.
Onucras. [Tomumepus.

['eHeTM4ecknii KOHTpOJIb pa3BUTHS PACTEHWM, JKUBOTHBIX M YEJIOBEKa, a TakKke
(U3HONIOTHYECKUX TMPOIECCOB, TMOBEIACHUS U KOTHUTUBHBIX (QyHKIUH. [‘eHeTnuyeckue
MEXaHU3Mbl CUMOMOIeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IMH — MapasuT» U «XO35UH —
MUKpoOOHOMY. ['eHeTHueckre aclieKThl KOHTPOJISI U U3MEHEHHs HacleICTBEHHOW nH(popManuu B
MOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblil 1 BTopoil 3akoHbl Menaens», «Tpertuit 3akoH MeHaens»,
«AHanu3upymplee ckpenpanuey, «Hemnonnoe noMuHnpoBanne», «CLeIIEeHHOE HAclleJOBaHUE
MPU3HAKOB Yy Ipo3oduiiely, «I'eHeTnka monay, «Kapuorum yenosekay, «Kapuotun 1po3oduisny,
«Kapuorun nruip», «MHOKECTBEHHBIN aJIEnn3M», «B3anMo1eiiCTBHE T€HOBY.

O6opynoBanue: MOJAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00paszus rHOpHA0B MEPBOrO
MOKOJIEHUSI M PACILEIJICHUs NPU3HAKOB, MOJENb I JIEMOHCTPAalUMU 3aKOHA HE3aBUCUMOTO
HACJICIOBAHUS IPU3HAKOB, MOAENb [l AEMOHCTPALMU CLEIJIEHHOTO HACIECIOBAHUS IPU3HAKOB,
CBETOBOM MHKPOCKOII, MUKpoIpenapat: «Jpo3zodumar.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPELIUBAHUS Y
JPO30(UITBI».

IIpakTuyeckass padora «l3yyeHue pe3yabTaToOB JUTHOPUIHOTO CKPEIIMBAHUA Y
JPO30(UITBI».

Tema 13. 3aKkoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHoruna u cpeasl npu GopmMupoBaHuu (¢eHotumna. M3mMeHYuBOCTh
npusHakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MNPHU3HAKKA. BHIBI  H3MEHYMBOCTU:
HEHACJICICTBEHHAS Y HACJICICTBEHHAS.

MonudukanronHass U3MEHUMBOCTb. Ponib cpenpl B (popMHpOBaHUU MOAU(PUKAIMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuoHHbIM psia v BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONW N3MEHUUBOCTH.

['enHoTunuueckass wu3MeHYUMBOCTb. (BOMCTBA T'€HOTUINMYECKOM HW3MEHUMBOCTU. Buasl
TeHOTUITUYECKONH U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallMOHHASL.

KoMOuHaTuBHas M3MEHUMBOCTh. MeH03 ¥ IOJIOBOH MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3JaHUH T€HETHUYECKOTO pazHoo0pasus
B IIpeJieNax OJHOro BUA.

MyTtanmonHasi M3MEHYMBOCTh. Buabl MyTauMil: reHHblE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SepHBIE M UTOIUIA3MATUYECKUE MYTAIIHH.
CoMaruueckre W TMOJOBbIe MyTanuu. [[pUYMHBI BO3HMKHOBEHHUS MyTalui. MyTareHbl M HX
BJIMSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTU MYTALMOHHOTO Ipoliecca. 3aKOH TOMOJIOTUYECKUX
psgoB B HacnenactBeHHoW wusaMeHunBoctd (H.M. BaBumos). BuesgepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOpOo8 6 HACIeO08aHUU U
UBMEHYUBOCINU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemoncTpanuu

[Toptpertsr: I'. ne @pus, B. Uoranncen, H. 1. BaBuiios.

Tabmumel 1 cxembl: «Buubl u3MeHYMBOCTHY», «MoaudpuKalMoOHHAsT H3MEHYUBOCTHY,
«KoMmOuHaTHBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopenue»,  «l[ eHeTnyeckue
3a00JIeBaHUs YeTIOBEKay», «BUIbI MyTammii».

OO6opymoBaHue: >KUBbIE W TepOapHBbIE SK3EMIUIIPhl KOMHATHBIX PACTEHUM, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabGora «lccrnemoBaHue 3aKOHOMEpPHOCTEH  MOIUGMUKAIMOHHON
W3MEHUYUBOCTH. [IocTpoeHNE BaprallMOHHOTO psiJia ¥ BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «Mytauu y 1po30(}uiisl (Ha TOTOBBIX MUKPOTIpENapaTax ).

Tema 14. I'eHeTuKa Yesi0BeKa

Kapuotun denoseka. MexayHapoaHass IporpaMMa HCCIEIOBaHUS T'€HOMa YeEJIOBEKA.
Metoapl U3y4eHHUS] TEHETUKH YEJIOBEKA: T€HEATOTHYSCKUN, OJIM3HEI[OBBIA, ITUTOTCHETUUECKHH,
MOMYJISIUOHHO-CTATUCTUYECKU I, MOJIEKYISIPHO-TeHETHYECKUH. COBPEMEHHOE OIpPEEICHUE



TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ moMouibio [111P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOW MPeIpacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKON TE€HETUKH B
[IPEIOTBPALLEHUN U JICYEHUHM TEHETHYECKHX 3a00ieBaHMM 4YenoBeka. MeauKo-reHEeTHUecKoe
KOHCyJbTHUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «TeHEeTHYECKOro rpy3a». ITUUECKUE acIIEKThl
UCCIIeIOBaHMM B 00J1aCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (pakTOphl MOBBHIINIEHHON YYBCTBUTEIBHOCTU Ye€lIOBEKa K (U3NYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyKarouiel cpenpl. I'eHeTMdeckas mpeapacrookKEHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpauuu

Tabmuupr u cxembl: «Kapuotun udenoBeka», «MeToJpl W3yYeHHs] TEHETUKU YEIOBEKa,
«["enetnueckue 3a601€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CoCTaBJICHUE U aHAIU3 POIOCIOBHOM.

Tema 15. Cesiekuusi OpranHu3MoB

JlomecTukanuss M celeKuus. 3apOoXIACHUE CEeNeKUUH U JoMecTukanuu. Yuenue H. U.
Basuiosa o LleHTpax MpoOUCXOKICHUSI U MHOT00Opa3usi KyJIbTypHBIX pacTeHui. Poib cenexium
B CO3JaHUM COPTOB pacTeHU U mnopoJ KHUBOTHbIX. Copr, mNmopoaa, WTaMM. 3aKOH
FOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON m3mMeHunBocT H. M. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM paboThlI.

MeTtoapl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIA U MHAMBHUIYAJIbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue npowusBoauTeneld mo moromMctBy. OT6Op 10
TCHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TTOTOMCTBA M OTOOP MO T€HOTHITY C TOMOIIBIO aHAIN3A
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIIMOHHOM paboThl. PammanuonHsiii u
XUMAYECKH MyTareHe3 KaK HWCTOYHHMK MYTAllMid Yy KyJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonb30BaHne TEHOMHOIO peAakTUpOBaHUS M MeToAoB pexkomMOuHaHTHRIX JHK  mis
MOJIy4YEHUS UCXOQHOI0 MaTepuaa JJisl CEICKLIHH.

[lonyuyenne mnonumionnoB. BHyTrpuBuioBas rubpuausanus. biaM3KopoicTBEHHOE
CKpelllMBaHue, WM UHOpuauHT. HepoacTBeHHOe ckpemuBaHue, Wik ayTOpuauHr. ['erepo3uc u
ero npuuyuHbl. lMcmonb3oBaHue rerepo3uca B cenekuud. OTnanéHHas TrUOpHIM3aAIML.
[Ipeononenne Oecnogusi MEXBUAOBBIX THOPUAOB. JlOCTHMXKEHHS CEJIEKIMH pAacTeHUH WU
KUBOTHBIX. «3e1€Has pesooyusLy.

CoxpaHeHHe U HU3y4YEHHME T'€HETUYECKHX DPECYpCOB KYJIbTYPHBIX PAaCTECHHM M HUX TUKHX
poauueit 11 CO3AaHus HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue,
CcOXpaneHue U ynpasjieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 6 YEAX VIYUULEHUsI CYWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, Nepedosblx uoell u
NepCneKmueHbIX MexHON02U.

JdemMoHcTpanuu

IToprpersr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykpsnaenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuis! u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTHYECKHX pPSIOB B HACJIEICTBEHHOM W3MEHUMBOCTH», «METOIbI CemeKuun»,
«Otnanénnas rubpuauzanus», «MyrareHes».

JlabopaTopnasi padora «/3yueHue copToB KyNbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX
YKABOTHBIX).



JlabopaTopnasi pabora «/3ydyeHne METOJOB CENEKIIUU PACTEHUI.

IIpakTnueckas padora «IIpuBUBKa pacTECHUI».

Jkckypeusi «OCHOBHBIE METOJbI M JTIOCTMIKEHUS CEJICKIUM PAacTeHU M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbBII y4acTOK, B TEIUIUMYHOE
XO035ICTBO, B JIaOOPaTOPHUIO arpOYHUBEPCUTETA UJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rusi M CHHTeTHYeCKAsl OMOJI0THS

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIC KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, HX XapaKTepUCTUKA. TpaauLMOHHas OMOTEXHOJOTrHs: XJeOoleyeHue,
MOJTyYeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpobunonorndeckuii cute3. OObeKThI
MHUKPOOHOIOTHYeCKUX TexHonoruil. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M HMHCTPYMEHTOB  IIEJICHAIIPaBIEHHOTO  WU3MEHEHMSI U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbI0 MTOJIY4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJAEPIKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETHYECKHE ITyTH.

Knerounas nuxkeHepus. MeTonbl KyJNbTypbl KJIETOK M TKaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruyeckas rubpuauzanus U coMaTudeckuid smOpuoreHes. lcnoib3zoBaHue
raluIONI0B B CEIEKLMU DPACTeHuM. [lonyuenue MOHOKIOHANbHbIX awmumen. Mcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATIbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJOTBOPEHHUE.
PexkoHcTpyknnsa SHIEKIETOK M KIOHMPOBAaHME >KMBOTHBIX. MeTOX TpaHCIUIAaHTaLMM  sAEp
KIIETOK. Texunonozuu 0300poseienus, KyibMUSUpPOSanus U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JHK. Coszoanue mpanceennvix opeanusmos. JlocTkeHUS W TEPCIEKTUBBI
XPOMOCOMHOW M T€HHOM HWH)XEHEpHUH. OKOJOIMYECKHMEe U OSTHYECKUEe MpoOJieMbl TE€HHOU
UHXEHEPUH.

