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YrBepxneno npukazom ot 31.08.2023 Nel73-o.1.

PABOYAA ITPOTPAMMA
YuebHoro npeamera «brosorus»
115 ooyuarommxcst 10-11 kmaccoB

(yriyOJieHHBIH YPOBEHB)



INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma 1m0 OHOJIOTMM HAa YpPOBEHb CpPEAHETO OOIIEero oOpa3oBaHUs s
obyuaronuxcst 10-11-x kmaccoB MbOY «Monounenckas COIL» pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

o @epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanun B Poccuiickoit
denepauuny;

e mpukaza MwunHOOpHayku oT 17.05.2012 Ne 413 «O06 yrBepxaeHun GdeaepaibHOro
rOCYJapCTBEHHOTO 00pPa30BaTEeNbHOIO CTaHAapTa CpeaHero obmero oOpa3oBaHUs» (C
W3MEHEHUSMH, BHECEHHBIMHU NpHKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

e mpuka3za MunmnpocBenieHuss ot 18.05.2023 Ne 371 «OO6 yrBepxkIeHUU QenepaibHOI
00pa3oBaTeNnbHON MPOrpaMMbI CpEIHEro 001Iero 00pa3oBaHUsY;

e mpukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «O06 yrBepxknenuu Ilopsiaka
OpraHM3allii ¥ OCYIIECTBIIEHUS O0pa30BaTEIbHONW MEATEIBHOCTH [0 OCHOBHBIM
001eo0pa3oBaTeNIbHBIM MPOrpaMMaM — 00pa30BaTENbHBIM TPOTPaMMaM HaudaIbHOTO
00111ero, OCHOBHOT'O OOIIIETO M CPEIHEro 00IIero 00pa3oBaHUs;

o Konnenuuu npenogaBanus yueOHoro npeamera «buonorusy;

o KoHIenuuu 3K010ruueckoro o0pa3oBaHus B cucTeMe o01ero oopa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-IIHIEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHHU3alisaIM
BOCIIUTAHUS U OOYYEHUS, OTJBIXa U O370POBJICHUS IETEH M MOJIOJICKNY», YTBEPIKICHHBIX
MOCTAHOBJICHUEM IJIaBHOTO caHUTapHoro Bpayda ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennuyeckue HOpPMAaTHBBl M TpeOOBaHUSA K OOECHEUYEHHUIO
O0e3onmacHOCTH M (WiM) OE3BPEIHOCTH I 4YesioBeKa (aKTOPOB CpeIbl OOUTAHUSY,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IUIaHa CpegHero oOmero oOpa3oBaHUS, YTBEPKIEHHOro Mpukazom MBOY
«Monounenckass COIl» ot 31.08.2023 Ne 173-0.1. «OO0 yTBEpX ICHUU OCHOBHOM
00pa3zoBaTeNbHON IPOrpaMMBbl CpeHETO 00IIero 00pa3oBaHUmY;

e (enepanbHOI paboyeit mporpaMmbl o yaeoHoMy npeamety «buosorus» 6a30Boro ypoBHs.
PaGouass mporpamma OpHEHTHpPOBaHA Ha IENEBbIE MPHOPHUTETHI, CHOPMYIUPOBAHHBIE B

denepanbHOl paboueld mMporpaMMe BOCHHUTaHUST U B paboueil mporpamme BocnuTanuss MBOY
«Monounenckas COLI».

buonorus yriybnenHoro ypoBHs wu3ydenuss (10-11 kmaccel) sBiS€TCS OIHUM U3
KOMIIOHEHTOB npeaMeTHoit  obnactu  «EcrecTBeHHO-HayuHble  mpeaMeThl».  CoriacHo
nosoxkeHussM @I'OC COO npoduiibHbIe yueOHbIE TPEIMETHI, U3ydaeMble Ha YIi1yOJI€HHOMYpPOBHE,
ABJISIIOTCS crocoOoM auddepeHnmranuy o0ydeHrus Ha ypOBHE CpeIHEero oO0IierooOpa3oBaHUsS U
NpU3BaHbl 00ECIEUUTh NMPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEJHUMOOILINM, CPEIHUM
npoecCHOHANBFHBIM M BBICHIMM O0pa3oBaHHEeM. B TO ke Bpems KaAbli U33THUX yueOHBIX

MpPEeIMETOB  JIOJDKEH OBITh OpPUEHTUPOBAH Ha MPUOPUTETHOE pEIIeHHE
00pa3oBaTeNbHbIX, BOCHUTATENBHBIX W PA3BHBAIONIMX 33/1a4, CBS3aHHBIX C MpoQopUeHTAIHEH
oOydaromuxcsi ¥ CTUMYJIMPOBAaHUMEM HHTEpeca K KOHKPETHOM o00JacTH HAay4YHOTO 3HAaHUA,
CBSI3aHHOTO C OMOJIOTHEH, MEIULIMHON, SKOJIOTHEH, ICUXOJIOTHEH, CIIOPTOM MJIM BOSHHBIM JIEJIOM.
buonorus Ha ypoBHe cpenHero ooOiiero o0pa3oBaHUsI 3aBeplIaeT OHOJIOrHueckoe oOpazoBaHUE
B ILIKOJIE M1 OPUEHTHPOBAH HA PAaCIIMPEHUE U YIIIyOJIeHHe 3HaHUH 00yJaroIuXxcst 0KUBOM MpUpoe,
OCHOBaX MOJICKYJSIPHON U KJIETOYHOW OWMOIOTHH, SMOPHOJIOTUHM U OHUOJIOTHH
pa3BUTHSL, TEHETUKH, CENICKIIUN, OMOTEXHOIOT UM, YBOJIOIMOHHOTO YYEHHS U SKOJIOTHH.

N3ydenue yueOHoro npeamera «buosnorus» Ha yriyObJeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY 00YYaIOLIMXCS K MOCIEAYIOIEMY OTYYeHUI0 Onosiornyeckoro oopasosanus B BY3ax
Y OpraHu3aIHsaX CpeAHEro NpogeccuoHanbHOro oopazoBanusi. OCHOBY €ro CoAepKaHHsI COCTABIISET
cucreMa OMOJIOTHUECKUX 3HAHUH, MOTyYEHHBIX IPU U3YYEHUH 00YUYaIOIIUMUC COOTBETCTBYIOLINX
CHUCTEMaTUYECKUX pa3/esioB OMOJIOTMH Ha YPOBHE OCHOBHOTro oOmiero oOpazoBanus, B 10-11
KJIaccax 3TH 3HAHUS MOMYYaroT pa3BUTHE. Tak, pacIupeHbl U yrITyOJIeHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHUsX, >KMBOTHBIX, rpubax, OakTepusiX, OpraHU3Me YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSIX
KHU3HHU, JONOJHHUTEIBHO BKIIIOYCHBI OMOJOTHYECKUE CBEACHHMS MPHUKIAAHOTO U TOHUCKOBOTO
XapakTepa, KOTOpbIE MOXHO HCIOJb30BaTh KakK OpPHUEHTUPBI MJIs MOCIEAYIoLEero BbliOOpa



npodeccuu. Bo3MokHAa Takke WHTErpanusi OHOJOTHYECKHX 3HAHUW C COOTBETCTBYIOLIUMH
3HAHUSAMHU, TOJNYYEHHBIMH OOYYalOIIMMHUCA TPU H3yuyeHUU (U3HKH, XUMUH, reorpapuu u
MaTEMaTHKH.

CtpykTypa mporpammbl 1Mo OHMOJIOTUU OTpPa)KaeT CUCTEMHO-YPOBHEBBIN U 3BOJIIOIIMOHHBIN
noaxoabl K u3ydeHHro Ouosoruu. CoOriliacHO WM, HM3Y4aloTCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIE [l )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, SBOJIIOIUN OPTaHUYECKOTr0 MUpaHa
3emiie, cOXpaHEeHHUs1 OMOJIOTHUYECKOT0 pa3Ho00pasus muaneTsl. Tak, B 10 kitacce M3y4aroTcs OCHOBBI
MOJICKYJISIPHOM W KIJIETOYHOM OWONOruu, 3MOpPUONOTHM U OHOJOTHMM DPAa3BUTHUS, T'€HETUKH U
CeNIeKIMHU, OMOTEXHOJIOTUN ¥ CHHTETHYECKONH OMOJIOTHH, aKTYaJIM3UPYIOTCS 3HAHUS 00YJaroIuXcs
o 00TaHMKe, 300JI0TUH, aHATOMUH, (u3noIoruu yenoseka. B 11 kiiacce n3y4aroTcs 3BOJIIOLUOHHOE
y4eHHe, OCHOBBI DKOJIOTHH U ydeHue 0 onocdepe.

buonorus npusBan obecrneyuTh OCBOCHHE OOYYAIOIIMMUCS OMOJOTHYECKUX TEOpUl H
3aKOHOB, WJI€H, IPUHIMIIOB U TPABWJI, JISKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTHUHBl MHpa, 3HAHUH O CTPOEHHHM, MHOT0OOpa3uMM U OCOOCHHOCTSIX KJIIETKH, OpraHu3Ma,
MOMYJISIIIAK, OWOIIEH03a, 3KOCHUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTMH, MPUKIAJHBIX acleKTax Ouojorudeckux 3HaHwid. [[ns pa3Butus u
MoJJIepKaHusl WHTepeca oO0ydalomuxcs K OWOJOTMU HapsAy CO 3HAYUTEIbHBIM O00BEMOM
TEOPETUUECKOr0 MaTepuasa B COACPKaHUHU MPOTpaMMbl IO OMOJIOTUU TPETYCMOTPEHO 3HAKOMCTBO
C UCTOPHUEH CTAaHOBICHUS U PA3BUTHS TOW UM UHOU 00JIaCTH OMOJIOTHH, BKJIAIOM OT€UECTBEHHBIX
1 3apYOCIKHBIX YUCHBIX B PEIICHUE BAKHEUITUX OMOIOTUYECKUX U SKOJIOTHUSCKUX TPOOIIeM.

Lenp u3zydenus ydebHoro npeamera «buonorus» Ha yriyOJIEeHHOM ypOBHE — OBJaJICHUE
00yJarIUMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKITMOHATHLHOW OPTaHU3AINH KUBBIX CUCTEM Pa3HOTO
paHra M TpUOOpEeTEeHHWE YMEHHUI HCIONb30BaTh ATH 3HAHHUS B (OPMUPOBAHUU HHTEpeca K
onpeaenéHHoN 001acT MPOoPECCHOHATBHON IeATeIFHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WITH KBRIOOPY
yueOHOT0 3aBeICHUS ISl TPOIOJKEHHS OMOIOTUYECKOT0 00pa3oBaHusl.