Meauuunckue 6norexsonoruu. Ilocrrenomuas uudponas meaununa. IP-auarnocruka.
MeTabon0oMHBINM aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 IPOTEOMa YesIOBeKa Il OLIEHKU COCTOSTHUS
€ro 310poBbs. lcronp3oBaHME CTBOJIOBBIX KIETOK. TaprerHas tepanus paka. 3D-
OMOMHXKeHepusl [uId pa3paboTKu  (PyHIAMEHTaJIbHBIX OCHOB MEAMLMHCKUX TEXHOJOIUH,
CO3/1aHHS KOMIUIEKCHBIX TKaHEW coYeTaHueM TEXHOJOTUN TpPEXMEPHOro OWOMPUHTUHTA U
ckaddonauHra s peueHus 3a1a4 NepcoHaTN3UPOBAHHON MEIULIUHBI.

CozfaHue BEKTOPHBIX BakKIMH C II€Jbl0 o0ecredyeHuss KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynutenelr OPBU, ycraHoBiieHHE MOJIEKYISIPHBIX MeXaHU3MOB (¢yHKIMoHHpoBaHus PHK-
COJIepKALINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIE 3200JI€BAHNS YEIOBEKA U dKUBOTHBIX.

JdemMoHcTpanuu

Tabmupr  u cxembl:  «lcrnonb30BaHME  MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM
pou3BoJICTBEY, «KieTouHast uHxkeHepus», «['eHHast HH)KEHEPUsD».

JlaGopaTopnas padora «l/3yueHne 00bEeKTOB OMOTEXHOIOTHI Y.

IIpakTHyeckast padora «llomydeHrne MOJOYHOKHCIIBIX TPOTYKTOBY.

Ikckypens «bruoTexHoI0rus — BasKHENIasi MPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3aposkneHne u pa3BUTHE BOJIOHHOHHBIX NPEACTABIEHUI B 0M0JI0TUH
OpomonnonHas teopus Y. [lapsuna. [Ipennocsuiku BOSHUKHOBEHUs 1apBUHU3MA. JKu3Hb
U Hay4dHas aestenbHocTh Y. JlapBuHa.



JIBwkymue cuibl dBoitonuu  BumoB 1o Y. JlapBuHy (BBICOKasSs WHTEHCHBHOCTH
pa3sMHOXKEHHs OpPraHMW3MOB, HACJIEJICTBEHHas W3MEHYMBOCTb, OOppOa 3a CyIIECTBOBaHHE,
€CTECTBEHHbII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBosonun (CTI). HelitpanbHast TeOpHrs SBOJIOINH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJIOTrHs. 3HAYEHUE 3BOJIIOLMOHHONW Teopuu B (pOpMHUPOBAHUU
€CTECTBEHHO-HAyYHON KapTUHBI MUPA.

JdemMoHcTpanuu

IToprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yersepuxos, W. U. llImansraysen, /. Xonnein, . K. benses.

Tabmuupr u cxembl: «Cucrema xuBoi npupozs! (no K. JIunuerw)», «JlecTHuna *UBBIX
cymectB (mo Jlamapky)», «MexanusMm (GOPMHPOBAHUS NPUCHIOCOONEHUI y pacTeHHil u
KUBOTHBIX (10 Jlamapky)», «KapTta-cxema mapmpyta nyremectBus Y. [lapsunay, «Haxoaku Y.
HapBunay, «®Dopmbel O00pbObI 3a cymectBoBaHue», «llopombl romyoeit», «MHoroobpasue
KyJIbTYPHBIX QOpM KamycTbl», «IlopoJpl JOMAIIHUX JKUBOTHBIXY», «CXxeMa 00pa30BaHUS HOBBIX
BujoB (mo Y. JlapBuHy)», «CxeMa COOTHOILEHUS IBMXKYIIMX CUJ 3BOJOLUN», «OCHOBHbBIE
MIOJIOKEHHSI CUHTETUYECKOM TEOPUU 3BOIIIOLIUNY.

Tema 2. MuKpo3BoOIIONNS U €€ pe3yJIbTAThI

[Monmynsanus Kak syeMeHTapHas eJuHMLA 3BOIIONMU. COBpEMEHHbIE METOJbl OLIEHKU
TEeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYphl nonyisanuil. IsmeHenune reHooHAa MOMyJIsIUN KakK
2JIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHME. 3aKOH reHerudeckoro pasHoBecus [Ix. Xapau, B.
Baitn6epra.

OneMeHTapHble (HaKTOPHI (IBMIKYIIUME CHIIBI) SBOJIOUMH. MYyTAallMOHHBIA TpoIecC.
KomOunatuBHass m3MeHUnMBOCTh. Jlpeii reHoB — ciydaiiHple HEHAIpaBJICHHBIE H3MEHEHUS
4acToT ajuiesied B momyisinusax. DQdekT ocHoBatens. Ipgexm OYymuvlIoUHO20 20PabIUIKA.
CHuoicenue 2enemuuecko2o pazHoodpaszus: npudunvl u cieocmeus. Ilposenenue s¢ghexma
opeligha cenoeé 6 Oonvwux u Manvlx nonyiayusax. Murpanuu. M3omsnus  momynasSuii:
reorpaguueckas (IpocTpaHCTBEHHAs ), Onosiornyeckas (penpoayKTUBHAs).

EctectBennblii 0o100p — Hampaistoumili ¢akrop sBomonud. POpMbl €CTECTBEHHOTO
otOopa: IBMWXKYUIMH, CTaOMIM3UpPYIOUMi, paspbiBatouuil (au3pyntusHbli). IlomoBoi oT6op.
BO3HMKHOBEHNE U 3BOJIIOLUS COLUATIBHOIO MTOBEACHUS JKUBOTHBIX.

[IprcnocoO0aeHHOCT, OpPraHu3MOB Kak pe3ylbTaT MHUKPOIBOMIONMH. Bo3HUKHOBeHHE
npucnocoOaeHui y opranu3moB. Apomop¢do3bl U uauoanantanuu. Ilpumeps! npucnocodaeHuit
y OpraHu3MoB: Mopdonorndeckue, QU3UOIOTMUYECKUE, OMOXMMHUYECKHE, IOBEIEHYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ynbTaT MUKPOIBOJIOLUH.
M3onmsaumst — xomroueBoit (akTop BumooOpazoBaHus. Ilytm u crmocoObl BHUI000pa30BaHMUS:
ajionatpuueckoe  (reorpaduyeckoe), CHUMIATPUYECKOEe (IKOJOTMUYECKOE), «MTHOBEHHOE»
(monuruionan3anus, rudpuauzanys). JmuTeasHOCTh SBOMIOLMOHHBIX POIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTHYECKOTO pa3HOO0pa3usl.

Ponp  »BOMIONMOHHON OuWoONOrMM B  pa3pabOTKE HAayYHBIX METOA0B COXpaHEHHUs
O6uopazHooOpasus. MUKPOIBOIIONUSA U KOIBOJIOLHMS TMApasUTOB M UX XO0351€B. MeXaHU3MBI
(dhopMUpOBaHUS YCTOWYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauuu

[optpersr: C. C. YUerBepukos, 3. Maiip.

TaOmuis! u cxembl: «MyTallMOHHAs U3MEHYUBOCThY, «IlomymnsiiioHHas CTPyKTypa BUIa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitnOepra», «JIBWKymime CHIIBI  DBOJIIOIHI,



«IKOJOoTHYEeCKass M3OJIAIMS TOMYJISIUNA CeBaHCKOW Qopenny», «l'eorpadudeckas H30JAIHI
JIMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHHIIBI 1aypcKoiy, «[lomymsiiiMoHHbIE BOJIHBI YUCIEHHOCTH
XMIIHUKOB M XKepTB», «Cxema JAEHCTBHS €CTECTBEHHOro oTOopa», «DopMmbel OoprObI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHbli MEJIaHU3MY, «Kusbie HCKOIIa€MBIE»,
«IloxkpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas okpacka >XUBOTHBIXY,
«Duznonoruueckue axantanuny, «lIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCHTEJIBHOCTbY,
«Kputepun Buga», «Bugbl-gBoitHukn», «CTpykTypa BuUga B mnpupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BugooOpa3zoBaHume TPEX  BUIOB  JIAHABIIICHY,
«DKOJIOTUYECKOE BHUJ000pa3oBaHKUE BUAOB CUHMI, «llomurmionasl pacrenuit», «KamycTHo-
peAeUHbINA THOPUITY.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Uyuena NTHIl U 3Bepel ¢
IIPUMEpPaMHU pa3IMYHbIX MPUCIOCOOJIEHUH, Yydena NTULl U 3Beped pa3HbIX BUIOB, repOoapuu
pacTeHuil OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TUYHBIMU CIIOCOOAMH.

JlabopaTopHas padora «BpisBiieHHE N3MEHYUBOCTH Y 0COOEH OHOTO BUAAY.

JlabopaTtopnass pabora «lIpucmocobiiennst OpraHusMOB H WX OTHOCHTENIbHAS
11e1ecO000Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHUE BUIOB 10 MOP(POIOrHYECKOMY KPUTEPUION.

Tema 3. Makpo3Bo.ionus 4 eé pe3yaibTaTbl

MeTtoapl n3ydeHus Makpo3Boatonuu. [lageoHTonornyeckue METOAbl U3y4€HUS IBOJIIOLINH.
Ilepexoanbie GopMbl U HUIOrEeHETHUECKUE PSAbI OPIaHU3MOB.

buoreorpadpuyeckue Meronapl uszydeHus osBomronuu. CpaBHeHue ¢Guopbl U (QayHbl
MaTEPHUKOB U OCTPOBOB. bruoreorpadudeckue odbmactr 3emin. BUIBI-9HACMUKH ¥ PEITUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(POIOTUICCKUE METOIBl M3yYSHUS 3BOJIOIUU.
['enernueckue MeXaHHU3Mbl IBOJIIOLMM OHTOI€HE3a M IOSBIEHUS HBOJIOLMOHHBIX HOBILIECTB.
I'oMosiornuHble ¥ aHaIOrMYHbIE OpraHbl. Py uMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHEeTHYecKue, OHOXMMUYECKHMEe M  MaTeMaTH4ecKHMe METOAbl H3YYEHHUS  3BOJIOLMHU.
I'omosnoruynsie reHsl. COBpeMEHHBIE METO/IbI TOCTPOEHHS! (PUIOTEHETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAllUX U IBOJIIOLUS T€HOMOB.

OOme 3akOHOMEpHOCTH  (IIpaBMJA) ABOJIOUMM. [Ipunyun  cmenvl  QYHKYUU.
Heo6patumocTs sBomtonuu. AjanTuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHH.

JdemoncTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mrounep, 3. ['ekkens.

Tabnuupl U cxembl: «OUIOTEHETHYSCKUN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
smepb», «Creronedans», «Punnodursr», «CeMeHHble MAanOpOTHUKNY, «buoreorpaduueckue
30HBI 3emnmny», «Jlpelid kontuHEHTOBY, «PenukThly, «HauyanpHbie cTaguu 3MOPUOHATBLHOTO
Pa3BUTHA NMO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTUYHBIE OPTaHbI,
«PynumenTs», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHl 4YeJIOBEeKa M INMMIAH3e», «lJ1aBHbIE
HaIpaBJIeHUs BOIOLUNY, «O01I1e 3aKOHOMEPHOCTH SBOIIOIHI.

O6opynoBaHue: KOJUIEKIUH, repOaphu, MYJSKH HCKONAEMbIX OCTAaTKOB OpPraHM3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3sBuUTHE KU3HHM HA 3emJie

Hayunble TUMOTE3bI NPOMCXOXKACHUSA >KU3HM Ha 3emuie. AOuOreHe3 M NaHCHEepMUs.
JloHayuHble TPEICTABICHUSI O 3apOXKACHUM >KM3HHM (KpealnoHu3M). ['Mmore3a moOCTOSIHHOTO
camMo3apOo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnamnannanw, JI. [lacrepa.
[TpoucxosxaeHne >Ku3Hu U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOPTraHWYECKOH dBOIONMH. [ITaneTapHas (reoJIorudaecKas) BOTIOIHS.
XuMmudeckasi 3BOJOLMS. AOWOTEHHBIM CHHTE3 OpPraHMYECKHWX BEUIECTB U3 HEOPraHUYECKHX.
Ompir C. Mumtepa u I'. IOpu. O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBarHas
runote3a A. WM. Omapuna, runore3a mnepBuuHoro Oympona JDk. XonaeiiHa, TreHeTHYecKas
runore3a . Mémnepa. Pubosumer (T. Yek) um rumoresa «vmpa PHK» V. T'mnbGepra.
dopmupoBaHue MEMOPaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Ucropus 3emnm u mertonbl €€ wu3ydeHus. lVckomaemble OpraHMYeCcKHE OCTaTKH.
l'eoxpononmoruss u e€ Merombl. OtHocutenbHass U aOCONIOTHAS  TE€OXPOHOJIOTHSI.
['eoxpoHonornyeckas mkaia: 30Hbl, 3pbl, IEPUObI, STTOXH.

HavanbHele 3Tanel opranndeckoil 3poaronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
Opomronus Metabonu3Ma. BosHukHOBeHHE MepBbIX dSkocucteM. COBpeMEHHblE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbiX Ha 3emse coobmecTtB. Ctpomartonuthl. [lpoxapuorsl u
JYKapHOTBHI.

[Ipoucxoxaenune sykapuoT (CUMOMOTeHe3). DBOJNIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHoBHbBIE 3Tambl HBOJIOIHMM BBICIIUX pacTeHuil. OcCHOBHbIE apoMOp(O3bl pPacTEHUH.
Beixon pacrenuit Ha cymry. [losiBneHune CHOpOBBIX pacT€HUW W 3aBOEBAHME HMMH CYLIM.
Cemennsie pactenus. [IporcxoxieHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl JBOJIOIUHU JKUBOTHOrO Mupa. OCHOBHBIC apoMOp(}O3bl JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpIOBBIE
XKUBOTHbIC. JKU3HBb B BoJE. DBOMIOIUS MO3BOHOUHBIX. [Ipoucxoxaenne aMmpuOuit u penTuimii.
[Ipoucxoxaenne miexkonutaromux W nrtui. [IpuHnun kmaroueBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMY U TTIO3BOHOYHBIMHU YKHBOTHBIMH CYIIIH.

Pa3Butue xu3Hu Ha 3emie 1o 3paM U EpHOoJaM: apxeu, IpoTepo30il, Naneo30u, Me3030i,
KaifHO30#. OOmas XapakTepucTHKa KiIUMaTa M TeolloTHYeckux mporeccoB. [losiBieHue u
paciBeT XapaKTePHBIX OPraHW3MOB. YTJIEOOpa3oBaHWE: €r0 YCJIOBHUS M BIUSHHE Ha Ta30BBIA
cocTaB aTMOC(]epHl.

MaccoBble BBIMUpPAHUS — SKOJOTMYECKHE KpU3UCHI Mpouuioro. [IpuynHbel U cieactBus
MaccoBBIX BbIMHpaHUil. COBpPEMEHHBIN KOJOTHYECKHI KpH3UC, ero ocobeHHocTH. [Ipobrema
COXpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHIUNbl KiaccuduKaum OpraHU3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIbI OPTaHU3MOB.

JdemoncTpanuu

[Hoptpersr: ®. Penu, JI. Cnamnanuanu, JI. [lactep, Y. 1. Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penu», «Cxema ombita JI. [Tactepa mo uzydeHuto
caMo03apoJeHus xku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «9tanbsl HeopraHu4eckoiu
sBomonnn», «I'eoxpoHonornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM HBOJIIOLUAN,
«CxeMa o00Opa3oBaHHsI JSYKapuOT MyTéM cuUMOuoreHe3a», «CuctemMa >XUBOH MPUPOABI»,
«Ctpoenne Bupyca», «Apomopho3bl pacteHuit», «PuHnopuTH»,  «OIHOKIETOUHBIE
BoJOpoCIn», «MHOIrOKJIETOUHble Bojxopociany», «Mxu», «IlanopotHukn», «l'omocemeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHuit», «CxeMa pa3BUTHSA JKUBOTHOTO MHPaAY,
«Apomopdo3sl KUBOTHBIX», «lIpocteitmuey, «KumeunomonoctHeie», «llnockue uepBu»,
«YUIEeHUCTOHOTHEY, «PBIOBIY, «3E€MHOBOJTHBIEY, «IIpecMbikaroniecs», «IItuisy,
«Mnekonuratomue», «Pa3Butue KU3HM B apxeuMckou apey, «PazButue KU3HUM B



MPOTEPO30MCKO 3pen», «Pa3BuTHE KU3HM B MNaJCO30MCKOM 3pey, «Pa3BuTue KU3HH B
ME3030MCKOM 3pe», «Pa3BuTue XU3HM B KallHO30MCKOMl 3pe», «CoBpeMeHHas cucrema
OpPraHUYEeCKOro MUpPay.

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTAETOB, KOJUICKIUHU HACEKOMBIX,
BJIQXKHBIE IpenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUH HIJIOKOXKHUX, CKEJIEThI
II03BOHOYHBIX JKMBOTHBIX, 4ydejla NTUL U 3BEpel, KOJJIEKIUU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISKU OPraHUYECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgabopatopHasi padora «MojaenupoBanue onbiToB Musuiepa—tOpu mo
M3Y4YEHHIO a0MOTEHHOTO CUHTE3a OPraHUYECKUX COeIMHEHUH B IEpBUYHON aTMochepey.

JlabopaTopHasi paGora «lI3yueHMe U OINHCAaHUE MCKOMAEMBbIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckasi padora «lV3yueHne OCOOCHHOCTEH CTPOCHHS PACTCHUH pa3HBIX
OTJZIETIOBY.

IIpakTnueckas padora «M3yueHne ocoOEHHOCTEN CTPOCHHSI TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eji0BeKa — AHTPOIOTeHe3

Pa3zpgensl u 3agaun antponosoruv. MeToabl aHTPOIOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O IPOUCXOXKJIECHUU YeloBeKa. Pennruo3Hbie BO33peHMUS.
CoBpeMeHHbIE HAyYHbIE TEOPUHU.

CxoncTtBo  yenoBeka € KMBOTHbIMHM. CHCTEMaTH4eCcKOe IOJIOKEHHWE  4YEeJIOBEKa.
CBugerenbcTBa CXOACTBA 4YeNOBEKAa C JKMBOTHBIMH:  CPaBHHUTEIBHO-MOP(HOJIOTHYECKHE,
sMOpHOIOTUYECKHe, (HU3UOJIOrO-OMOXUMHUYECKHE, ToBeAeHYecKkrne. OTiuuus dYeloBeka OT
AKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJIOBHOIrO
MO3ra ¥ BTOPOH CUTHAJIIBHOW CHCTEMBI.

HBwxymue cuibl  (akTopbl) — aHTpOIIOre€He3a:  OMOJOTMYECKHE,  COLUalbHbIE.
CooTHolIeHre OMOTOTHYECKUX U COITMAIBHBIX (JaKTOPOB B AaHTPOIIOTEHE3E.

OcHoOBHBIE CTaUU aHTpoIoreHes3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI)
Y paHHHE TIOHTUJIBI — OOIIHME TPEAKH YeJTOBEKOOOPA3HBIX 00€3bsSH U JIIO/IeH. ABCTPAIIONUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBble M3TOTOBICHUS OpyIHMH Tpyzda. Hemosek
MPSMOXOJIANINI U TIEPBBIA BHIXOA JroAeH 3a mpenensl Adpuku. UenoBek reinenbOeprekuii —
00K IpeOK HeaHIepTaIbCKOT0 YeIOBEKa M YeIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKHi
KaK BMJI JIIOJIEH XOJIOAHOrO KiuMmaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIA, JEHHCOBCKHN
4eJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenerrnka u najieoreHOMHKa.

DBONIOIUS COBPEMEHHOI'0 4ejoBeka. EcTecTBEeHHBIH OTOOp B MOMYJSAIUAX 4YeJIOBEKa.
MyrtannoHHsli nporiecc U noaumMopdusM. [lomynsroHHbie BOJIHBL, Apei( T€HOB, MUTpALIUs U
«a¢dexT 0OCHOBATEINSD B MOMYJISAIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbiime pacel: eBponeoujHas (eBpaszuiickas),
aBCTpaJIO-HETPOUIHAs (PKBAaTOpHAIbHAS), MOHTOJIOUIHASA (a3UaTCKO-aMepUKaHCKas). Bpems u
IIyTU paccelIeHWs 4ejoBeka N0 IulaHere. EnuHcTBO 4enmoBedeckux pac. Hayunas
HECOCTOSATENILHOCTh ~ pacu3Ma. lIpucnocoOneHHOCTh uenoBeKa K  Pa3sHbIM  YCJIOBUSM
OKpyXarolen cpenbl. BiusiHue reorpaguueckoil cpenbl U Apeida reHoB Ha MOPQOJIOTUIO U
(hU3HOJIOTHIO YeTOBEeKa.