JlocTikeHne ey u3ydeHus: yueOHoro npenmera «buomorus» Ha yriryOJeHHOM ypOBHE
o0ecreynBaeTcs pelIeHueM CIeyIoIuX 3a/1a4:

- OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBl OHOJOTMUECKUX 3HAaHUW: OO0 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, KOHIEMIHIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBHIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO  ©CTECTBEHHO-HAyYHYI0 KAapTHHY MHpa; O CTPOCHUH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTMYECKUX CHCTEeM (KJIETKa, OPTaHW3M, MOMYISALUs, BUI,
O6uoreornieHo3, Ouocdepa); O BBIJAIOIMIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIECIOBAHUAX B
OMOJIOTHH;

- O3HaKOMJICHHE OOy4Jalommxcsi C METOAaMH TIO3HAHUS  KHUBOH  NPHPOJIBL:
HCCIIEIOBATELCKUMU METOAaMH OMOJIOTHUYECKUX HAayK (MOJEKYISIPHOM U KIETOYHOW OMOIOTHH,
OMOPHUOJIOTUN U OWOJIOTUH PA3BUTHS, TEHETHKH M CEJICKIIUU, OMOTEXHOJIOTUN U CHHTETUYCCKOU
OMONIOTUHM, TAJCOHTOJOTHH, OKOJIOTHUH); METOJaMHU  CAMOCTOATEIBHOTO  IPOBEICHUS
OMOJOTMYECKUX HCClIeIoOBaHUil B sabopaTopun W B mpupoie (HaOmrofeHHe, H3MEpEeHHe,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

- OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSMH: CAMOCTOSITEIbHO HAaXO/WUTh, aHAJTH3UPOBATh U
UCIIOJIb30BaTh OMOIOTUYECKYI0 WH(POPMAIINIO; TIOJTH30BATHCS OMOIOTHYECKOM TEPMHUHOIOTHEN H
CUMBOJIMKOM; YCTaHABIIMBATh CBS3b MEXKITYy Pa3BUTHEM OHOJIOTHH U COITUATBHO-3KOHOMUYECKIUMHI
Y DKOJIOTUYECKUMHU MTPOOIeMaMH YeI0BEYECTBA; OIIEHUBATH MTOCIIECTBHUS CBOEH NESTEIBHOCTH T10
OTHOWICHUIO K OKPYXAMMEH NPUPOAHON cpene, COOCTBEHHOMY 3JIOPOBBIO U 3JIOPOBBIO
OKPYXKAIOIIMX JIOJei; OOOCHOBBIBATH M COONIOAATH MEPhl MPOQPIIAKTHKU WHGEKIIHOHHBIX
3a00eBaHUM, TpaBWIa TOBEJACHUS B MPUPOJAE W obecredeHuss 0e30macHOCTH COOCTBEHHOM
JKU3ZHEJEATEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa,
XapaKTepU30BaTh COBPEMEHHBIC HAYIHBIC OTKPBITHS B 00JIACTH OWOJIOTHU;

- pa3BUTHE Y 00YYAIOIINXCSl HHTEIIEKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEH B IIpoIecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH W COBPEMEHHBIMH HCCJICIOBAHUSMH B OWOJIOTHH,
pelaeMbIMH €10 TIPOoOJieMaMu, METOJOJIOTHEH OMOJOTHYECKOr0 WCCIICOBAHUS, TPOBEICHHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pelleHuss OWOJIOTMYeCKUX 3a/1ady, MOJEIHpPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOILIECCOB;

- BOCIIUTaHUE Y O0yUYaloIUXCsl IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE B LIEJIOM H K



OTIICTbHBIM €€ O0OBeKTaM U SBJICHHUSAM; (OPMUPOBAHUE DIKOJIOTUYCCKOW, TEHETUYECKOM
rPaMOTHOCTH, OOIIEH KyJabTyphl MOBEACHUS B MPUPOJIE; MHTETPALUU €CTECTBEHHOHAYYHBIX
3HAHUM;

- npuodpereHue o0y4armuMucs KOMIIETEHTHOCTH B palMOHATILHOM
MPHUPOIOTIONB30BAaHUU (COOIOICHHE MTPABUII TIOBEICHUS B IPUPOJIC, OXPAHBI BUIOB, SKOCUCTEM,
ouoctepsl), COXpaHEHUHM COOCTBEHHOTO 3[0POBbS U 3JIOPOBbS OKPYXAIOMIMX JIHOJCH
(cobmoieHust Mep npouIaKTUKH 3a00JIeBaHUH, obecrnieueHue 0e30MmacHOCTH
YKU3ZHEJEATEIIbHOCTH B UYPE3BbIYaHBIX CUTYalUAX MPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa) Ha
OCHOBE UCIOJIb30BaHUS OMOJIOIMUECKUX 3HAHUN U YMEHUN B ITIOBCEIHEBHOM JKU3HH;

- CO3J]aHHe YCIIOBUH JJii OCO3HAHHOTO BBIOOpa OOYYAIOLIUMUCS HMHAWBUYaIbHOM
00pa3oBaTeNbHONW  TPAaEKTOPUH, CIHOCOOCTBYIOLICH MOCIENyIOImEMy MNpoheCCHOHATLHOMY
CaMOONPEIEIICHUIO, B COOTBETCTBUU C HWHAMBUAYAJIbHBIMH HHTEpEeCaMd U MOTPEOHOCTSIMU
peruoHa.

Oo6111ee YyuCII0 YacoB, PEKOMEHJOBAHHBIX JUIS U3yUeHUsl OMOJIOrUH Ha YIi1yOJI€HHOM YPOBHE,
— 204 4gaca: B 10 xmacce — 102 yaca (3 yaca B Hegemo), B 11 kimacce — 102 gaca (3 yaca BHeneno).

Jliist peasii3aniuu nporpaMMBbl UCTIONB3YIOTCSA YYeOHUKH, JOIYIICHHBIC K UCTIOIb30BAHUIO ITPU
peanu3alnuy UMEIOIINX TOCYAapCTBEHHYIO aKKpEeIUTaIMI0 00pa30BaTebHBIX MPOTpaMM HayallbHOTO
0011ero, OCHOBHOTO 00IIIEro, CpelHero oomero 00pa3oBaHus OpraHU3aIUsIMU, OCYIIECTBISIIOIIMMHU
00pa3oBaTeNbHYIO IEATebHOCTD, TprKa3oM MunmnpocsemieHus oT 21.09.2022 No 858:

e buomnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyouoB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akironepnoe oduiecto «M3narenscto "[Ipocsemenue'»;

e buomnorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., PyouoB A.M. u apyrue /Ilox pex.
[Taceunuka B.B., AkironepHoe obuiectBo «M3narenscto "[Ipocsemienue»;

DneKTpoHHBbIE 00pa30BaTeNbHbIE PECYPCHI, AOMYIIEHHbIE K UCIIOIB30BaHUIO MPU peaTn3aluu
00pa3oBaTeNbHBIMA  OpPraHU3aAlMSIMH,  HUMCIOIIMMH  TOCYJApPCTBEHHYIO  aKKpPEIUTAIHIO,
o0pa3oBaTeNbHBIX MPOTPAaMM HAyYaJdbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CPEAHEro OOIIEeTo
obpazoBanus npukazoM MunmnpocsenieHus ot 02.08.2022 Ne 653:

e DJeKTpOHHBIA oOpa3oBarenbHBI pecypc «Jlomamnune 3amanus. Cpeanee oOiiee
oOpazoBanue. buonorus», 10—11 kiace, AO «M3narensctBo "l[IpocBemienue »;

o Tpenaxep «Ob6nako 3HaHui». buonorus. 10 knacc, OO0 «DPuzukon Jlady;

o Tpenaxep «Ob6nako 3HaHu». buonorus. 11 xmacc, OO0 «Puzukon Jlady;



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue nporpamMmmbl, BbIIEJIEHHOE KYPCU8OM, HE BXOAUT B IIPOBEPKY rOCYAApCTBEHHOU
utoroBoi arrectaruu (I'NMA).

Tema 1. BuoJsiorus kKak Hayka

CoBpemenHast Ouoyiorusi — KOMILJIEKCHasi Hayka. KpaTkas uCTOpHUsS pa3BUTHsSI OMOJIOTHH.
buonornueckne Haykd M H3ydaemMble MMM TpoOiembl. DyHIaMEeHTaNbHbIC, NPUKIAJHBIE M
MOMCKOBBIC HAYYHbIE UCCIICOBAHUS B OMOJIOTHH.

3HavyeHne 6nonoruu B GopMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI MUpA.
[Ipodeccun, cBazaHHble ¢ Ouosorveld. 3HaueHUE OHOJOTUM B TMPAKTUYECKOW AEATEIbHOCTH
YeJI0BEKA: MEJMUIIMHE, CEJIbCKOM XO03SIMCTBE, IPOMBIIIIIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apsei, I'.
Mennens, B. W. Bepnanckuii, U. I1. [TaBnos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl U cxembl: «CBS3b OMOJOTHHM C IPYrUMH Haykamuy», «CucreMa OHONIOrHMYecKuxX
HayK».

Tema 2. ’KuBble cuCTeMbI H HX H3yYeHUE

JKuBble cuctembl Kak mpeaMeT u3ydeHus Ooumosoruu. CBOWCTBA JKUMBBIX CHCTEM: €IMHCTBO
XUMHUYECKOI'0 COCTaBa, JUCKPETHOCTb U LIEIOCTHOCTD, CI0KHOCTb U YIOPSA0YEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAaMOOpPraHU3alsl, CAMOBOCIIPOU3BEICHUE, PA3/IpaKUMOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE.

VYpoBHM oOpraHu3alM  KUBBIX CHCTEM: MOJIEKYJAPHBIM, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIN, TOMYJISITUOHHO-BUIOBOH, SKOCHCTEMHBIH (OMOTEOIICHOTUIECKHI ), OMOC(EPHBIIA.
ITporeccel, mpoucxoasiye B xKUBbIX cucTeMax. OCHOBHBIE IPU3HAKU KUBOro. JKH3Hb Kak (opma
cylecTBoBaHMs Marepuu. Hayku, u3yuaroriye *uBble CUCTEMbI HA Pa3HBIX YPOBHSAX OpPraHU3alUH.

N3yuenune xMBBIX cucTeM. Meronbl Ouonorndeckoil Hayku. HaGmioneHue, usmepeHwue,
AKCIIEPUMEHT, CUCTEMAaTH3alMs, MeTaaHanu3. [TIoHsITHE 0 3aBUCUMON ¥ HE3aBUCUMOMN MTEPEMEHHOI.
ITnanupoBanue skcnepumenTta. IlocranoBka n nposepka runore3. Hynesas runoresa. Ilonsatue
BbIOOpDKH U €€ nocToBepHOCTh. Pa3bpoc B Ouonornyeckux AaHHbIX. OlleHKa JOCTOBEPHOCTH
MIOJIyYEHHBIX pe3ynbTaToB. lIpuumHBI MCKaXEHMsT pe3yapTaToB JKcrnepuMeHTa. [lonsThe
CTaTHUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuipl u cxeMbl: «OCHOBHBbIE TNPU3HAKK JKU3HW», «buoNOrnueckue CucTemsly,

«CBoiiCTBa KMBOM MaTepun», «YPOBHH OpraHU3allUU KUBOW Npupoas», «CTpoeHHEe KUBOTHOM
KIETKN», « TKaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEYECKOT0 OpraHu3May, «buoreoreHos»,
«buocdepar, «MeToabl U3yUeHHUs )KUBOH IPUPOIBI».

O6opynoBanue: 1abopaTopHOE 00OPYAOBAaHHE ISl TTPOBEACHUS HAOIIOACHUMN, U3MEPECHH,
IKCIIEPUMEHTOB.

IIpakTHyeckass padora «/Icnonp30BaHME PA3JIMYHBIX METOJOB IPU HM3YyYEHUH >KUBBIX
CUCTEM.

Tema 3. BuoJiorus KjaeTku

Knerka — cTpykTypHO-(DYHKIIMOHAJIbHAS €IWHUIA XKUBOTO. VMCTOpHS OTKpBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE NOJIOKEHUS COBPEMEHHON KIIETOYHOU TEOPUHU.

MeToapl MONEKYNSIPHOM U KIETOYHOM OHMOJOTHMU: MHKPOCKOMNMS, Xpomarorpadus,
aneKkTpodope3, METOA  MEUYeHBIX aToMoB, JU(depeHIraIbHoe  LHEeHTpUYrHpOBaHue,
KYJIbTUBUPOBaHUE KJIETOK. M3yueHue ¢huxcuposanmvix Kiemok. DIEKTPOHHAs MHKPOCKOIUS.
Kongokanvnaa mukpockonus. Bumanvhoe (npudicuznennoe) uzyuenue Kiemox.

JdemoHcTpaumnu

IToptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.



Tabmuubl u cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIA MHKpOcKom», «McTopus
Pa3BUTHUSA METOJI0B MUKPOCKOIIHH.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MMKpPOIPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX U
OakTepUaIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydeHne MeETOJOB KIETOYHOM Ouonoruu (Xpomatorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [11IP)».