MexXIUCUUIUIMHAPHBIE METOAbl B (u3M4YecKol (OMOJOrMYeckoi) aHTPOIOJIOTHH.
OBOJIOIMOHHAsA ~ AHTPOIOJIOTHST M NAJICOAHTPONOJIOTUS  YEJIOBEYECKMX MOy,
buocounanbHple  uccienoBaHMs — MPUPOABI  4YeroBeka.  McciemoBaHue — KO3BOJIOLUHU
OMOJIOrMYECKOT0 U COLUAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu



IToprpersr: Y. [JapsuH, JI. Jluku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «MeTOObl  aHTPOMONIOTUNY», «[ OMOBHOW MO3r  YEIOBEKay,
«YenoBexooOpa3Hbie 00€3bsIHBDY, «CKeNeT YeloBeKa U CKelleT MIMMITan3e», «PyIumMeHTs u
aTaBU3MbD», «J/IBWXKyIIMEe CHJIBI AHTPOINOreHe3a», «OBOJIIOLUMOHHOE JPEBO YEJIOBEKAy,
«ABcTpasionuTek», «HUenoBek ymenblit», «HenoBek NpAMOXOIAIIUi», «/{€HUCOBCKUN YEIO0BEK»
«Heannepransup», «KpoManboHUb», «lIpenku yenoBeka», «ITalbl 3BOJIOLHUUA YEJIOBEKAY,
«Pacsl yenoBekay.

O6opynoBanue: MyJISDKH OKaMEHEJIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYpPhI IIPEIKOB
yenoBeka, pernpoaykuuu (dororpadun) KapTUH ¢ MHU(OJOTHUYESCKUMH H  OMOJICHCKUMH
CIO’KETaMH MTPOUCXOKICHHUS YeloBeKa, (poTorpadmu HaXOAOK MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yepera 4esloBEKa U uepena LIMMIAaH3€, MOJENb KUCTH YellOBEKa U
KHMCTH IIMMIIaH3€, MOJIENIM TOPCA MPEIKOB YEIOBEKa.

JlabopaTopHasi pabora «/3ydeHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBeKa,
CBSI3aHHBIX C IPSAMOXOXKIACHUEM.

IIpakTHyeckasi padora «/3yyeHue 3K0JI0rMuecKux aJanTaunuii 4eJI0BeKa.

Tema 6. Okojormss — Hayka O B3aHMOOTHOLUIEHUSIX OPraHU3MOB H
HAJ0PraHU3MEHHBbIX CHCTEM C OKPY/KaKoLel cpeaou

3apoxaeHue U pasBuTHEe SKojorud B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencian, B. H. CykauéBa. Pa3znensl u 3agaum skonoruu. CBs3b
9KOJIOTUU C APYTUMH HayKaMHU.

Metoapl skonoruu. [loneBble HaOMOAEHUSA. DKCIEPUMEHTHI B 3KOJOTHU: MPUPOJIHBIE U
naboparopubeie. MoJenupoBaHue B HKOJIOTHMU. MOHUTOPUHT OKPYXKAIOIIeH Cpelbl: TOKAIbHBIH,
PETHOHANBHBIN U TTI00aTbHBIN.

3HaueHue 3KOJOTMYECKMX 3HAHUM JJIs 4YeJoBeKa. DKOJOTMYECKOE MHUPOBO33PEHUE KaK
OCHOBa CBs3€Hl ueyioBeuecTBa € Mpupoaod. DOpMHpPOBAHHUE SKOJOTUYECKOW KYyJIbTYpbl U
9KOJIOTMYECKON IPaMOTHOCTU HACEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuisl u cxemsl: «Pa3aensl sxonoruny», «MeToabl 3K0IOTUNY, «CXeMa MOHUTOPHHTA
OKPY>KaoIlEN Cpeb».

JlabopaTopnasi padora «/3ydeHne METO0B HKOJIOTMYECKHUX UCCIIET0BAHUIN.

Tema 7. Opranusmsl U cpea o0UTaHUS

Okonorndyeckue (akTopel M 3aKOHOMEpHOCTHM MX JedctBus. Kiaccudukarms
JKOJIOTHYECKUX  (haKTOpoB:  abMOTHUYECKHe, OuoTHyeckue, aHTponoreHsHole.  OOmme
3aKOHOMEPHOCTH JIeHCTBUS IKosornueckux ¢gakropos. [IpaBuno munumyma (K. [npenrens, 1O.
JIn6ux). TomepaHTHOCTH. IBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnyeckue gaxtopsl. CBeT Kak 3konoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOTO CIEKTpPa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHUH U JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUrHanbpHas posb cBera. doTonepnoausm.

Temmneparypa kak skojoruyeckuit ¢axrtop. JlefictBue TemmepaTypbl Ha OpPIraHU3MBI.
[TolikmitoTepMHBIE U TOMOHOTEPMHBIE OPIAHU3MBI. DBPUTEPMHBIE I CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxsocTs kak skonorumueckuit ¢akrop. IIpucrnocobneHuss pacTeHuil K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccuduxanus pacTteHuid 1o oTHoueHHo K Boxe. Ilpucmocobnenus
YKUBOTHBIX K N3MEHEHHIO BOJHOTO peXUMa.



Cpenpl 0oOMTaHMSI OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYILIHAs, MOYBEHHAs, TI1yOMHHAas
MOJNOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3UKO-XUMUYECKHE OCOOCHHOCTH cpel OOUTaHUs
opranu3moB. [IpucnocoOnaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CpEax.

buonoruueckue putmel. Buemnue u BHyTpeHHue puTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranuzmoB. [lonstue o xusHeHHOU (popme. KuzHeHHbIe (OPMBI
pacTeHMii: JepeBbsi, KYCTApHUKH, KYyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBHI.
XKuznennole (GOpMbI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcoOeHHOCTH
CTpOEHUS 1 00pa3a KHU3HH.

buotnueckne  daktoppl. Buapl OMOTHYECKMX  B3aMMOJICHCTBHI:  KOHKYPCHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusM, koomnepamus, MyTyajlu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyeOHMYecTBO). Herpoduueckue  B3aumojeicTBus  (TONHYECKUE,
dopuueckue, (abpuueckue). 3HaUYCHUE OMOTHYCCKUX B3aMMOJICHCTBHUA IS CYIICCTBOBAHUS
OpraHu3MoB B cpesie oOouTaHus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdeMoHcTpamun

Tabmuuer u cxembl: «JKonorndeckue (pakropb», «CBETOBOW CIEKTP», « IKOIOTUIECKHE
TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « T €MIOKPOBHBIE KUBOTHBIEY, «XO0JI0JHOKPOBHBIC
KUBOTHBIEY», «DU3MOJOTUYECKHE aJanTalliu KUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonoruueckue puTMbl», «KuzHennsle popmbl pacteHuit», « KuzneHHbIe (HOPMBI ) KUBOTHBIX»,
«DQKocHucTeMa HIMPOKOJIIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO lecay, «llemu mutanusy,
«XuuauuectBo», «Ilapazutuzmy», «Konkypenusny, «Cumonosy», «KommeHcanuzm.

ObopynoBanue: repbapuu pPacTEeHUM U KUBOTHBIX, MPUCIIOCOOJEHHBIX K BIIUSHUIO
pPa3NUYHBIX  JKOJIOTMYECKHX  (DAaKTOpOB, TepOapuu  CBETONIOOWMBBHIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUH, CBETONIOOHMBBIC, TEHEIIOOMBBIE UM TEHEBHIHOCIMBBIE KOMHATHBIC
pactenusi, repObapuM W KOJUICKIMH TEIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHmii, dYydena MNTUIl W 3Bepeil, repdapuu pacTeHUH, OTHOCSIIUXCS K TUTPOPHUTAM,
KcepouTtaMm, Me30(UTaM, KOMHATHBIE pPACTEHUS JAHHBIX TPYII, KOJUIEKIUH IKUBOTHBIX,
OoOUTAIONIMX B pa3HbIX cpelax, repObapuu U KOJJIEKIUU PACTEHHH M JKUBOTHBIX, 00Ja/larolIuX
yepTaMd TPUCIIOCOONEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUM IKU3HHU, TepOapuu u
KOJUIEKIIMM PACTEHUN M HKUBOTHBIX PA3JIUYHBIX YKU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMUHBIX OMOTHUECKUX B3aUMOJIEHCTBUSX.

JlaGopaTopnasi pa6ora «BbIsBIeHNE TPUCTIOCOOICHN OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTopuasi padora «BblsiBIeHHE TPHUCIOCOONICHUM OPraHU3MOB K BIHSHHUIO
TEMIIEPATYPbI».

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOEHHOCTH pPACTEHMHM M3 pPa3HBIX MECT
oOUTaHU.

Tema 8. Jkos0rusi BUAOB U MOMYJISIIU A

DKOJOTHYECKHE XapaKTePUCTUKK Momyisiiun. [lomynsanus kak OMoJoruveckas CUCTeMa.
Pons HeomHOpoaHOCTH Cpenbl, GU3MYECKUX OaphepoB M OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOUN CTPYKTYPHI MOMYJIsAIHil. OCHOBHBIE MMOKA3aTeIN MOMYISIIUN:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3pAacTHas U IOJIOBAasi CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMI
pocTta, CMEpTHOCTb, MUTpAIUS.

Dkojoruyeckas CTpykTypa mnomynsauud. OLeHKa YUCIEHHOCTH momyiasuuu. JluHamuka
NONYJSALMU U €€ peryisinus. buotTudeckuil moreHuuan nonyisiuuu. MoaenupoBaHue TUHAMUKA
nonysiiuy. KpuBble pocTa YuCIEHHOCTH momysiiuu. KpuBble BoDKMBaHUS. Perymsius



YHUCIIEHHOCTH TMOMYJSIIMMA: poiib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCIIIUX OT IUIOTHOCTH.
Dkonornyeckue crpateruu BuaoB (- u K-ctpaterun).

[Tonsatne 00 »3KoMOrMYECKON HwuIIe BUAa. Mecroobutanue. MHoromepHas MOICIb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Hum. [loreHunaneHas u
peann30BaHHAs] HUIIIH.

Bun xak cuctema nomynsiuuii. Apeaisl BUAOB. Buabl M UX JKU3HEHHBIE CTpPaTErHH.
DKOJOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHHS W MHIpaluid >KUBOTHBIX. buolormdyeckue HWHBA3UU
YYy>KEPOJIHBIX BUJIOB.

JdemoHcTpauuu

[Toptpert: Ix. . XaT4ynHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTMUECKUE XapaKTePUCTUKU nonyasuuny, «lIpoctpancTBennas
CTpyKTypa mnomyisiiuum», «Bo3pacTHeie mnupamuabl nomnynauun», «CKOpOCTh 3acelieHus
MOBEPXHOCTU 3EMJIM Pa3IMYHBIMU OpraHu3zmammu», «Mopenb 3kosnorudeckoit Humum [Ix. U.
XaT4ruHCOHAY.

O6opynoBanue: repbapuu pacTeHuM, KOJUIEKIIUH )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHus cemMsH pacTeHHI K pacCeIeHUIOY.

TeMa 9. DkoJ0rHd cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3Mami B
ouoreHose.

Okocucrema Kak oTkpeitas cuctema (A. Jbx. Tencnum). DyHKIHOHANBHBIE OJIOKH
OpPraHU3MOB B SKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEeAyLEeHThl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u cetu. Abuoruyeckue O010KkU 3kocucTeM. [ToUBBI U WITBI B 9KOCHUCTEMAX.
KpyroBoport BemiecTB 1 MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TTOKA3aTEJIN IKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUE ITUPAMU/IBI
qrceln, OMOMacChl U YJHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HanpasieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKleccud. [lepBUUHBIE M BTOPHYHBIE CYKIIECCHH U HX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHUCTBUS Ha CyKieccud. KimmakcHoe cooOIIecTBoO.
buopasnoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCEMbl 03Ep U peK. DKOCUCmeMbl MOpel U OKEeaHos.
Oxocucmemvl mynop, necos, cmenet, NyCmoltb.

AHTpOTIOTEHHBIE  JKOCUCTEMBI.  ArposkocucteMa. ArpoueHo3. Paznuums Mexnay
AQHTPOIIOT€HHBIMH U MIPUPOJIHBIMU SKOCUCTEMAMHU.

Ypboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. I'opoackas ¢uiopa u dayHa.
CunanTponuzauuss ropojackoi ¢daynsl. buonornueckoe ¥ XO3SMICTBEHHOE 3Ha4YeHHE
arpodKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICUCTBUH  OpPraHU3MOB B
IKocUcTeMax. Ponb Kackaonozo 3ggexma u 6U008-20UPUKAMOPos (Kouesblx 6udos) &
@yHxyuonuposarnuu  sxocucmem. IlepeHOC OSHEPrUM ©  BEIIECTB MEXIAY CMEXKHBIMHU
SKOCHUCTEMaMH. YCTOWYMBOCTh OPraHU3MOB, TMONYJSALMHA W HSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3CHCTBUH.

Mexanusmol  8030elicmeus  3a2pA3HEHUll  pA3HLIX  MUN08 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 8030eticmeus. MeToIoNOoTHs MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCUCTEM.



JdemoHcTpauuu

[Toptpet: A. Ix. Tencnm.

Tabmuis! u cxembl: «CTpyKkTypa OMOLIEHO03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOIO JIecay,
«JKocucTeMa XBOWHOro Jjeca», «DyHKUHMOHAIbHBIE TPYIINbl OPraHU3MOB B SKOCHUCTEMEY,
«Kpyrosopor BemectB B 3Kkocucteme», «llemm mnuTaHus (mactOuIHAas, JETPUTHAs),
«DKoJIOTUYECKash TUPaMUJIa Yucen», «IKoJorudyeckas nupaMmua Ouomaccoly, «IKOJIOTuYecKas
nupamuaa sHeprum», «OOpazoBanue Oonortay, «llepBuunas cykueccus», «BoccraHoBieHue
Jjeca Ioclie Ioxapa», «JKocucreMa o3epay», «ArpoueHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPIUU B arporeHosey, «IIpumepsr ypOOIKOCUCTEM.

O6opynoBanue: repOapuy pacTeHUU, KOJJIEKIUU HACEKOMBIX, Yydesia NTHI[ U 3Bepeid,
repOapuu KyJIbTYypPHBIX U JUKOPACTYILIUX PACTEHUN, aKBaPUYM KaK MOJEIIb SKOCHUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrucanue ypo03KOCHUCTEMBIY.

JlabopaTopnas padora «/3ydyeHue pasHO0Opa3us MEIKHUX MOYBEHHBIX WICHHUCTOHOTUX B
Pa3HbIX IKOCHCTEMAX ).

IKCKypeust «IKCKypcHs B TUIUYHBIN OuMoreoneHos (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJIOJIbHBIN MM TOMMEHHBIH JIyT, 03ep0o, 00JI0TO)».

IKCKypeust «IKCKypCUs B arpO3KOCHCTEMY (Ha MOJI€ WK B TETUIMYHOE XO3SHMCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHCTEMA

buocdepa — obmieraneTapHas 00ojouka 3eMiIH, T/Ie CYIIECTBYET WIIM CYIIECTBOBAIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocdepe. Obmactu 6mocdepsr u e€ coctas. XKuBoe BemecTBo 6uocdepsl U ero GyHKINH.

3aKOHOMEPHOCTH CcyIecTBOBaHUsl O6uocdepbl. OcobeHHOCTH OHOChEphl KaK riIo0abHOMI
sKkocucTeMmbl. JlMHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTs
OHOreoXMMHYECKHe HUKIBI (Yriiepo/a, a3oTa). PUTMHUUHOCTS siBieHui B 6uocdepe.

3onaneHOCTh OMOCchepsl. [lonsTre o Guome. OcHOBHBIE OMOMBI CYIIW: TYHAPA, XBOMHbIE
Jieca, CMELIaHHbIE U IIUPOKOJIMCTBEHHBIE JIeCa, CTENHU, CABAHHBI, YCTBIHU, TPOITUYECKHUE JIECa,
BBICOKOTOPBs. Kimmar, pacTutenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIOHS KUBBIX CHCTEM, OIIEHKAa HMX PECYpCHOro TOTEHIMana |
O6uochepHbIX HYHKIHH.

JdemoncTpanuu

[Toptpetsr: B. 1. Bepnanckuii, 9. 3rocc.

Tabnuupl u cxemsl: «['eocdepsr 3emmmy, «KpyroBopot azora B npupone», «Kpyrosopot
yriaepoja B npupoae», «Kpyropopot kuciopoaa B nmpupoae», «KpyroBopot BoAbl B IPUPOAE,
«OcHoBHBIE OmoMBl cymm», «Knumatudyeckue mosica 3emun», «TyHapa», «Taiiray,
«Cwmemannbiii - jec», «lllupokonmuctBennsiii  nec», «Cremby, «CaBanHay, «IlyCThIHSY,
«Tpornuyeckuii gec.

Ob6opynoBanue: repoapuu pacTeHUi pa3HbIX OMOMOB, KOJUICKIIHH KHBOTHBIX.

Tema 11. YesnoBek u OKpy:Kamomas cpeaa

DKOJIOTHYECKUE KPU3UChl W WX NPUYHHBL Bo3aeicTBue denmoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3IYIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHuE BOJHOM cpenbl. Oxpana
BOAHBIX pecypcoB. Pa3zpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHune kiumara.

AHTpPONIOTEHHOE  BO3JCHCTBHE HA pACTUTEIBHBIA M KUBOTHbIM Mup. OxpaHa
PaCTUTENBHOTO U KMBOTHOrO MHpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl NpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npuponansie Tepputopun (OOIIT). boranndeckue cagpl U 300J10THYECKHE
TapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA U MpUPOsl. PannonanbHoe
MPUPOJIOTIONB30BAaHUE W COXpPaHEHHE OWOJIOTHYECKOTO paszHooOpaszus 3emum. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTMYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
Y €r0 BEPOSATHBIC MTOCIICCTBUSI.

Pa3BuTHe METOJOB MOHMTOPUHTa pPAa3BUTUS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedogeanus nepexooa K pecypcocbepezaroujeti U KOHKYPEHMOCNOCOOHOU
snepeemuxe. buonocuueckoe paznoobpazue u o6uopecypcvl. Hayuonanohvle ungopmayuonmule
cucmemsl, obecneyusaowjue OOCMYNn K UHGOpMaAyuU NO COCMOAHUIO OMOENbHbIX BU008 U
axocucmem. OCHOBbI dKOpeadburumayuu 3Kocucmem u cnocobvos 60pvoLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTNEM.

JdemoHcTpauuu

Tabmuplt u  cxembl: «3arpsizHeHHE aTtMmocepbl», «3arps3HeHue TUApocepbl»,
«3arpsizHeHue 1mouBbl», «llapHukoBblii  3ddekr», «Ocobo oxpaHseMble NPUPOIHBIC
TePPUTOPUNY», «MOJIEIH YIIPABIIEMOTO MUPAY.

O6opynoBanue: Qororpaduu OXpaHSEMBIX pacTEHUl H IKUBOTHBIX KpacHoil KHHUTH
Poccuiickoit deneparuu, KpacHoil KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOTI' U
HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBAaHHMS K pE3yJbTaTaM OCBOCHHS OOyYarOIIMMUCS
MIPOrpaMM CPETHETO O0IIero 00pa30BaHUs: JIMYHOCTHBIC, METAPEAMETHBIE H MPEAMETHEIC.

B cTpykType JMYHOCTHBIX PE3yabTaTOB OCBOCHHUS MPOrPaMMBI MO OMOJIOTUU BBIJIEICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOIIUMHCS  POCCHICKONW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIpEAENCHUIO,
Haluyue momusayuu K OOYYEHHIO OHMOJIOTUH, UeleHanpasieHHoe passumue BHYTPEHHUX
yOeXICHHI JINYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEH M MCTOPHUYECKHUX TPAJAMIIUNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMH, MPHUCYIIMMH  CHUCTEME
OMOJIOTMYECKOT0  OOpa3oBaHWsl, Haluuyue NPABOCO3HAHUS  DKOJOTHYECKOW  KYIbTYpHI,
CnOCcobHOCMU CMAUMb TIETH U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS TPOTPAMMBI 110 OMOJIOTHH JOCTUTAIOTCS B CAMHCTBE
y4eOHOW M BOCIUTATENbHON NEATEIHLHOCTH B COOTBETCTBHH C TPATUIMOHHBIMH POCCUACKHUMHU
COLIMOKYJIbTYPHBIMH, HCTOPHUECKUMU M JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MIPUHITHIMU B
oOmiecTBe TpaBHJIAaMH W HOPMAaMHU IOBEACHHSI M CIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHWUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPCHHEH MO3UIIMH JIMYHOCTH, NMATPHUOTU3MA U
YBO)KEHUS K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJIEHUIO, B3aHMHOIO
YBOXEHUS, OEpeKHOr0  OTHOIIEHHUS K  KyJIbTYpHOMY  HAaClAeAMI0 M TPaTUIUsIM
MHOTOHAalIMOHAJIBHOTO Hapozaa Poccuiickoit @enepannn, NpUPOAE U OKPYKAIOUIEH Cpee.