Tema 4. Xumudeckasi OpraHu3anus KIeTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MHUKpO- U YIbTPAMHUKPO3JIEMEHThl. Bosa u e€ poib
KaK  PacTBOPUTENS, peareHTa, y4acTU€ B CTPYKTYPUPOBAHUU KIIETKH, TEILUIOPETYJIALMH.
MunepasnbHbie BellecTBa KJIETKH, UX OMoJoruveckas poiyib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.
Opranuyeckue BellecTBa KIETKU. buonornueckue nonumepsl. besnku. AMUHOKHCIOTHBIN COCTaB
oenkoB. CTpykTypbl OenkoBoii Mojekynbl. IlepBuunas cTpykTypa Oenka, MENTHIHAs CBS3b.
Bropuunas, TpeTnuHas, yeTBepTHUHAS CTPYKTYphI. JleHarypanus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornyeckue GpyHkuuu 6emkoB. /Ipuonsi.

VYrneBoasl. MoHOcaxapu/pl, AUcaxapu/ibl, OJUrocaxapuabl U nojaucaxapuabl. O0muii miaxn
CTpOeHHS U (PU3UKO-XMMHUYECKHUE CBOMCTBA YIiaeBOA0B. buonornyeckue QyHKIUU yTIeBOIOB.

JInnner. 'uapodusHO-THIPOGOOHBIE CBONCTBA. Knaccugukanus JIUIIUIOB.
Tpurnmuuepuasl, Gochonunuasl, BOCKU, crepousl. buomornyeckue GyHkiuu aunuaoB. OOmue
CBOIiCTBa OHMOJIOTMYECKUX MeMOpaH — TEKy4decTh, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. IHK n PHK. Crpoenue HykiemHOBBIX KHCIOT. HykieoTunsl.
[Mpunmun komruiementapuoctu. IlpaBmio Yapradpda. Crpykrypa JAHK — nBoitHas crnmpais.
Mectonaxoxaenue u ouonornyeckue ¢pynkun JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moJiekyie AT®. buonoruyeckue
byukun  AT®. BoccraHoBieHHbIE TMEPEHOCUYMKH, WX (QYHKUMH B KIeTKe. Jlpyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanue  JHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouonorus: OMOXMMHYECKHE U OMO(PU3NUYECKHE HCCIEIOBAHUS COCTaBa W
NPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Moodenupogsanue cmpykmypol u  @QyHKYul
Ouomonexyn u ux Komniekcos. Komnvromepmwiti Ou3atin u op2aHudeckuii cunmes 6UOMONEKY U UX
HenpupooOHbLX AHAN0208.

JdemMoHcTpanuu

[Hoprpetsr: JI. Tlonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOW IPHUPOAE»,

«Pacnipenenenue XuMUYECKUX JIEMEHTOB B KUBOM MPUPOAEH.

Tabmuubr u cxemsl: «llepuoanyeckas TaOnMuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOJbI», «BemiecTBa B cocTaBe opraHu3mMoB», «CTpoeHHE MOJEKYJbl OelKay,
«CTpyKTYypbl O€nKOBOH MOJNEKyIb», «CTpoeHHE MOJEKYyd YIieBoaoB», «CTpoeHHe MOJEeKYI
TunuaoBy, «HykienHoBbie KUCIOTBDY, «CTpoeHne MoJieKysibl ATD».

Ob6opynoBaHue: XUMUYECKas IOCy1a U 000pyAOBaHHE.

JlabopaTtopuasi padora «OOHapyxeHHe OETKOB C TOMOIIBI0 KAa4eCTBEHHBIX
peaxkuuii».

JlaGoparopuas padora «l/ccienoBaHue HYKJIEMHOBBIX KHUCIOT, BBIICJICHHBIX M3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u pyHKUMH KJIETKH

Tumbl KIeTok: 3ykapuoThyeckas M mIpokapuoTuyeckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTHueckoi kietku. Kinerounas crenka 6akrepuii u apxeil. OcoGeHHOCTH
CTpPOCHHUsI TeTepOoTPOGHON 1 aBTOTPOPHOMU MPOKAPUOTUUECKUX KIETOK. MECTO 1 POoJIb TPOKAPHOT B
OMOIIeHO3aX.

Ctpoenne u (pyHKIIMOHMPOBAHHUE DyKAapHOTHUECKOW KieTkH. I[lmasmarmdueckass memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKodl MemOpaHbl. TpaHCIOPT  BEMIECTB  4Yepes
MJIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHbIN (muddys3usa, obneruéHnas nuddys3us), aKTUBHBIN



(mepBUYHBIA M BTOPUYHBIA aKTUBHBIM TpaHcmopt). I[lomymponumaemocts meMOpanbl. PaGora
HaTPUH-KAJTMEBOTO HAacOCa. DHJIOIMTO3: MUHOIMTO3, (GaronuTo3. DK301uTo3. KieTouHnas cTeHka.
CrpykTypa 1 GyHKIHHU KIETOUYHOW CTEHKH PacTeHH, TpHOOB.

[uromnazma. I[luto3ome. I{utockener. JIBukeHwe uuTOIIa3Mbl. OpraHoubl KJIETKH.
OnHoMeMOpaHHbBIE OpraHOMIBI KIIeTKH: dHAoruiazmMaruueckas ceth (DIIC), ammapar [onbmkw,
JU30COMBI, UX CTpoeHHe W (QYHKUMU. B3auMocBA3b OAHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CrpoeHne TpaHyJIspHOTO peTHKyiayMa. Mexanusm nanpaeéienus oeikoe 6 JIIIC. Cunres
pactBopuMbIXx  OenkoB.  CHHTe3  KIETOYHbIX  MeMOpaH. ['maakuil  (arpanyisipHBbIi)
sHJIOIIa3MaTHYeCKui peTukynyM. CekperopHas (yHkius ammapara [ombmxu. Moodugurayus
benxoe 6 annapame I onvoxcu. Copmuposka benxos 6 annapame 1 onv0scu. TpaHCIOPT BEIIECTBB
KJIeTke. Bakyoisn pactutenbHbIX KieToK. Kierounstit cok. Typrop.

ITosmyaBTOHOMHBIE OpPraHOWIbl KJIETKH: MHUTOXOHJPUH, IUIACTUIBL. [Ipoucxoocoenue
mumoxonopuii u niacmud. Cumoduocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMHM MHUTOXOHApPMM W 1ulacTuA. llepBUYHbBIE, BTOPHUYHBIE U CIIOKHBIE IUIACTH]IbI
(OTOCUHTE3UPYIOMIMX DYKAPUOT. XIIOPOILIACThI, XPOMOILIACTHI, JICMKOTUIACTHI BBICIIUX PACTCHUH.

HememOpannble opranouas! kieTkd CTtpoeHue M (QyHKIMM HEMEMOpaHHBIX OpPraHOUIOB
kinetku. Pubocombl.  Ilpomedxcymounvie  ¢hunamenmsi. MUKpOdUIAMEHTBL. AKmuHosbie
Mukpogpunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHbIX KIEemOK.
Muxkpotpy6ouku. Knerounstit ientp. CTpoeHue u JABUKEHHE KIT'YTUKOB M PECHUYEK.

MuxkpoTpyboukn  mutoruiasmel.  Llentpuons.  Berku,  accoyuuposamHvle
MUuKpogunamenmamu u mukpompybouxkamu. Momophvle 6enxu.

Snpo. Obonouka sapa, XpOMAaTHH, KapUOIUIa3Ma, SAPBIIIKK, UX CTPOCHUE M (YHKIWH.
SAnepublil GesnkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacloyIOKEHUE XPOMOCOM B MHTEp(a3HOM
aape. Jyxpomamun u 2emepoxpomamun. belKu XpomMaTHMHAa — TUCTOHBL. /J[unamuxa s0epHot
06010uKU 8 Mumo3se. HoepHulii mpancnopm.

Knerounsie BintoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3yKapuoT (pacTUTEIbHOM,
KUBOTHOMU, TpUOHOM).

JdemMoHcTpanuu

IToptpetsl: K.C. MepexxkoBckuii, JI. Mapryinc.

Tabmuie! u cxembl: «CTpoeHHE SYKapHOTUUECKON KIIeTKN», «CTpoeHne )KMBOTHOM KIETK,
«CTpoeHHE pacTUTEIbHOW KIETKM», «CTpoeHME MUTOXOHIpuM», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENIapaThl PACTUTEIbHBIX, J)KUBOTHBIX KJIETOK,
MUKpoOTpenaparbl 0aKTepHabHbIX KJIETOK.

JlabopaTopnasi padora «/13yueHue cTpoeHHs KJIETOK pa3Iu4HbIX OPraHU3MOBY.
IIpakTnueckas padora «3yueHne cBONCTB KIETOYHON MEMOpaHbI».

JlabopaTopnas padora «/ccnenoBanue 1uia3mMonn3a U ACIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax».

IIpakTnyeckas padora «/3yueHue IBUKEHMS LMUTOIUIA3Mbl B PACTUTEIBHBIX

KJIETKax».

Tema 6. O0MeH BelecTB U NpeBpallieHle SJHEPIUU B KJeTKe

AcCUMWISILIMS U TUCCUMWIISIIMS — JBE€ CTOPOHBI MeTabonu3ma. Turbl oOMeHa BeEllecTB:
aBTOTPOGHBIN U TeTepoTpodHbI. YdacTHe Kucioposa B 0OOMEHHBIX Mpoleccax. JHEPreTuIeckoe
oOecrnieueHre kieTku: npeppaiieHne AT® B oOMeHHbIX npoueccax. depMeHTaTUBHBIN XapakTep
peakuuii KJIeToyHoro Merabonusma. depMeHThl, UX CTPOEHHE, CBOMCTBA U MEXAaHU3M JEHCTBUS.
Kodepmentsl. OTiinuns (GepMeHTOB OT HEOPraHMUYECKHUX KaTaJu3aTopoB. benku-akTUBaTOpbl U
OETKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IMyHbIX (PAKTOPOB.

[lepBHYHBIl CHMHTE3 OPraHUYECKHX BeEIIECTB B KieTke. DOTOCHHTE3. AHOKCUZeHHbIU U
oxcuzennvlli  pomocunmes 'y obakmepui. Ceemocobupaiowue nueMeHmsvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xioporuiactoB B mpouecce porocunre3a. CBeToBass U TEMHOBas
dazpl. Domoovixanue, C3-, C4- u CAM-munvr pomocurnmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nuuHbIX (akTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUYeHHe (POTOCHHTE3A.

XemocuHTte3. Paznoobpasue opraHu3MOB-XEMOCHHTETUKOB: HUTpUDULIUpYIOmKeOaKkTepu,
KeJIe300aKTePHH, CEpOOAKTEPUH, BOJIOPOIHBIC OaKTepuH. 3HAYCHUE XEMOCHHTE3A.



AmnaspoOHble opraHu3Mbl. Buabl OpokeHus. IIpoaykTbl OpoKeHHs M UX HCIIOJIIB30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI OHMOTEXHOJOTHH W BO30YAHUTENH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTamnbl SHEpreTudyeckoro oodmeHa. [loaroToBUTENbHBIA 3Tall.

['muKonn3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonoruueckoe okuciaeHue, WIM KJIETOUHOE JAbIxaHue. Pojab MUTOXOHIpHIl B mpoleccax
Oouonornyeckoro okucienus. Llukmuueckue peaknuu. OxucnutenbsHoe (HochopuIupoBaHHeE.
Ouepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOTO TyTH OOMEHa BEUIECTB TIepel  aHa’pOOHBIM.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsi: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DotocuHTe3», «IHEpreTudeckuii oOMen», «buocuHTE3 OeKkay,

«Ctpoenue hepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000PYAOBaHUE JUIsl MPUTOTOBIICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGopaTopHas pabora «/I3yueHue KaTaauTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTopnasi  pabora «l3ydueHne (EpPMEHTATUBHOTO pACHICIUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KIETKAX).

JlabopaTopnasi pa6ora «CpaBHEHHE ITPOLIECCOB (OTOCHHTE3a U XEMOCHHTE3a.
JlaGopaTopnasi padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JbIXaAHUS.

Tema 7. HacaiencTBenHasi uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu marpuynoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peammsanus HacieacTBeHHOW uHGpopManuu. ['eHEeTHYeCKWil KOJI, €ro CBOWCTBA.
Tpanckpunius — Matpuunblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNINK: KOMILIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
kn1emxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbel. Yuactue TpancnopTHeix PHK B OuocunTeze Oenka. VYcioBus
ouocunTe3a 6enka. Koguposanue aMuHOKUCIOT. Poib pubocom B OmocunTese Oenka.

Cogpemennvie npedcmagnenus o cmpoenuu 2enos. Opranuzanus reHomMa y IpoKapHoT U
9yKapuoT. Perynsius akTHBHOCTH T€HOB y mpokapuoT. ['unoresa onepona (®. XKaxo0, K. Mano).
MonexynapHvle mexanusmvl dKcnpeccuu 2enos y aykapuom. Ponv xpomamumna 6 peecynayuu
pabomul 2enos. Perynsains 0OMEHHBIX MPOIECCOB B KileTke. KneTouHslii romeocTas.

Bupycel — HekneTounbsie (GOpMBI KU3HU U 00IUraTHBIE Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros. Kusnennwvii yuxn JIHK-codepoicawux
supycos, PHK-cooepoicawux supycos, baxmepuoghacos. Obpamuas mpaHckpunyus, pesepmasda,
unmezpasa.

Bupycuble 3a001eBanus yenoBeka, ;kuBOTHbIX, pacteHuii. CIIN, COVID-19, conmansabien
MEAUIIMHCKHIE MPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz 6orvuux maccugos («bigdata») cmpykmypnuix
buonocuueckux oannvix. Hanomexnonoeuu 6 buonocuu u meouyune. [lpoepammupyemvle ghynkyuu
benxos. Cnocodvl 0ocmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Koo, JI. . UBanoBCKUIA.

Tabmumer u  cxembl: «buocuHTes Oenka», «leHeTmdeckwii koa», «Bupyce»,

«baxTtepuodarm».
IIpakTuueckas padora «Co3aaHue MOJEIH BUPYCay.

Tema 8. ’Ku3HeHHBbIN HHKJ KJIETKH

Knerounsnii nwuki, ero mepuoasl u perymsuus. WHTepdasza u muto3. OcoOeHHOCTH
mpoIrieccoB, npoTekaronux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHUECKUI
(MOCTMUTOTUYECKUI), CUHTETHUUECKUH W TIOCTCUHTETHUECKUH (TIPEMUTOTHYECKUN) TIEPUOJBI
uHTEep(da3bl.



Martpuunelii  cunres JHK —  pemumkanms. Ilpunnuner  pernmukanuu — JIHK:
KOMIUJIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBIA  CHHTE3, AHTUIIAPALIEIBHOCTh.  MexaHu3M
permnkanuu JIHK. Xpomocomsl. CTpoenue xpomocoM. TeroMmepsl u TeioMepasa. XpoMOCOMHBIN
HAa0Op KIETKU — KapHOTHUIl. [IUIUIOMAHBIN W TariouJHbld HaOOphl XpomocoM. ['oMonoruyHbie
XpoMOcOMBI. I1010BBIE XPOMOCOMBI.

[enenue knetkn — Muto3. Ctaguy MUTO3a U MPOUCXOJALIME B HUX IPOLIECCHI. THUIIBI MUTO3a.
Kapurokunes u nutokuHes. bruonornueckoe 3Ha4eHUE MUTO3A.

Perymsimus MutoTHueckoro nukia kiaeTku. [IporpaMmMupyemas kjaeTodHasi rHOeb — arnomnTos.

Knerounoe sapo, XpoMOCOMBI, GyHKIIMOHATIbHAS T€HOMHKA. Mexanuzmuvl npoaughepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemok. «L{ugpposas knemka» — buoungopmamuveckue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu
Tabnuubl 1 cxembl: «KU3HEHHBIH LUK KIETKW», «MuTo3», «CTpOoCHHE XPOMOCOM),
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpompenaparbl: «MHTO3 B KJIETKax KOpellKa
JTyKay.

JlaGopaTopHas padora «/3ydeHrne XxpoMocoM Ha TOTOBBIX MUKPOITperaparaxy.

JlabopaTopnass pa6ora «HalOmroneHue mMuTO3a B KJIETKaX KOHYHMKA KOpeliKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. CTpoenue u pyHKUUH OPraHU3MOB

buonornueckoe  pazHooOpazue  opranu3mMoB.  OJHOKIETOYHBIC,  KOJOHHAILHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHS U >KU3HENEATEIbHOCTH OJHOKIETOYHBIX OpPraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOYHbIE TPUObI, OAHOKIETOYHBIE BOJOPOCHH, Apyrue npotuctsl. KosonuanpHbie
OpraHU3MBI.

B3anMocBs3p yacTel MHOTOKJIETOYHOIO OpraHusMa. TKaHu, OpraHbl U CUCTEMbI OPTraHOB.

OpraausM Kak eanHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 00pa3oBaTeabHasi, IOKPOBHAs, TPOBOIIAS,
OCHOBHas, MexaHndeckas. OcOOEHHOCTH CTpOeHusl, QYHKIMN U pacloNoKeHUs! TKaHel B opraHax
pacTeHuM.

TKaHU )KUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: dIIUTENINAIbHAs, COCIUHUTENbHAS,
MbllIeyHast, HepBHas. OcoOEHHOCTH CTpOoeHUs, (PYHKUMH U pacHoJIOKEHUs TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble U TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OpraHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Onopa tena oprann3mMoB. Kapkac pactenuil. CkeneTsl 0JHOKIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyHbIll 1 BHyTpeHHMH ckeneT. CTPOCHHE U TUIIBI COEIUHEHHS KOCTEH.

JIBi>keHue  OpraHu3MoB. [[BIDKEHHME  OJIHOKJIETOYHBIX  OpPraHW3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHUYHOE. J[BU)KEHNE MHOTOKJIETOUHBIX PACTEHUI: TPOIU3MBI U HACTUH. J[BH>KEHNE
MHOTOKJIETOUYHBIX KUBOTHBIX U YeJIOBEKa: MbllliedHas cucreMa. Peduiekc. CKeaeTHBIEMBIIIBI U UX
pabora.

IIntanne opranm3moB. IloriomeHue BOJBI, YTIIEKHCIOrO Tra3a M MHUHEPAIbHBIX BELIECTB
pacteHusAMH. [luraHue KUBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKJIETOYHOE MHUIIEBapEHUE.
[TuTanne MO3BOHOYHBIX >KUBOTHBIX. OTHEnbl MHUILEBAPUTENBLHOTO TpakTa. [luiieBapuTenbHbIE
xkenessl. [IuimeBapuTenbHas cuctemMa 4enoBeka.

Heixanue opranu3zMoB. Jlpixanue pacteHuil. [[pixanue >kuBOTHBIX. Juddy3us razo yepes
NOBEpXHOCTh KJeTKH. KokHoe npixaHue. J[pixarenbHas moBepxHOCTh. JKaGepHoe W JE€royHoe
JbIXaHue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHHE
CTpOEHHMS JIETKMX IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa uelnoBeka. MexaHusm
BEHTWISILIMM JIETKUX Y ITHUIl U MIIEKOTIUTAIONMX. Perynauus npixanus. J[pixaTenbHbie 00bEMBI.

TpaHcnopT BEIIECTB Y OPraHUu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIOPT BEILIECTB
y )kuBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX KUBOTHBIX
u yenoBeka. CepJie, KpOBEHOCHBIE COCybl M KpoBb. Kpyru kpoBooOpatieHus. DBOIIOIHMOHHBIE



YCIIOKHEHUSI CTPOCHHsI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX JKMBOTHBIX. Pabora cepauma u eé
perynsuus.

Boinenenne y opraHu3smoB. BeineneHue 'y pacreHuMd. BblneneHue 'y  KUBOTHBIX.
Coxparurenbhble Bakyosu. Opransl BeineiaeHus. unpTpanus, cekpenus 1 00paTHOE BCachbIBaHUE
KaK MEXaHU3Mbl pabOThl OpraHoB BbiaeineHUs. CBs3b MOJOCTH Tela C KPOBEHOCHOM U
BBIJICIUTENILHOM CHUCTEMaMHU. BpleneHue y IO3BOHOYHBIX JKMBOTHBIX M uesjoBeka. Iloukwm.
Crpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHUE MOUH y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOUHBIX Opranu3MoB. Criopbl OakTepuii U LUCTHI
npocTeimux. 3aluTa Yy MHOIOKJIEeTOuHbIX pacrteHuid. Kyrukyma. CpeacrBa naccUBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3amuTa y MHOIOKJIETOUHBIX )KMBOTHBIX. [[OKpOBBI M1 MX IPOM3BOAHBIE. 3alllUTa OPraHU3MaoT
Oosezneit. IMMyHHas cuctema 4enoBeka. KieTouHblil 1 ryMOpaibHBIM HMMYHUTET. BpoknEHHBIM
U IPUOOPETEHHBIN cnenrdruyecknii UMMYHHUTET. TeopHs KIIOHAJIBHO- CEJIEKTUBHOTO HMMYHUTETA
(IT. DOpmux, ®. M. bepuer, C. Tonerama). BocmnamuTenpHbie OTBETHI OpraHu3MoB. Poib
BPOKAEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a001€BaHUM.

PazgpaxxuMocTte M peryiasiuus y OpraHu3MoB. Pa3gpaxumMocTe y  OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMocTe M peryisnus y pacTeHui. PocToBble BemiecTBa M UX
3HAYEHHE.

Hepsnas cucrema u pediaexTopHas peryasinus y )KUBOTHbIX. HepBHas cucteMa u e€ oTaebl.
OBOJIIOLMOHHOE YCIIO)KHEHUE CTPOSHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/I€/bI TOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduekropras ayra. besycnoBHbie U ycI0oBHBIE peIeKChI.

I'yMopasibHast peryisinuss M DHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4YeloBeka. JKeresbl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBI. JleiicTBue ropMOHOB. B3auMocCBs3p HEpBHOM U
SHJIOKPUHHOU cucTeM. [ mrmoTanaMo-runodu3apHas CuCTeMa.

JdeMoHcTpamun

[Toptper: N. 11. [TaBnos.

Tabmuuel 1 cxembl: «OAHOKJIETOUHBIE BOAOPOCIN», «MHOIOKIETOUHBIE BOIOPOCINY,
«baktepuny, «I[IpocTteitmmey, «Opranbl IBETKOBBIX pacTeHUI», «CUCTEMbI OPTaHOB MTO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkaHM pacTeHui»,

«KopueBbie cucrembl», «CtpoeHue credns», «CTpoeHHe JUCTOBOW IIACTHUHKUY, «TkaHu
KUBOTHBIX», «CKkener uenoBeka», «llumeBapurenpHas cuctema», «KpoBeHOCHass cucremar,
«/IpixatenmpHass cucremMa», «HepBHas cucrema», «Koxka», «Mplmedynas cucTeMay,
«BpinenurenpHas cucreMay», « JHIOKpUHHAs cucteMa», «CTpoeHne MbleDy, «MMMyHHTET?,
«KumeynononoctHele», «Cxema MHUTaHUS pacTeHUD», «KpOBEHOCHBIE CHCTEMBI MMO3BOHOYHBIX
KUBOTHBIX», «CTpoenue ruape», «CTpoeHue maHapun», «BHyTpeHHeEe CTpOEHHE AO0XKAEBOIO
yepssi», «HepBHasg cucrema poiO», «HepBHas cucrema msarymku», «HepBHas cuctema
npecMbIkaromuxcs», «HepBHass cucrema nruny», «HepBHas cuctema MIIEKONUTAIOLIUX),
«HepBHas cucrtema uenoBekay, «Peduexcy.