JIM9HOCTHBIE Pe3y/IbTaThl OCBOCHUS YICOHOTO TpeameTa «BbruosIoTHs» JTOKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHYaIOIIMXCSl PYKOBOACTBOBATHCA CPOPMHUPOBAHHON BHYTpPEHHEMH
MO3UIMENl JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHBHBIX BHYTPEHHHUX
yOKICHUHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIeCTBa,
paciMpeHue >KU3HCHHOTO OIbITa M OIBITa JIEATSIBHOCTH B IMPOIECCE PeaTH3al[ii OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATENILHOMN IE€ATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpasaaHCKOro BOCIIMTAHMSA:

COPMUPOBAHHOCTh  TPAKIAHCKOW TO3UIMU  OOYYArOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOT0 00IECTBa;

OCO3HAHWE CBOWX KOHCTHUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA H
MIPABOIIOPSIIKA,

TOTOBHOCTh K COBMECTHOIM TBOPUECKOH NEATEIBHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHnN y9eOHBIX U TT03HABATEIIbHBIX 33]1a4, BBIMOTHECHHH OMOJIOTHICCKIX SKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH e€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMH YOCKJICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMH U COIHATBHBIM
TOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YYEOHBIX,
MO3HABATENBHBIX W HCCIEIOBATENLCKUX 3a/a4, YBXKHUTEIHHOTO OTHOIICHUS K MHEHHUIO
OINIIOHEHTOB TP 00CYKICHUHU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKON AESITETbHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHHUSI:

c(hOPMUPOBAHHOCTH POCCHICKON TPaXKTAHCKOW WIACHTHYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoMl, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny, CBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOAIIEC MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACIEAUI0 ¢ MaMATHUKAM IPUPOJIBI,
nocTkeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIC;

CIIOCOOHOCTH OIICHMBATh BKJIQJ] POCCHUHCKHUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OHMOJIOTHH, TOHUMaHHsI 3HAY€HUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOI'0 00IECTBA;

uzaelHas yoex1EHHOCTh, TOTOBHOCTh K CIYKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUe JTyXOBHBIX HEeHHOCTeN POCCUICKOTO Hapoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOT 0 MIOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYallMIO0 W MPHUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOCHHE YCTOMYUBOTO Oy IyILIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM pOJUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHA LIEHHOCTEH CEeMEWHOH XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILICHHWE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKE YMOLMOHAILHOTO BO3/ICUCTBUS )KMBOW MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXCHHIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIISATH
KauecTBa TBOPUYECKON JTHUHOCTH;

5) ¢usnyeckoro BocnHTaHHS, (OPMHUPOBAHUS  KYJbTYPbI  3[0POBbSI M
AMOLUMOHAIBLHOTO 0JIArONOJIy4Hsi:

MMOHMMAaHUE W peain3alvs 3J0pOBOro M 0e3omacHOro oopasza KU3HH (310pOBOE MUTAHUE,
COOJTFOICHHE TUTHCHHYECKUX TPABWJI M HOPM, COATAHCHPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perynspHas ¢u3MyYecKas AaKTUBHOCTb), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M MICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE IEHHOCTH TPaBWI WHAMBHIYATHHOTO M KOJUJICKTHBHOTO O€3011acHOTO
MOBEJICHHSI B CUTYAIIUSIX, YIPOKAIOIINX 3/I0POBBIO U KHU3HH JIFOICH;

OCO3HaHWE TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPHUBBIUEK (YMOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYpEeHHS);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0T00HE;

TOTOBHOCTh K aKTUBHOU JESITETFHOCTUA TEXHOJIOTHUYECKOM 1 COIIMAIbHOM HAMPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh, IUIAHUPOBATh MW  CAMOCTOSATEIBHO  BBIMOJHATH  TaKYIO
TesITeTbHOCTD;

MHTEpEC K pa3nuuHbIiM cdepam mpodeccruoHAIbHON IesTeNbHOCTH, YMEHHE COBEpIINATh
OCO3HaAHHBIN BHIOOp OyayIIel mpodeccu 1 peaaTnu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSXKEHUU BCe
KU3HU;

7) IKOJIOTrNYECKOT0 BOCIIHTAHMUS:



HKOJIOTMUYECKHU 1e1IecCO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBILICHUE YPOBHS DKOJIOTUYECKOW KYJIbTYpbl: MPUOOpETEHHE ONbITa IUIAHUPOBAHUS
IOCTYINKOB ¥ OLIEHKU UX BO3MOKHBIX ITOCJEACTBUI JJI1 OKPYKAIOIIEH Cpe/ibl;

OCO3HAHME TJIO0ATBPHOIO XapaKTepa HKOJOTHUECKMX NpoOJIeM M IMyTed HX pelieHHS;

CIOCOOHOCTh MCIOJB30BATH MPUOOpETaeMble IPY U3yYCHUN OMOJIOTUHU 3HAHUS M yMEHUS
IPU PEUICHUU MpOoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPUPOAOINOIL30BAHUEM (COONIOIEHHE
IIpaBWJI IIOBEJEHUS B NPUPOJE, HAIPABIECHHBIX HA COXpPAaHEHHE PABHOBECUS B 3KOCHCTEMAX,
OXpaHy BHJIOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEIPUATUE JECUCTBUI, MPUHOCIIIMX BpEd OKPYXKAKIIEW NPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JEWCTBUM U NMPEOTBpPAILATh HX;

HaJu4he pPa3BUTOIO SKOJOTMYECKOI'O MBIIUICHHS, 3KOJIOIMYECKON KYJIbTYPbl, OIBITA
NESATEIbHOCTH  SKOJOTMYECKOM HAaNpaBICHHOCTH, YMEHHMS PYKOBOJACTBOBAaTbCA HMMHU B
[I03HABATEIbHONM, KOMMYHHUKAaTUBHOW M COLMAJIbHOW HPAKTUKE, TOTOBHOCTHM K YYacTHIO B
MIPAKTHYECKON IEATEIIBHOCTH IKOJIOIrMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUAJNOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3bIKOBOM M UATATEIBCKOW KYJIBTYpPbI KaK CPEACTBA B3aUMOAEHCTBUS
MEXY JIFOAbMU U MTO3HAHUS MUDA;

MOHMMaHKe crenu(uKr OMOJOTMM KaK HAayKH, OCO3HaHUS e€ poiu B (pOopMHUpOBaHUH
PaMOHATFHOTO HAYYHOT'O MBIIIICHHS, CO3[JaHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKArOIIEeM
MHpE KaKk O €IMHCTBE MPUPOJbI, YEIOBEKa U OOLIeCTBAa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN M PEeLICHUH MPOOIIeM COXPaHEHHsI IPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMU JUIsl COBPEMEHHOM IMBHIIM3AIMM: OOECIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble Mpo0OeMbl pa3BUTHS YEJIOBEUYECTBA, IOMCKA IMyTEeHl BBIX0J1a U3 INI00ATBHBIX
9KOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoja K yCTOMUMBOMY pa3BUTHIO, PallMOHAIBHOMY
HCTOJIb30BAHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTaHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOrMYECKMX 3HAHUH B IIeNAX MOBBILICHUs OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHON TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKUIHMOHAJIBHOMN
IrPaMOTHOCTH 00y4aromuxcs, GopMUpyeMoil IpH U3y4eHUH OUOJIOTHY;

MMOHMMAaHHUE CYIIHOCTH METOAOB I103HAHUS, HUCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS [Js aHajdu3a M OOBSCHEHUS SIBICHUU
OKpPY)KAIOIIEr0 MHpa M MPOUCXOJAMIMX B HEM H3MEHEHUH, YMEHHE JelaTh O0OCHOBaHHbBIE
3aKJIIOYEHHsT Ha OCHOBE HAy4YHBIX (PAKTOB W HMMEIOLIUXCSA JAHHBIX C MLEJIbI0 TOJIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS [UISl PELICHHS
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIHsIX;

OCO3HAaHUE LIEHHOCTH HAyYHOW IESITEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O M CaMO0OOpa3oBaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMW MO OWOJOTMH B COOTBETCTBUM C >KU3HEHHBIMH
NOTPeOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylbTaThl OCBOCHHS yuyeOHOro mpeamera «buosorus» BKIHOYAIOT:
3HaYUMBbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYUAIOUIUXCS  MEKIUCIHUILUIMHAPHbBIE
(MexnpeaMeTHbIC) 00LeHAYYHbIE TOHATHUS, OTPAXKAIONINE IETOCTHOCTh HAYyYHON KapTUHBI MUPA
U cnenu@uKy METOJI0B IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJIGHUE, MPOLECC, CUCTeMa, HAay4HbIH (DAaKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJOBaHHEe, HAOIIO/IEHUE, U3MEpPEeHUEe, HKCIEPUMEHT U JApPYrue); YHUBEpCAIbHbBIE
yueOHbIe NeiicTBUs (TO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), 00ECIICUNBAIOIIIE
¢dopmupoBanre (HYHKIIMOHAILHOW I'PaMOTHOCTH M COLMAIBHOM KOMIIETCHLUH OOYYaroIIUXCS;
CIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUTUTHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpPCAJIbHbIE Y4YeOHbIE JEHCTBUS B I103HABATEIbHOW U
COLIMAJIbHOW MPAKTHKE.

B pesynprate wu3yueHus OHOJOTMM Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHus Yy
oOyuatomerocsi Oyayr chopmMupoBaHBI TO3HABATEIbHBIC YHUBEPCAIBbHBIE Y4COHBIC ICHCTBHSI,
KOMMYHHKATHUBHBIE YHUBEpCAJbHbIE Yy4yeOHbIE JEHCTBHUS, pETYIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe AeCTBUS, COBMECTHAS I€ATEIbHOCTb.

MeramnpeaMeTHbIe pe3yNbTaThl OCBOSHHS IPOTPAMMBI CPEIHEro oO0miero oOpa3oBaHHA
JIOJKHBI OTPaXKaTh:

OBiajeHne YHUBEPCAJIbLHBIMU Y4eOHBIMU MO3HABATEIbHBIMH 1€l CTBUSMM:

1) 6a3oBbIe JJOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M AaKTYaJIM3UPOBaTh MpPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJb30BAaTh NpPU OCBOCHHHM 3HAHWUN NPUEMBI JIOTMYECKOTO MBINUICHHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, KilaccuHKanuu, OOOOIIEHHS), PACKPHIBATh CMBICT OHOIOTUYECKUX
MOHATHH (BBIIEIATH UX XapaKTepHbIC MPU3HAKHU, YCTAHABIUBATH CBSA3H C APYTUMHU MOHSITUSIMHU);

OTIPENIeNIATh e JACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHUTH PE3yJIbTaThl ACSITENFHOCTH C TIOCTABJICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHMOJOTHYECKUE MOHATHS s OOBsICHEHMs] (aKTOB U SBIECHUH >KUBOMN
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICNYKTUBHBIE, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS] B pacCMATPUBAEMBIX SIBIEHUSIX, (HOPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICBHBIE CPEACTBA ISl MPEICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHWH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a TaKKe MPOTUBOPEUHMI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUJIAH PELISHUS MPOOIEMBbl ¢ YIYETOM aHAN3a UMEIOIIMXCS MaTePHATbHBIX
¥ HEMaTepUAIBbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESTEIHHOCTh, OICHWBATH COOTBETCTBUE PE3YJIBTATOB IIEISIM,
OILIEHUBATh PUCKH ITOCIIEICTBUH NI TEITFHOCTH,

KOOPJIUHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX pEATbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIUICHHUE MIPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHUS:



BJIaJIeTh HaBbIKAMU Y4eOHO-UCCIIEI0BATEIbCKOW M MPOEKTHON JESITEIbHOCTH, HaBbIKAMU
paspenieHus npoOieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METO0B
peleHusl MPaKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B II03HAHUS;

UCIOJb30BaTh PA3JIMYHbIE BHUJbI JESITEIBHOCTH IO IOJIYYEHHUIO HOBOI'O 3HAHUS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTYalUsX, B TOM 4YUCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIH THUIl MBILIUICHUS], BIAJ€Th HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
MOHATUSIMH U METOAAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTEIbHOW NEATEIBHOCTH U
AKHU3HEHHBIX CUTYaLUsX;

BBISIBJIATh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpOBaTh 3aJady, BbIIBUIATh
TUNoTe3y €€ pelIeHus, HAaXOAMTh AapPTYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHUH,
3aJaBaTh MapaMeTpbl U KPUTEPHH PEILICHHS;

aHAJTM3UpPOBaTh IIOJYYEHHBIE B XOJAE pEIIEHUS 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTD, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN IMOMCK IEPEHOCa CPEICTB U CIIOCOOOB JEHCTBUS B
podecCHOHATLHYIO CPEey;

yMeTh NEpEeHOCUTb 3HaHHUA B [O3HABATEIbHYD M  IMPAKTUYECKYI0  O0JIaCTH
KHU3HEJIEATESIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE HJEH, MpeIaraTb OPUTMHAIBHBIC MOIXOABI M PEIICHHs, CTaBHTH
poOJIeMbl U 3aJ1auu, TOMyCKaloIIKe albTepHATUBHbBIC PEILICHHS.

3) pabora ¢ undopmanueii:

OPHEHTUPOBATHCS B PA3UYHBIX HUCTOYHMKAX HH(OpMAnuu (TeKcTe y4eOHOTo MocoOwms,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0asax maHHbIX, B MHTepHere), aHaIM3UpPOBaTh HH(OpPMALMIO pa3IMYHBIX BHUAOB U (OpM
NPEJCTAaBICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

¢dbopMyIMpOBaTh 3ampoChl U NPUMEHATh PA3JIUYHbIE METOAbl IpU IOUCKE U OTOOpE
OMoI0rM4YecKoi HHPOpMAIH, HEOOXOIMMOM ISl BHINOJHEHUS! yUEOHbIX 3a/1a4;

MpUOOpETaTh OMBIT KCIOIB30BAaHMS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIOJIB30BAHMUS PA3IIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY TNPEACTABICHUS OHOJIOTUYECKOM
uHpopmanuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTOE);

UCIOJb30BaTh HAyyHBIH $3BIK B KayecTBE CpelcTBa HpU paboTe C OHOIOrHYecKoi
nHpOpMaNKel: TPUMEHITh XUMHUYECKUE, (PU3NUYECKUE W MATEeMaTHYEeCKUE 3HAKH W CHMBOIIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIJIATYPY, WCIOJIb30BaTh M MPeoOpa3oOBBIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJAJIETh HAaBBIKAMH pPAcCIO3HABaHWA W 3alIUTHl  MHQOpPManuu, WHHOPMAIMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

Ogaaenne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6meHue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax KW3HM, aKTHBHO y4acTBOBATh B JTHAIIOTE
WIH JHUCKYCCHHU TIO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3HIBATH
CYXJIEHUSI OTHOCHUTENIBHO BBIMIOJHEHMUs TMpeajgaraeMoil 3ajaud, Yy4YUTHIBaTb HMHTEPECH H
COIJIACOBAHHOCTH MO3UIUI IPYTUX YUaCTHUKOB JUAIOTa UM TUCKYCCHH);



pacro3HaBaTh HeBepOallbHbIE CpEACTBA OOILICHMs, NOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS KOH(PJIMKTHBIX CUTYyallil, yMETh CMAr4aTh KOH(DIUKTHI U
BECTH IIEPETOBOPBI;

BJIAJIeTh PA3JIMYHBIMU CIIOCOOAMM OOILEHHUS W B3aMMOJAEHCTBHS, MOHUMATh HAMEPEHHUs
ApYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOM (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOX0 TOYKY 3PEHMS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAasI IeITeIbHOCTD:

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUAYaJIbHONH pabOTHI IpU
peleHny 61oaoruyeckoi npoOaeMbl, 000CHOBBIBATh HEOOXOIUMOCTh NPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMOAEHUCTBHS MPH PEIICHUH Y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4jieHa KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BBIBATb U KOOPAMHUPOBATH
JNEUCTBUS IO €€ JOCTMIKCHMIO: COCTABIIATH IUIAH JEHCTBUH, pacHpeneisaTh poiu ¢ Y4ETOM
MHEHMH y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM pPabOThI;

OLICHHMBATh Ka4eCTBO CBOErO BKJIAJA M KaXKJIOr0 Y4aCTHHUKA KOMaH/bl B OOLINI pe3yabTaT
110 pa3pabOTaHHBIM KPUTEPUIM;

IIpejiaraTb HOBBIE IIPOEKTHI, OLICHMBATh UJIEH C MO3MLMHM HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
IPOSIBJISITH TBOPUECTBO U BOOOPaXKEHHE, ObITh HHULIMATUBHBIM.

OgyajeHne yHHBepCaJIbHBIMHU PeryJIATHBHBIMH JCHCTBUSIMU:

1) camoopraHu3zanms:

HCIOJIb30BaTh OMOJIOTMYECKUE 3HAaHUSA Ul BBISBICHHUS MpoOJeM U HMX pElIeHUus B
KU3HEHHBIX U YUEOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 11€J€BbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M INOCTYIKAX IO OTHOLIEHUIO K XMBOW INPHUPOAE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKpYKaIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTh COOCTBEHHBIE 3a7aydl B 00pa30BaTEIbHOM JAEATENBHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs MPoOIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUIH;

JlaBaTh OLEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JINYHBIX NMPEANOUYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIIMPOKOH SPYIUIIMH B Pa3HBIX 001aCTAX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B 1€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEJISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILIAEMbIX JE€UCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBaHMI, UCIOIB30BaTh MPUEMBI pediiekcun
JUISL OLICHKHU CUTYAaIllH, BHIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI M apPTYMEHTHI IPYTUX IPU aHAJIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
3) npuHsITHE CeOSI ¥ IPYTHX:
MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTaTOB ACSITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO IPYTUX HA OLUIHOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS COZep:kaHus ydeOHoro mnpeamera «buosorus» Ha
yrIyOoJI€HHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecriedeHne NpouiIbHOTO 00yYeHHS 00YJatoIIXCs
ouosornu. OHM BKJIIOYAIOT: crienupuyeckue s OWOJIIOTMM HAaydHbIe 3HAHUS, YMECHUSA W
croco0bl JEWCTBUH IO OCBOEHHUIO, HMHTEpIpETalud M NpeoOpa3oBaHUIO 3HAHWH, BUIbI
JeSITeIbHOCTH 0 TOJYYEHUIO HOBBIX 3HAHMH W MX NPUMEHEHHUIO B pa3IMYHBIX Y4EOHBIX, a
TaK)X€ B pealbHbIX KU3HEHHBIX cUTyalusax. [IpenmeTHble pe3ynbTaThl NpeAcTaBIeHbl 0 rojJam
U3Y4YEHHUS.

[IpenmerHbie pe3ynbTaTel OCBOeHHsI ydueOHoro mnpenmera «buonorusi» B 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B TIO3HAHUM 3aKOHOB MPHUPOIBI H
peleHny pobeM paloHaIbHOTO IPUPOIONOIb30BaHUS, O BKJIA/1€ POCCUMCKUX U 3apYOEKHBIX
y4YE€HBIX B pa3BUTHE OMOJIOTUY;

BJIa/ICHUE CUCTEMON OMOJOTMYECKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
OMOJIOrMYECKHE TEPMHUHBI U TOHATUA (KU3Hb, KJIETKa, OpraHu3M, MeTadoyiu3M, IOMeocTas,
CaMOpEryJIsLNs, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHUYHUBOCTb, POCT U pPa3BUTHE),
Oouosiornyeckue Teopun (kinetouyHas Tteopus T. IlIBawna, M. Ilneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. Y. BaBunoBa — o menTpax
MHOT000pa3usi U MPOUCXOKIEHHUS KYJIbTYpHBIX PAacTE€HUI), 3aKOHBI (€AUHOOOpa3Hsi MOTOMKOB
IIEPBOTO MOKOJIEHUS, PACUICIUIEHUS], YUCTOThI T'aMET, HE3aBUCUMOr0 HacienoBanus . Mennens,
TOMOJIOTHUECKUX PSJIOB B HacieIcTBeHHOM wu3MmeHunBoct H. WM. Basuiosa), mpuHUIUIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O IO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAaHMIX JKUBBIX O0BEKTOB (OMUCAaHKE, U3MEPEHNE, HAOII0IeHUE, SKCIIEPUMEHT);

YMEHHE BBLACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucle OakTepuil, TpuOOB, pacTEHHIA,
KUBOTHBIX U Y€JIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHHI, KHUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB  JKU3HENEATENbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHUH, KUBOTHBIX U
YeJI0BeKa, OMOJIOTMUECKUX MPOLIECCOB: OOMEHa BellecTB (MeTaboIu3M), IpeBpalleHNs SHEPTUH,
OpokeHHsI, aBTOTPO(HOr0 M reTepoTpoHOr0 TUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, raMeTOreHe3a, SMOpHUOreHe3a, MOCTAIMOPHOHATILHOTO Pa3BUTHUS, Pa3MHOKEHHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, I'eTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



yYMEHHE YCTaHABIIMBATh B3aMMOCBS3M MEXKIy OpraHOMJaMH KJIETKHM U UX (DYHKIHSIMH,
CTpPOCHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSMHU, MEX]y OpPraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHMii, >KMBOTHBIX W 4YeJlOBEeKa M UX (YHKUUAMH, MEXAY CHCTEMaMU OpPraHOB U HUX
GYHKIUSMU, MEXKIY dTanamMu OOMEHA BEIIECTB, 3TalaMd KJIETOYHOTO I[HKJIA W YKHU3HEHHBIX
[UKJIOB OPraHW3MOB, OJTallaMH SMOPHOHAIBHOTO pPAa3BUTHS, TEHOTHIOM U (HEHOTHIIOM,
(dheHoTumnom u dakTopaMu cpeabl OOUTAHMS;

YMEHHE BBISBISITH OTIMYMUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBCKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JUISI TOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pellaTh OUOJIOrMYecKHe 3aJaud, BBIABIATH MPUUMHHO-CIEICTBEHHBIE CBS3H
MEXIY HCCICIyeMbIMU OHOJIOTHYCCKUMHU TIPOIECCAMH U SIBICHUSIMU, J€JaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUH TOJYYEHHBIX PE3Y/IbTaTOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYIOBAHUEM;