Ob6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpPOMNpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOTpenaparbl TKaHEeW, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMHM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
HK3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHUIl pa3HbIX OTJENOB, BIAKHBIE MPENapaThl
KUBOTHBIX, CKEJIEThl [MO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJIOBeKa,
00opy0BaHuE Ul AEMOHCTPALMHU TOYBEHHOI'O U BO3YIIHOIO MUTAHUS PACTEHHUH, pacIlerieHus
KpaxMmaia U OeKOB MoJ JeUCTBHEM (PEepMEHTOB, 000PYIOBaHUE NIJISI IEMOHCTPAIIMU OIBITOB IO
U3MEPEHUI0 JKU3HEHHOM €EMKOCTH JIETKMX, MEXAaHU3Ma JIbIXaTEeNbHbIX JBW)KEHUH, MOJEIU
TOJIOBHOT'O MO3Ta Pa3jINYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «V3ydeHne TKaHEHd pacTEHU».

JlaGoparopHas padora «M3yyeHne  TKaHEeW  >KUBOTHBIX».

JlabopaTopHasi padora «/3yyeHre OpraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PazmHoxeHHMe U pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) M MOJI0OBoe. Buabl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISIIMS, (pparMeHTals, KIOHHPOBAHHUE.



ITonoBoe pasmuHoxeHnue. IlonoBsle kneTku, uinu ramMeTsl. Meiio3. Ctaauu meiiosa. IloBenenue
XpoMocoM B Meito3e. KpoccuHrosep. bruosornueckuii CMbICI Mel03a | MOJ0BOTo Mponecca. Meio3
Y €ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaposieBoe pazsutue. ['amerorenes y ;kuBoTHBIX. [lonoBbie sxene3bl. OOpazoBaHuEH
pa3BUTHE NOJOBBIX KiIeTOK. CriepMarorenes u oorete3. CTpOEHHE MOJIOBBIX KIETOK.

OmnogoTBopeHre W 3MOPHOHAIBHOE PA3BUTHE >KUBOTHBIX. CHOCOOBI OIIOJOTBOPEHHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUsl — HayKa O Pa3BUTUU
opranusMoB. Mopghoecenes — 00Ha uz anasnvix npodem ambpuonocuu. Konyenyus mopgozenos u
mooenu mopghozenesa. Cranguu >MOproOreHe3a KMBOTHBIX (Ha MpuMepe JSIrymku). Jpooienue.
Tunbl npobnenus. /Jemepmunupoganuoe u HedepmMuHuposannoe opobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOIMUTAIONMINX. 3apOJbIIICBbIC JIUCTKU (TacTPYJISIIHS).
3aknajKka OpPraHoB W TKAaHEW U3 3apOABIIIEBBIX JHUCTKOB. B3auMmHoe BIusHHME dYacTeil
pa3BUBAIOIIETOCs 3apo/Iblia (AMOPHUOHATIbHAS MHTYKIHS ). 3aKIaIKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3yJIbTaT UepapXUUYECKUX B3aUMOJICHCTBUI reHoB. BiusHue Ha SMOpHOHAIIBHOE pa3BUTHE
pa3INyYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3zsurtue xxuBoTHbIX. [locTaMOpuoHanpHeIi nepuo. Ilpsmoe u HenpsMoe pa3BUTHE.
PasButne c meramopdo3om y 0Oecrio3BOHOYHBIX MU TMO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HAQUYEHHUE MPSAMOIO0 M HENPSMOI0 Pa3BUTHS, MX pacHpocTpaHEHUWE B mpupoje. Tumbl pocra
KUBOTHBIX. DAKTOPHI PETYyISLUU POCTA KMBOTHBIX U yesoBeka. CTaguu MocTaMOPHOHAIBHOIO
pa3BUTHUS Yy KMBOTHBIX M 4YesioBeka. [lepmonbl oHTOrenesa yenoseka. CTapeHHe M CMEPTh Kak
OMOJIOTrNYECKHE MTPOLIECCHI.

Pa3zmuo)xeHue u pa3Butue pacreHuid. ['amerodut u cnopoput. Meiio3 B ’KU3HECHHOM ITUKIIS
pacrenuii. O6pa3oBaHue crop B mpoiiecce Merio3a. ['amerorenes y pacteHuit. OmiogoTBopeHue u
pa3BUTHE pPACTUTENBHBIX OPraHU3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Yy LBETKOBBIX PACTEHHM.
O6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBl PETYJISIUN OHTOTE€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemMoHcTpanuu

IToptpetsr: C. I'. Hapamun, X. lneman.

Tabmuupl u cxemsbl: «BeretaTuBHOE pa3MHOKEHUE», «TUIBI OECIOJIOr0 Pa3MHOKEHUS,
«Pa3mHOX€eHNE XJIAMUJIOMOHAbDY, «Pa3MHOXEeHHE »JBIIIeHbD», «Pa3MHOXEHHE THAPBI»,
«Meiio3, «Xpomocombl», «[amerorenes», «CTpoeHHE SUIEKICTKA € CIIEPMATO30UIa,
«OCHOBHBIE cTafi OHTOreHe3ay, «IIpsiMoe u HenpsAMoe pa3BuTUEY, «Pa3BUTHE MAICKOT0 KyKa»,
«Pa3Butne capaHum», «Pa3zBurHe JATymIKHM»,  «/IBOWHOE OIUIOJOTBOPEHHE Y ILIBETKOBBIX
pacteHui», «CTpOeHHE CEeMsH OJHOJOJIbHBIX W JBYAOJBHBIX PACTEHHI», «KU3HEHHBIA LMK
MOPCKOM KamyCThl», «JKU3HEHHBIN UK MXay, «KU3HEHHBIN UK NATOPOTHUKAY, «KW3HEHHBIN
LUKJI COCHBI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaTsl SUIEKIETOK M CIIepMaTO30U0B,
Mozeinb «L{UK pa3BUTHS JISTYIIKI.

JlaGoparopnass paGora «l3ydyeHue CTpOEHHS] TOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsSBIEHME TPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH M M3MEHYNBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U pa3BUTHS FeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pu3a,T.
Moprana. Ponb oredecTBeHHBIX Y4E€HBIX B pa3BuTuu renetukd. Padorsr H. K. Konbuosa, H. 1.
Basunosa, A. H. benosepckoro, I'. JI. Kapneuenxo, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcHOBHbBIE T€HETHYECKHUE TOHATUS U CUMBOJBL. ['OMOJIIOTMYHBIE XPOMOCOMBI, ajlielIbHbIE
TeHbl, AJIbTEPHATUBHBIC TPU3HAKU, JIOMUHAHTHBIA W PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4HucTas JHWHUA, TUOPUIbL, TeHOTUI, (QeHOTUNn. OCHOBHBIE METOJABl T'C€HETHKHU:
rHOPHIONOTHYECKUH, IUTOJIOTMYECKHUH, MOJICKYISPHO-TeHETUYECKUH.



JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnbios, H. 1. Basunos, A. H.
Benosepckuii, I'. 1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabmumpr 1 cxembl: «MeToapl TeHETHKH», «CXEMbl CKpElIMBaHU».

JlaGopaTopuas padora «/lpo3oduna kak 0OBEKT TeHETHUYECKUX HCCIECTOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

MounorubpunHoe ckpenrBanue. [lepBolii 3akoH MeHenst — 3aK0H eAnH000pa3ust THOPUIOB
nepBoro nokosjeHus. [IpaBuno nomuHupoBanusa. Bropoit 3akoH MeHaenss — 3aK0H pacllenieHus
pu3HaKoB. LluTonoruueckre OCHOBbI MOHOTHOPUIHOTO CKpELIMBaHUs. [ uore3a YucToThl raMer.

AHanusupyromee — ckpemuBaHue.  [IpomMexXyTOuHBIM ~ XapakTep  HacleJOBaHUS.
Paciuennienre npu3HaKkoB IIpU HENOJIHOM JOMHHUPOBAHUH.

JuruGpunnoe ckpenuBanue. Tpetuii 3akoH MeHaemns — 3aKOH He3aBUCUMOI'0 HaclleJJOBaHUS
npu3HaKoB. [luronornueckrne 0CHOBBI JUTMOPUIHOTO CKPELLMBAHUS.

CueruieHHOe HaclieqoBaHue npu3HakoB. Pabotel T. Moprana. CueruieHHOe HaclieJJoBaHUE
T€HOB, HAPYIICHHUE CLETUICHHUS MEXY N'eHaMH. XpOMOCOMHAasl TEOPUs HACJIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIA MEXaHU3M ONpENeNeHUs 1oJia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIii M TIeTeporaMeTHbIM MoJ. ['eHeTnyeckass CTpyKTypa IIOJIOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CLEIUIEHHBIX C TOJIOM.

I'enotun kak wnenoctHas cucreMa. [lnefioTponus — MHOXECTBEHHOE JEHCTBUE TIEHa.
MHOKECTBEHHBI ~ ajuiesin3M. B3auMonencTBue HeaUIeNbHBIX TIeHOB. KOMIUIEMEHTapHOCTb.
Onucra3z. [lonumepusi.

I'eHeTMYEeCKUMI KOHTPOJIb Pa3BUTHS PACTCHMM, JKMBOTHBIX M YEJIOBEKa, a TaKke
(bU3UONIOrHYECKUX MPOIECCOB, OBEICHUS U KOTHUTUBHBIX (QYHKUIMHA. ['eHeTHUecKre MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SWH — MApa3uT» U «XO3IUH — MHKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIE M M3MEHEHHUsS HAcCJeICTBEHHON WH(GOpMalMu B MOKOJIEHUSX
KJIETOK U OPTaHNU3MOB.

JdemoncTpanuu
IToptpetsr: I'. Menaens, T. Mopras.
Tabmuuer u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH MeHaens»,
«AHanmu3upymollee ckpemuBanue», «HemnonHoe noMuHupoBanue», «CLEMIEHHOE Hacjel0BaHUE
NPU3HAKOB Yy Npo30duiiel», «I'eHeTnka nona», «Kapuorumn yenaoBekay, «Kapuortun 1po3opuiisn»,
«Kapuotun ntune», «MHOXKECTBEHHBIN alIeIN3M», «B3auMoaencTBue reHoBY.
Ob6opynoBaHue: MoJeNb JJIs JAEMOHCTPALMU 3aKOHOB €IMHO00pa3usi TMOpUA0B MEPBOTO
MIOKOJIEHUSI M PACIICIICHUs NIPU3HAKOB, MOJENb I JAEMOHCTPAlMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMs MPU3HAKOB, MOJEIb I JEMOHCTPALMH CLEIUIEHHOIO HACJIEI0BAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3oduiiay.
IIpakTnueckass padora «/I3yueHue pe3ynbTaTOB MOHOTMOPHUIHOIO CKpEIMBAaHUS Yy
IpO30(UITBI».

IIpakTnueckass padora «lI3yueHne pe3ynbTaTOB JIUTHOPUIHOTO CKpEIIMBAHUS Yy
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

BsaumopeiictBue renoruna u cpenbl npu  (GopmupoBaHuM (QeHotuna. M3mMeHUYHBOCTh
npusHakoB. KauecTBeHHBbIE M KOJMYECTBEHHbIE  TNpPU3HAKK. Buasl  M3MEHUHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoudukaonHas W3MEHYMBOCTb. Ponb cpensl B (OpMUPOBAHUM MOAM(PHUKAIIMOHHOM
n3MeHunBoctu. Hopma peakuuu mnpusHaka. BapuanuonHslil psn ¥ BapuanuoHHas Kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWMCTBA TE€HOTUNMYECKOW HW3MEHYMBOCTU. Bubl
TeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATHUBHASL, MyTal[HOHHAS.