YMEHHME BBIIBUTaTh TUIIOTE3bl, MPOBEPSATh HX OSKCIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMyIHpys 1EeNb UCCIIeIOBAHNS, AaHATM3UPOBATH MOIYYEHHBIC PE3YJIbTAThl U JIENIaTh BHIBOJIBL;

YMEHHE Y4YacTBOBAaTh B Y4E€OHO-HCCIIENOBATEIbCKOW paboTe 1Mo OHOIOTHH, HKOJOTHH H
MEIHIMHE, MPOBOJMMOI Ha 0a3e IIKOJbHBIX HAYYHBIX OOINECTB, U MYOJIMYHO MPEACTABIATH
MOJIy4YE€HHBIE PE3YNIbTAThl HA YUEHUYECKUX KOH(EPEeHIIMSIX;

YMEHHE OLEHMBATh OSTHYECKUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUA B  00IaCTH
OMOJOTMM U MEIUIHMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOOTBOPEHHE, HaIpaBlIeHHOE
M3MEHEHHE TeHOMa U CO3/1aHue TPAHCTeHHBIX OPIraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BEIOOD Oyayiei mpodhecCHOHATLHOM e TESIIBHOCTH B
o0acT OMOJIOTUU, MEIHUIIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIBCKOTO X034HCTBa, MUIIEBON
MIPOMBIIIJICHHOCTH, YIIyOJATh TO3HABaTEeNbHBIM HWHTEPEC, HAMpaBICHHBI HAa OCO3HAHHBIM
BBIOOp COOTBETCTBYIOIICH mpodeccun U TMPONOKEHHE OWOJIOTHYECKOTO 0O0pa3oBaHHS B
OpraHM3alMsIX CPeTHEro NPo(heCcCUOHATBLHOTO U BBICIIEr0 00pa30BaHUs.

[IpenMeTHbIe pe3yabTaThl OCBOCHHsI ydeOHoro mpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHUI O MeCTe M POJIM OHUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELIEHUN SKOJIOIMYECKUX MPOOJIEM YeIOBEYECTBA, a TAKKE B PELIEHUH BOIPOCOB
palMOHAIBHOTO TPUPOJIONONB30BAHUSA, M B (POPMUPOBAHWUU IIEHHOCTHOTO OTHOIICHUS K
MpHUpoO/e, OOIIECTBY, YENOBEKY, O BKJIQJ€ POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OHOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJIETh CHCTEMON OWOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOUAET OMPEICICHUS U
MMOHMMAHHUE CYIIHOCTH OCHOBOTIOJIATAIONINX OWOJOTHYCCKHX TEPMHUHOB WM TIOHATHW (BHII,
sKocuctema, Owocdepa), Ouonormyeckue Teopun (IBomormoHHas teopuss Y. [lapsuHa,
CUHTeTHYeCKass Teopus sBomoruu), ydenus (A. H. CeBeproBa — 0 myTSX W HampaBIEHUSX
sBommonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTndeckoro paBHoBecus k. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. Bbapa), npaswna (munumyma FO. JInbOuxa,
AKOJIOTUYECKON MUPaMUIbl YHEPTUHN ), TUIIOTE3bI (TUoTe3a «mupa PHK» V. I'mnGepra);

yMEHHE BIJ€Th OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHHS, HCIOJIh3YEMbIMH B
OMOJIOTMUECKNX HCCIIEIOBAHMIX KUBBIX OOBEKTOB M AKOCHUCTEM (OIMHCAHHE, H3MEPEHUE,



HaOJI0ICHNE, YKCIIEPUMEHT), CIIOCO0aMM BBISBICHHS U OLICHKM aHTPOIIOTCHHBIX M3MEHEHUH B
IIPUPO/IE;

YMEHHUE BBIIEIATh CYILIECTBEHHbIE IPU3HAKH: BHUJOB, OMOI€OLIEHO30B, 3KOCUCTEM H
Oouocdeppl, CTaOMIM3UPYIOLIET0, MABMKYILETO M Ppa3pblBAIOLIErO0 €CTECTBEHHOro 0TOOpa,
AJUIONATPUYECKOTO U CUMIIATPHUYECKOTO BHI000PA30BaHUS, BIUSHUS ABIKYIINX CHJ BOJIOIHU
Ha TeHO(OH] MOMYJIALNH, MPUCIIOCOOICHHOCTH OPraHM3MOB K Cpelie OOMTaHUs, YepeaOBaHMUS
HalpaBJICHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUHU B 3KOCHCTEMAX;

YMEHHE YCTaHaBIMBaTh B3aMMOCBS3UM MEXIy NpOLEcCaMH 3BOJIOLMM, JBHKYIIUMHU
CHJIAaMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX YKOCHCTEM M IMPUCIOCOOJICHUSAMU K HUM
OpPraHHU3MOB;

YMEHUE BBISIBIISATh OTIMYUTEIbHBIC IPU3HAKHU KHUBBIX CHCTEM, IPUCTIOCOOIIEHHOCTh BUJIOB
K cpene oOurtaHus, aOMOTMYECKMX M OMOTHMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHUI B 93KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE APIYMEHThI, OMOJIOTHYECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JOKa3aTeJIbCTBA POJICTBA OPTaHU3MOB pAa3HbIX CUCTEMATHUECKUX TpYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTaHMs, €AMHCTBA YEJIOBEYECKHX pPAacC, HEOOXOIUMOCTH
COXPAaHEHUs MHOIroo0pasus BUAOB M IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBaHUS NPUPOABI U
YeJI0BEYECTBA;

YMEHHE pelaTh OWOJIOrMYecKHUEe 3aJaud, BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE CBS3U
MEX1Y HCCIEIyeMbIMU OHOJOTMYECKUMHU MpOLEccaMH U SIBJICHUSMH, J€JaThb BbIBOJIbI U
IIPOrHO3bl HA OCHOBAHUH IOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJHATH JIAOOpAaTOpPHbIE M NMPaKTUYEeCKHe paboThl, cOONI0NATh MpaBWwia IpU
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MNPOBEPATh HX OKCHEPUMEHTAIBHBIMH CpPEACTBAMH,
(bopMyIHpys 1EeNb UCCIIeI0BAaHHS, aHATM3UPOBATH TOJTYYEHHBIC PE3YJIbTAThl U JICJIaTh BHIBOJIBI,

YMEHHE y4yacTBOBaTh B yu€OHO-HCCIEN0BATENbCKOM paboTe Mo OMOJIOTUH, 3KOJOTHU U
MEIUIIMHE, MPOBOJAMMOI Ha 0a3ze IIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO TNPEACTABIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHIIMSIX;

YMEHHE OLICHMBAaTb TUIOTE3bl M TEOPHUM O TPOMCXOXKIECHUM JKHU3HM, 4YEJIOBEKAa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M Crloco0ax MpeaoTBpalleHHs] T00adbHBIX
W3MEHEeHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HaHHBIN BbIOOp Oynymieil nmpodeccuoHanbHOM NesTeIbHOCTH B
obmacTi  OWOJIOTHH, SKOJOTUH, NPUPOAONOIB30BAHUSA, MEAULUHBI, OHOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPUHApPUHU, CEJIbCKOIO XO3SICTBA, MUIIEBONW MPOMBINIIEHHOCTH, YIIyOIsaTh
MO3HABATENIbHBII MHTEPEC, HAINpPaBJICHHBII Ha OCO3HAHHBI BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPONOIDKEHHE OMOJOTMYECKOr0 00pa3oBaHUs B OpraHU3alMsIX CpPEIHEro
po¢heCCHOHATBLHOTO U BBICILIEr0 00pa30BaHMU.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanvecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne n/m IIpakTH4eckue
MpPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PECYPChI
padoThI

1 buonorus kak Hayka https://resh.edu.ru/
2 JKuBbIE CHCTEMBI U UX U3y4YCHUE https://resh.edu.ru/
3 buosnorus kieTku 0.5 https://resh.edu.ru/
4 XUMHYECKast OpraHu3aus KJICTKH 10 https://resh.edu.ru/
5 CrpoeHue v QyHKIMH KICTKH 8 https://resh.edu.ru/
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1 https://resh.edu.ru/

KJIETKE
7 HaCHeHCTBeHIfa’I MHopMaIKs 1 9 0.5 https://resh.edu.ru/

peanu3aius e€ B KJIeTKe
8 JKW3HEHHBIN HUKIT KIETKU 6 1 https://resh.edu.ru/
9 Crpoenue 1 QyHKIUH OPraHU3MOB 17 1.5 https://resh.edu.ru/
10 Pa3MHOXeHUE U pa3BUTHE OPTaHHU3MOB 8 1.5 https://resh.edu.ru/
1 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH H ) 05 https://resh.edu.ru/

MU3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICICTBEHHOCTH 10 1 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHUYNUBOCTH 6 1 https://resh.edu.ru/
14 ['eHeTHKa YemoBeKa 3 0.5 https://resh.edu.ru/
15 Cenexius OpraHU3MOB 4 1 https://resh.edu.ru/
16 buoTtexHonorus u CHHTETUYECKast OMOTOTHS 4 https://resh.edu.ru/
17 PesepBHOe Bpems 1 https://resh.edu.ru/



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

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

13




11 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe Pa3/1esioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (udpp )
MpPOrpaMMblI Bcero oOpa3oBaTe/bHbIE
padoThI padoTshI
pecypcbl
1 3apoxeHue I/IupaSBI/ITI/Ie IBOJTFOI[HOHHBIX 4 https://resh.edu.ru/
HpEICTaBICHUIT B OMOJIOTHH
MHUKpO3BOITIOIHS U €€ Pe3yJbTaThl 15 1 2 https://resh.edu.ru/
Makpo3BoJtoIHs 1 €€ pe3yabTaThl 7 1 https://resh.edu.ru/
4 ITpoucxoxIeHNE U Pa3BUTHE KU3HU Ha 16 1 15 https://resh.edu.ru/
3emie
5 [TpoucxoxkaeHne YeT0BEKa — AaHTPOIIOTCHE3 11 1 1 https://resh.edu.ru/
DKOJIOTHSI — HayKa O B3aWMOOTHOIICHHUSIX
6 OpPraHM3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 4 1 0.5 https://resh.edu.ru/
C OKpY’Karolllen cpeaou
7 Opranu3msl 1 cpesia 00uTaHus 10 1.5 https://resh.edu.ru/
8 DKOJIOTHS BUIOB M TIOYJISIUIA 10 0.5 https://resh.edu.ru/
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 https://resh.edu.ru/
CHCTEMBI
10 buocdepa — rmodanpHas sKocucTeMa 1 https://resh.edu.ru/
11 YenoBek 1 OKpyKaromas cpeza https://resh.edu.ru/
12 PesepBHOE Bpemst https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7.5
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