KoMmOuHaTtuBHasT M3MEHUYMBOCTh. MeW03 M TOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOW
U3MEHYMBOCTU. POlb KOMOMHATHBHOM M3MEHUMBOCTH B CO3/IaHUHM T€HETHUECKOTO Pa3HOOOpa3usiB
npejaesiax OJHOIo BU/A.

MyranuonHass W3MEHYMBOCTb. Buabsl MyTanui: TI'€HHbBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHIAYLMPOBAHHBIE MYyTAalMHU. SIEepHbIE W IUTOILUIaA3MaTHYECKUE MYTAILMH.



ComaTnueckue 1 NosoBble MyTauuy. [IpuurHbl BOSHUKHOBEHHS MyTallMid. MyTareHbl U UXBIIUSHNE
Ha OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO Ipolecca. 3aKOH TI'OMOJOTMYECKHX PSJAOB B
HaciencTBeHHOW — m3meHuuBoct  (H.M.  BaBunoB).  BHesnepHas  U3MEHUYMBOCTH U
HACJIEJICTBEHHOCTD.
Onueenemuka u 9NUCEHOMUKA, POIb INUSEHEMUYECKUX (HAKmMoOpo8 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pu3s, B. Noranuncen, H. 1. BaBuios.

Tabmuuer 1 cxembl: «Bugsl u3MeHUUBOCTHY, «MoIupUKAIIMOHHAS W3MEHYHUBOCTDHY,
«KomOuHaTBHAs U3MEHUYUBOCTHY, «Meio3y, «OmiogoTBopenue», « eHeTuueckue 3a00aeBaHUs
yesnoBekay, «Buabl MyTanuii.

O6opynoBaHue: >uBble U repOapHble SK3EMIULIPbl KOMHATHBIX PAacTeHH, PUCYHKHU
(poTorpadum) KUBOTHBIX C Pa3TUUYHBIMUA BUAAMU H3MEHYHBOCTH.

JlaGoparopHasi pabora «MccnegoBaHue 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHOM
M3MEHYUBOCTH. [IoCcTpOoeHME BaprallMOHHOTO PSAJIa U BAPUALIMOHHON KPUBOM».

IIpakTnyeckas padora «Mytauu y Apo30¢puibl (Ha TOTOBBIX MUKPOMpENapaTax)y.

Tema 14. 'eneTnka yenoBeka

Kapuotun uenoBeka. MexayHapogHass IporpamMma HCCIEAOBaHUS T€HOMa 4YeJIOBEKa.
MeToapl M3y4eHHs] T€HETHKU YeNOBEKa: I'eHEaJOTHYeCKHil, OJIM3HEIOBbIN, IMTOr€HETUYECKHl,
NOMYJISIIMOHHO-CTATUCTUUECKUH,  MOJIEKyJIsipHO-TeHeThuueckuil. CoBpeMEHHOE  OIpesesieHue
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHHUPOBAHHE, FTEHOTUIIMPOBAHKE, B TOM 4uciie ¢ nomoupto T11P-
aHanmu3a. HacnencrBennsie 3a0oeBaHus denoBeka. |'eHHbIE 1 XpOMOCOMHEIE OOJIE3HU YEIOBEKa.
bone3Hnn ¢ HacieICTBEHHOW MpPEeApacloNOKEHHOCThIO. 3HAY€HHE MEIUMLMHCKOM TI'E€HETUKH B
NPEIOTBPALICHUN W JIEUEHUM TEHETHYECKHX 3a00JieBaHUM ueroBeKa. MeauKo-reHeTHUecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETHYECKOro rpy3a». DTHUYECKUE aCHEKThI
UCCIICIOBAaHH B O0JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akToOpbl MOBBIIEHHON YyBCTBUTEIBHOCTH 4YEJIOBEKAa K (PU3MUECKOMY M
XUMHYECKOMY 3arpsI3HEHUIO OKPYXKAIOLIEH cpeipl. I 'eHeTnueckas mpeapacioaoKeHHOCTh YeJI0BEKA
K [TaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuuel n cxemel: «Kapuotun yenoBeka», «MeToabl U3y4eHUs T€HETUKU 4YEJIOBEKay,
«I'eHeTnueckue 3a001€BaHUS YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAJIN3 POJOCIOBHOW.

Tema 15. Cenekuusi OpranuzmMoB

JlomecTukanus M cenekuus. 3apoXkACHHUE CEJIEeKIUMM M JoMmecTukauuu. Yuenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJbTypHBIX pacTeHuil. Ponb cenexunu B
CO3/IaHUU COPTOB PAcTEHUH U MOpoA KUBOTHBIX. COpT, MOpoAa, MTaMM. 3aKOH FOMOJIOTHUECKUX
pAnoB B HaciencTBeHHOW u3MeHunBocTH H. M. BaBuioBa, ero 3HaueHHe IS CENEKIMOHHOMN
paboTHI.

MeTtoas! cenekioHHOM paboThl. McKyccTBEHHBIM OTOOpP: MacCOBBIM M WHIAMBUAYAJIbHBIN.
Oranbl KOMOMHAIIMOHHOM cenekiuu. McmeltaHue npousBoauTeneid mo moromMctBy. Otbop 1o
TEHOTHUITY C TIOMOIIBIO OLEHKU ()€HOTHUIIa TOTOMCTBA U OTOOP MO T€HOTHITY C MOMOIIBIO0 aHAJIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboTel. PammanvoHHBId U
XUMHUYECKHH MyTareHe3 Kak HCTOUHUK MyTallui y KyJbTYpHBIX popM opranu3mMoB. Mcnonb3oBaHue
F€HOMHOTO pEJaKTUPOBaHMUS M MeTon0B pexkomMOuHaHTHBIX [IHK s momydenus mcxomHoro
MaTepuaia Jisl CEJIEKLUN.

[Tonyuenne  monumuionaoB. BHyTpuBupoBas  rubpuauzauusa.  Ban3kopoJcTBeHHOE
CKpelBaHue, WM UHOpuAUHT. HepoicTBEHHOE CKpeluBaHue, Wi ayTOpuauHr. ['eTepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B ceiekuuu. OtmanénHas rubpunuzanus. [Ipeononenue
Oecruionus MEXBHIOBBIX THOpUAOB. J[OCTHKEHMS CENEeKIMH PACTEHUH WM JKUBOTHBIX. «3enéHas
DesonoYuUsLY.

CoxpaHeHHe U H3y4EHHME T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAacCTEHUH M HUX JUKHX

poauyeil sl co3aHusl HOBBIX COPTOB U TMOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue,



COXpaHeHue u ynpaeieHue 2eHemu4ecKUMU pecypcamu cebCKOX03AUCHEEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 8 YEAX YIYUUIeHUS CYUWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Hucie ¢ npUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUHBIX UCCIe008aHUl, NepedosbiX uoel u
NepCcnekmueHbIX MexHOI02UlL.

JdemMoHcTpanuu

[Toptpetsr: H. Y. BaBunios, 1. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /l. K. benses.

TaGnuubl 1 cxemsl: «LIeHTpBI NPOUCXOXKIEHHUSI 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHHI»,
«3aKOH T'OMOJIOTMUYECKUX pPSJ0B B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbI CENeKLun»,
«OtpanéuHas rudbpuanzanusy, «MyrareHes»

JlabopaTopnasi padora «/3ydueHue cCOPTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ JIOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3yueHue MeTo/10B CEIEKIIUU PACTCHUI Y.
IIpakTnyeckas padora «lIpuBuBKa pacteHu».

Ikekypeusi «OCHOBHBIE METONBI M JOCTHXKECHHUS CEJICKIIMU PACTeHH M >KMBOTHBIX (Ha
CEJICKLMOHHYIO CTaHILMIO, IUIEMEHHYI (epMy, COPTOMCIBITATENbHBIM y4YacTOK, B TEIUIMYHOE
XO035I1CTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOT'O LIEHTPA)».

Tema 16. BuoTexHoJ10rus M CHHTeTHYeCKasi OMOJI0T U

OOBeKThl, HCIOJb3yeMble B OHOTEXHOJOIMH, — KIETOYHbIE M TKaHEBbIE KYJIbTYpBI,
MHUKPOOPTaHU3MBI, HMX XapakTepUCTHKA. TpaaunuoHHAs OWOTEXHOJNOTHSA: XJeOomeueHue,
HOJy4eHHUE KHUCIOMOJIOYHBIX MPOJIYKTOB, BUHOJenue. MukpoOuonsoruueckuii cuures3. OObEKThI
MUKpOOHosIornyeckux TexHosaoruil. [IpousBoactso Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3laHue  TEXHOJOTMH M MHCTPYMEHTOB  IICJICHAIPABICHHOIO  M3MEHEHUS U
KOHCTPYHPOBAHUsI T€HOMOB C LEJIbIO ITOIYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKAILUX HE
BCTpEYarolecs B IpUpoJie OMOCUHTETUYECKUE ITyTH.

Kierounas nnxeHepus. MeToapl KylabTypbl KJIETOK M TKAaHEH PACTEHUHW U JKUBOTHBIX.
Kpunobanku. Comaruueckass rubpuamszanuss M coMaTHUecKuil smOpuorenes. Mcmonb3oBanue
TatiOWJI0B B CEIEKUHUHU pacTeHui. [lonyuenue MOHOKIOHANbHbIX anmumen. Mcnonvzosanue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOI0TBOPEHHUE.
PexoHcTpyKIIMS AHLIEKIIETOK M KIOHUPOBAaHUE )KUBOTHBIX. METO/1 TpaHCIIJIaHTALIMU AP KIIETOK.
Texnonocuu  0300posnenus,  KyIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHasl M TeHHas MHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYHMPOBaHHUE
pexomOunantHbiX JIHK. Cozoanue mpanceennvix opeanusmos. JIoCTHKEHUS M TEPCHEKTHUBBI
XPOMOCOMHOM U T€éHHOM MHXKEHEPUH. DKOJIOTUYECKHE U THUECKUE MPOOIeMbl TeHHOMMHKEHEPHUH.

Menununckue o6uorexnosnoruu. [locrrenomuas mudposas meauinuna. [MIP-nuarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLEHTPUYECKUI aHaIU3 MPOTEOMa YeIOBEKa Il OLIEHKU COCTOSHUS
ero 310poBbs. Vcnonbp3oBaHue cTBONOBBIX KiIeTOK. TaprerHas Tepamnus paka. 3D-O0nomHxkeHepus
JUIs pa3paboTKH (hyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTUH, CO3/1aHUSl KOMIUIEKCHBIX
TKaHEeW COYEeTaHWEM TEXHOJOTui TpPEXMEpPHOro OMONPUHTUHTA M cKaoiaauHra uisi pereHus
3a/1a4 IEPCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BaKIMH C LENbl0 OOecredeHus: KOMOMHMPOBAaHHOW 3aIlUTHI OT
Bo30ynuteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MeXaHM3MOB (yHKunoHupoBaHus PHK-
COJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YeTOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuisl n cxembl: «lcnonp30BaHWE MHKPOOPTaHM3MOB B  MPOMBIIIJICHHOM
Ipou3BOJCTBEY, «KierouHnas nuxenepus», «I'eHHas HHKEHEPUS».

JlabopaTopuas padora «/3ydeHue 00bEKTOB OMOTEXHOIOTHIY.
IIpakTnyeckas padora «llonydeHre MOJIOYHOKUCIIBIX TPOTYKTOBY.

IKekypeusi «bHOTeXHONOTUS — BaXKHEHIIas MPOU3BOJAUTENbHAS CHJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KJIACC



Tema 1. 3apo:kaeHue U pa3BUTHE IBOJTIONMOHHBIX MPeCTABJIEHUH B 0HOJIOTHHI

OpomtonmonHas teopust Y. JlapBuHa. [Ipeanocsliky BOSHUKHOBEHMS AapBUHKU3MA. JKU3Hb U
Hay4Has faearesbHoCcTh Y. JlapBuHa.

JIBroKkymiye cuisl 3BosoIM BUA0B 110 Y. /lapBuHY (BBICOKas HHTEHCUBHOCTh Pa3MHOKEHUS
OpraHU3MOB, HACJEICTBEHHAs HW3MEHUYMBOCTb, OOpb0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIH U
UCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuarernueckor Teopuu »Bomronuu (CTI). HeliTpasbHas Teopusi IBOJIIOIUH.
CoBpeMeHHas HBOJIOIUOHHAS OWONOrHs. 3HAYCHHE HBOJIOIMOHHONW TEOpUU B (POPMHPOBAHUHU
€CTECTBEHHO-HAyYHO! KAPTUHBI MUPA.

JdemMoHcTpanuu

[Toptpetnl: Apuctorens, K. Jlunnent, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxembl: «Cucrema xuBod npupoasl (o K. Jlunuerw)y», «JlecTHuna KUBBIX
cymectB (no Jlamapky)», «Mexanu3m (HopMUpOBaHUS MPUCIIOCOOJICHUH y PACTEHUH U JKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapiipyta nyremectsus Y. Jlapsunay, «Haxoaku Y. [lapBunay,
«Dopmbl 60pBOBI 3a cymecTBoBaHuEY, «Iloponsr romy6eit», «MHOro0oOpa3ne KylnbTypHBIX (OopM
Karnyctb», «llopoapl AOMamHUX >KUBOTHBIX», «(Cxema oOpa3oBaHHs HOBbIX BuAOB (mo Y.
HapBuny)», «Cxema COOTHOILIECHUS MBIXKYIIUX CHJI 3BOJIOHUNY», «OCHOBHBIE TOJIOKEHUS
CUHTETUYECKON TEOPUHU SBOITIOLUN.

Tema 2. Mukpo3BoJIIOLNs U €€ pe3yabTaThl

[lonynauuss Kak »5Je€MeHTapHas eAuHuna 3BOMOUUU. COBpEMEHHBIE METOAbl OLICHKHU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphl nomyisuuil. M3Menenue reHooHa NOMynsauuy Kak
3JIEMEHTAapHOE 3BOJIIOIIMOHHOE SBJIEHUE. 3aKOH reHernuyeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (aKTOpPbl (ABIKYIIKME CHUJIBI) SBOMIONUU. MYTallMOHHBIN Ipoliecc.
Kom0OuHatuBHas U3MeHUUBOCTD. [[pelip reHoB — ciyyaliHble HEHANpaBiIeHHbIE H3MEHEHUSI YaCTOT
aeneil B nonyssinuax. D¢pdext ocHoBatens. Ipgpexm Gymuviiounoeo eoprviuwika. CHudiceHue
2eHemu4ecKo2o pazHoobpasus: npudunsl u creocmsus. llposenenue s¢hgpexma opetigha eenos 6
oonvuwux u maneix nonyrayuax. Murpauu. M3onsumus  nmomymaumii:  reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orogoruyeckas (penpolyKTUBHAs ).

EcrecTBenHsblIi 0T00p — Hanpasisoonmil Gpakrop sBoaronuu. @OpMbl €CTECTBEHHOTO 0TOOpA:
JOBUKYUIUHM,  CTaOMIM3UpYIOIIMM,  paspeiBarommii  (au3pyntuBHbIN).  [lonoBoit  otOop.
Bo03HHUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO IOBEIECHUS KUBOTHBIX.

[Tprcnoco0NEeHHOCT OpPraHU3MOB KakK pe3ylbTaT MHKPOAIBOJIOLWU. BoO3HHMKHOBEHHE
npucnocoO1eHnit y opranu3mMoB. ApoMopo3sl U uanoanantauuu. [Ipumeps! npucrnocodneHuit y
OpraHM3MoOB:  MopdoJoruyeckue, (usnogoruyeckre, OHOXUMHUYECKHE, IOBEJECHUYECKHUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepun u crtpykrypa. BumooOGpasoBaHue Kak pe3ynbTaT MHUKPOIBOIIOIHMH.
M3onmsanust — kimoueBoil QaxkTop BuaooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajutonatpuieckoe  (reorpaduueckoe), CHUMIIATPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOEY
(monurutoniM3anus, rudpuau3ays). JmurenbHOCTh YBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHMOJIOTHYECKOTO pa3HOOOpasusl.

Ponp  »BomtonmoHHONW OMonOrMM B pa3paboOTKE HAyYHBIX METOAOB COXPaHEHHS
O6uropa3zHooOpazusi. MUKpPO3BOIIONUS M KOIBOIIOIMS IMAapa3uTOB M HX X035€B. MeXaHU3MbI
(dbopMUPOBaHUS YCTOHYHBOCTH K AaHTUOMOTUKAM U CTIOCOOBI OOPHOBI € HEM.

JdemMoHcTpauuu

IToptpetsr: C. C. UerBepukos, 3. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsuoHHas cTpyKTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBWKyiiue CHUJIBI  HBOJIOLUMY,
«IKOJOTUYECKasT HW30JSIUS TOMYJISAIuid  ceBaHCKON (openny, «['eorpaduyeckas H3OISIUSA
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoily, «l[lomynsaunoHHbIE BOJHBI YUCIEHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «®PopMbl OOpbObI 3a
CYILLECTBOBaHUEY, «MHIyCcTprallbHbII MEIaHU3M, «OKuBble HCKOIIaeMBbIE»,
«ITokpoBUTENBCTBEHHAsI OKpacka JKMBOTHBIX», «lIpemympexnaromas oxpacka KUBOTHBIXY,



«Dusnonoruveckue amanranuny, «[Iprucmoco0IeHHOCT, OPraHu3MOB U €€ OTHOCHTEIHLHOCTDY,
«Kpurepun Buma», «Bunbi-nBoitHuKn», «CTpykTypa BuUAa B mnpupone», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BugooOpa3zoBaHune TpEX BUIOB  JIAHBIIICHY,
«Qkosornyeckoe BUA00Opa3zoBaHMEe BHUAOB cHHHI, «[lonummounasl pacrenumii», «KamycTtHo-
peaeUHbIN THOPUIY.

O6opynoBanue: repOapuy pacTeHU, KOJUJICKIUU HACEKOMBIX, Yyyella NTHUI[ U 3Beper ¢
IpUMepaMu Pa3MYHbIX MPUCIIOCOOJICHUH, Yydella NMTHUIl M 3Beped pa3HbIX BUIOB, TepOapuu
pacTeHuil OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOaMHU.

JlaGopaTopHasi pa6oTa «BbIsiBIICHHE N3MEHYMBOCTH y 0COOCH OTHOTO BUIAY.
JlabopaTtopnasi pabora «lIpucmocoOiieHnsi OpPraHu3MOB H WX OTHOCHTEIIbHAS
LEJIECO00PA3HOCTHY.
JlabopaTopHas padora «CpaBHEHHE BUIO0B 110 MOP(OTOTUUECKOMY KPUTEPHIOY.

Tema 3. MakpodBoJionus 1 eé pe3yJabTaThbl

Meroasl u3ydeHus: MakposBosronuu. Ilaneonronornyeckne MeToAbl U3y4EHUs IBOJIIOLUU.
[lepexoaubie GopMbl U PUITOTEHETUYECKUE PSABI OPTaHU3MOB.

buoreorpaduyeckue MeTo bl U3ydeHust 3Boonuu. CpaBHeHHe Qopbl U GpayHbl MATEPUKOB
1 ocTpoBOB. buoreorpaduyeckue odnactu 3emin. BUAbI-9HAEMUKH U PEITUKTHI.

OMOPHOJIOTHYECKHE M CPaBHUTEIHLHO-MOP(OIOTHUECKHEe METOAbl HM3YyYEHHUS SBOJIIOIHH.
['eneTnyeckue MeEXaHWU3MBbl 3BOJIIOIMM OHTOT€HE3a U MOSBICHUS SBOJIIOLMOHHBIX HOBIIECTB.
['omMonornyHbie ¥ aHaJOTUYHBIE OpraHbl. PynmuMeHTapHbIE OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-
reHeTUYeCKre, OMOXMMHUYECKHE U MAaTEeMaTHYECKUE METO/IbI H3yUEHUS SBOIIONHH. [ OMOTOTHYHBIE
reHbl. COBpEeMEHHBIE METOAbI TOCTPOCHUS (PHIIOTEHETHYECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTALIMH U YBOJIFOLUS TEHOMOB.

O06mme  3aKOHOMEPHOCTH (npaBuia) 3BOJIIOLUH. Hpunyun cMeHbl
@yHryuil.
HeoOpaTtumocTs 3Bostonuu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLUY.
JdemoncTpanuu

[Moptpetsr: K. M. Bap, A. O. Kosanesckuii, ®. Mrosep, J. ['ekkensb.

Tabmuubl U cxembl: «DOUIOTEHETUYECKUN PSIJT JIOIAAN», «ApPXEONTEpUKCY, «3Bepo3yOble
amepb», «Crerouedanb», «PuHnoputsl», «CemeHHbIE NanopoTHUKW», «buoreorpaduueckue
30HBl 3emim», «Jlpeiid KOHTUHEHTOBY», «PenukTel», «HawanpHble cTaguu >MOPHOHAIBEHOTO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», « OMOJIOTHYHbIE U aHAJIOTUYHBIE OPTraHbl», «PyINMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBHl YEJIOBEKAa M IIMMIAH3e», «[JaBHbIe HampaBiIeHUS
IBOTIOLUMNY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOLIMI.

OO6opynoBaHue: KOJUIEKLMH, TepOapuu, MYJSDKM MCKONAeMbIX OCTAaTKOB OPIaHU3MOB,
MYJISKH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYJAUMEHTApHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIUH
HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BUTHE JKU3HU Ha 3eMiie

HayuHble rumoTe3sl MPOUCXOXKICHHUS JKM3HM Ha 3emie. AOuoreHe3 W MNaHCIEPMHUSL.
JloHayuHble MpenCTaBICHUS O 3apOXKJIEHUU JKU3HM (KpeaunoHu3M). ['mmore3a moOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U e€ onposepxkenue onbitamu ®. Peau, JI. Cnannanuanwy, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Tanbl HEOpraHudeckoi sBostonnu. [lnanerapHas (reojoruueckasi) BOJIOLMSL.
XuMuyeckasi 3BOIONHS. AOMOTEHHBII CUHTE3 OpraHMYECKUX BEUIECTB U3 HeopraHuueckux. OnpIT
C. Musnnepa u I'. FOpu. O6pa3zoBanue noaumepoB U3 MoHoMepoB. KoarepBatHas runote3aA. .
OmnapuHna, runore3a nepsuuHoro OynaboHa J[x. XonneitHa, reHerudeckas runoreza I'. Mémnepa.
Pu6ozumer (T. Yek) m rumoresa «mupa PHK» V. T'mnGepra. dopmupoBanue meMOpaH u
BO3HHUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnum u MeTonsl €€ wu3ydeHus. lVckomaembple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u €€ wmeroisl. OTHOcuTenbHAass W aOCONIOTHAasE  IFE€OXPOHOJIOTHS.
['eoxpoHOIOrMUecKas Kaja: 30Hbl, APbl, IEPUOBI, JTTOXH.

HavanpHple sTamsl OpraHudeckoi sBomronuu. IlosBieHHe M 3BOMIOLUSA NEPBBIX KIETOK.
Oomonuss Merabonu3ma. Bo3HukHOBeHHE TepBBIX dKocucTeM. CoOBpeMEHHBIE MUKPOOHBIE
OMOIUIEHKHU KaK aHaJIOor NepBbIX Ha 3emiie coobecTB. CtpoMaToiauThl. [IpokapHoThl M 3yKapHOTHI.



[TpoucxoxaeHne sSykapuoT (cUMOMOreHe3). DBOJIOLMOHHOE MPOMCXOXKIEHHUE BUPYCOB.
[IponcxoxaeHne  MHOTIOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TIpYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3TaIlbl BOJIOLUHU BbICIIUX pacTeHUi. OcHOBHBIE apoMop(]o3bl pacTeHuil. Beixon
pacteHuii Ha cymry. [losiBjeHMe CIOPOBBIX pacTEHUI U 3aBO€BaHNE UMHU cylIH. CeMEHHbIEPaCTEHHUS.
[IponcxoxkaeHne IBETKOBBIX PACTEHUM.

OcCHOBHBIE JTalbl 3BOJIOLUUHU JKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — IMOSIBJICHUE COBPEMEHHBIX THIIOB. IlepBbie XOpaoOBbBIC
KUBOTHBIE. JKH3Hb B BOJIE. DBOJIONHS MMO3BOHOYHBIX. [IponcxoxaeHne ampuOuii U penTHIU.
[Tpoucxoxaenue miekonuTarommx W ntul. llpuHnoun kimoueBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMU Y TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTune xu3HU Ha 3eMJiie 10 paM U MepUuoJiaM: apXeu, MpoTepo30M, Maaeo30i, ME3030M,
KaifHo30H. O01Ias XapakTepUCTUKa KIMMaTa U reoJOrnyeckux npoueccon. [losBnenune u pacuser
XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBHMS M BIMSHHE Ha Ta3oBbli cOCTaB
aTMochepsl.

MaccoBble BBIMUpPAHUS — SKOJOTMYECKHE KpHU3UCHI Ipouuioro. [IpuumHbel M cienctBus
MaccoBbIX BbIMHpaHui. COBpPEMEHHBIN HSKOJIOIMYECKUN KpusHc, ero ocobeHHocTH. [Ipobiema
coxpaHeHus OuopazHooOpasus Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. [IpuHnunel kinaccupukanuy OpraHU3MOB.
OcCHOBHBIE CUCTEMAaTUYECKUE IPYIIIbI OPIraHU3MOB.

JdeMoHcTpamun

[Moptpersr: ®@. Peaun, JI. Cnamnanmanwu, JI. [lactep, . . Meunukos, A. U. Onapun, JIx.
Xonpgeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombiTa @. Pemn», «Cxema ombita JI. Tlactepa mo u3ydeHUro
caMo3apoJieHus xu3Hu», «Cxema onbita C. Mumiepa, I'. FOpu», «OTanel HeopraHu4eckoi
’BOJIIOLIMNY, «l'eoXpoHoornueckas mkaia», «HauanbHble 3Tanbl OpraHUYECKON 3BOJIOLUN»,
«CxeMa 00pazoBaHus SyKapuOT MyTEM cuMOuoreHe3ay, «Cucrema XKuBoil mpupoas», «CTpoeHue
BUpyca», «ApoMopdosbl pacteHuit»y, «Punmodurb», «OIHOKIETOYHBIE BOJIOPOCIN,
«MHoroxkneTounble Bopopocnn», «Mxuy», «llanopotHukuy», «['0J0CEMEHHBIE pacTEHUI,
«Oprasbl IIBETKOBBIX pacTeHUW», «Cxema pa3BUTUS KUBOTHOIO MHUDPaA», «ApOMOPPO3bI
JKUBOTHBIX», «lIpocrelimme», «Kumeunononoctusie», «llnockue depBu», «HUieHUCTOHOTHEY,
«Pv10BIY», «3emHOBONHBIEY», «[Ipecmbikatomuecs», «lItunpy, «Mnexonutatommuey», «Pa3purue
JKU3HA B apXeuckou spe», «Pa3BuTHe XKU3HU B IPOTEPO3OMCKON 3pe», «Pa3BuTue XuU3HU B
NaJIC030MCKOM 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOU
spe», «CoBpeMEHHas CUCTEMa OPTraHUYECKOTO0 MUPAY.

OGopynoBanue: repOapun pacTEHUN Pa3IMYHBIX OTIENIOB, KOJIJIEKIIMN HACEKOMBIX,BIaKHbBIC
npenaparbl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIIMU WUITIOKOKHX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, Uydesa NTHUI] U 3BEpPEl, KOJIEKIIUU OKaMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMBbIX, MYJISKU
OpPraHUYECKUX OCTAaTKOB OPTraHU3MOB.

Bupryaabnasa snaGoparopHasi padora «MopaenmupoBanue onsiToB Muniepa—tOpu 1o
M3YYECHUIO a0MOTEHHOTO CHHTE3a OPTraHUYECKUX COSIMHEHUH B TIEpBUYHOM aTMochepey.

JlaGoparopHass padora «/3ydeHHMEe W ONHCAHUE HCKOMAEMbIX OCTATKOB JIPEBHHX
OpPTaHU3MOBY.

IIpakTnyeckas padora «/3yueHue ocoOEHHOCTEN CTPOEHUS PACTEHUN pPa3HBIX
otnenoBy. [IpakTuyeckasi padora «M3yueHne ocoOEHHOCTEW CTPOEHHUS MO3BOHOYHBIX
*UBOTHBIX». Tema S. IIpoucxokaeHue ye10BeKa — AaHTPOINOIeHe3
Pazgensl v 3agaun anTponosaorud. MeToabl aHTPOIOJIOTHH.

CraHOBJIEHUE NIPEACTABICHUI O MPOUCXOXKACHUU 4YelloBeKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUHU.

CxoncTBO YyenoBeka ¢ )KUBOTHbIMU. CHcTeMaTHYeCKOe MOJI0KeHHe uernoBeka. CBUIETeNbCTBA
CXOJICTBA 4YEJIIOBEKA C JKMUBOTHBIMH: CPaBHUTEIBHO-MOPQPOIOTUYECKUE, SMOPHOIOTHYECKHE,
¢buznonoro-o6MoxuMHUYecKre, nopeaeHueckre. OTanurs yenoBeka oT )KUBOTHBIX. [IpsmoxoxaeHme
U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3zBuUTHE rolOBHOIO MO3ra M BTOPOM CUTHAJIBHOMN
CHUCTEMBI.



JBmwxymre cuiibl ((pakTopbl) aHTPOIIOTeHe3a: OHoornyeckue, coruanbabie. COOTHOIIEHUE
OMOJIOTMYECKUX U COIMATIbHBIX (PAaKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHBIE CTagUH aHTpoNOreHe3a. Panuue yenoBekooOpasHble 00e3bsIHbI (IPOKOHCYIIBI) U
paHHUE TOHIMJbl — OOIIME NPEAKH YEI0BEKOOOpPa3HbIX 00€3bsH U JIIOJCH. ABCTPAJONUTEKH —
JBYHOTHE MpEIKH JIroAck. YenoBek ymenbld, MepBble HM3TOTOBICHUS OpYyAUM Tpyaa. HemoBek
MIPSIMOXO/ISAIITUH 1 IEPBBIN BBIXO1 JIt0IeH 3a npeesbl Appuku. UenoBek rei1enp0eprekuii — o0mmia
IIPEIOK HEAH/IEPTAIBLCKOIO YEJIOBEKA U YEIOBEKAa pa3yMHOro. YenoBeKk HEaHJepTaIbCKUHKAK BH]L
JIOJEH XOJOJHOrO KimMmaTa. YeloBeK pa3yMHBIH COBPEMEHHOIO THUIIA, JCHMCOBCKHM YEJIOBEK,
OCBOCHME KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrnka u najaeoreHOMHKa.

OBOJIIOLIMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBIH OTOOpP B MONYISLMAX YellOBEKa.
MyTanuoHHbI| npoliecc u nonumopdusm. [lomynsiuonnsie BOJIHBI, Apeiid reHOB, MUTpAIHs U
«3¢ ekt ocHOBATEIIS» B MOMYJIALUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pacwl. llonarue o pace. boisblme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (3KBATOpUAIbHAS ), MOHIOJIONIHAS (a3UaTCKO-aMepuKaHcKas). Bpems u mytu
paccesieHusl 4ejloBeKa Mo IuiaHere. EnquHCTBO uenoBeueckux pac. HayuHas HeCOCTOSTEIbHOCTH
pacusma. [Iprcrnoco6aeHHOCTh YenoBeKa K Pa3HbIM YCIOBHUSM OKpY Karolien
cpenpl. BnusHue reorpaduueckoil cpensl u aperia TeHOB Ha MOPQOIOTHIO W (PU3HOIOTHIO
4eJI0BEKA.

MexaucuuruinHapaple  MeToasl B (GU3M4ecKkoil  (OMOJOrMueckoil)  aHTPONOJIOTHUU.
OBOJIIOLMOHHAS aHTPOIOJIOTUS U AJIEOAHTPOIOJIOT Ul YEJIOBEUECKUX NOMYIIsIUid. buoconuanbHbie
UCCIIeI0BaHMsI IPUPObI yesloBeka. MccnenoBanne K03BoIOLMN OMOIOTMUECKOT0 M COLMAIBHOTO B
YeJI0OBEKE.

JdeMoHcTpamun

[Toptpersr: Y. Japsun, JI. Jluku, A. . Porunckunii, M. M. I'epacumos.

Tabmuuel u  cxembl: «Meroabl aHTponosioruu», «['OJOBHOW MO3r  uesoBeKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKENeT dYelnoBeKa M CKeleT IUMIaH3e», «PynuMeHTbl u
aTaBU3MBD, «/IBmxymume cuiabl  aHTPOIIOTEHE3a», «OBOJIIOLMOHHOE JPEBO  YEJIOBEKAY,
«ABcTpanonutek», «HemnoBek ymenblii», «HenoBek MpsaMOXoIauil», «JleHUCOBCKUIT YenoBEK»
«Heanpepransiup», «KpoManboHub», «IIpenku demoBeka», «ITambl IBONIOLMUM YEIOBEKA»,
«PacsI yenmoBekay.

OO6opynoBaHue: MYJISDKM OKaMEHEJIOCTEeH, MpeAMEeTOB MaTepHaibHOM KyJbTYphl MPEIKOB
yesoBeka, pernpoaykuuu (pororpadun) kKapTuH ¢ MUPOIOTHUECKUMHU U OMOICHCKUMH CIOKETaMH
NPOMCXOXKACHUS YelloBeKka, (ororpaduu HaXOJOK MCKOMAeMbIX OCTaTKOB YEJIOBEKa, CKEJeT
YyelloBeKa, MOJIeb uYeperna 4eloBeKa M Yeperna MIMMIIaH3€, MOJENb KHCTH 4YeJOBeKa M KUCTH
HIMMITaH3€, MOJEIIN TOPCA MIPEIKOB YEJIOBEKA.

JlabopaTopnasi pabora «l3yueHne ocoOeHHOCTEH CTpPOEHHUs CKeJeTa 4YellOBeKa,

CBSI3aHHBIX C IPSIMOXOKICHUEM.
IIpakTnueckas padora «3yueHne H5KOJIOTMUECKUX alalTalllil YeIOBEKay.
Tema 6. IkoJ10rus — HaAyKa 0 B3aUMOOTHOILIIEHUSIX OPIraHU3MOB M HA/I0PraHu3MeHHbIX
CHCTEM C OKpPYKawluei cpenoi

3apoxieHue u pa3BuTHe sKoJorun B Tpyaax A. 'ymbomnbara, K. @. Pynse, H. A. CeBepriona,
3. I'ekxens, A. Tencnu, B. H. Cykauépa. Paznens! u 3an1aun s5ko0ruu. CBsi3b S3KOJIOTHH C APYTUMHU
HayKaMH.

Metoapl skonoruu. [loneBbie HaOMOAEHMS. DKCHEPUMEHTHI B SKOJOTHM: NMPUPOAHBIE
nabopaTtopHble. MoJenupoBaHUue B SKOJIOTUH. MOHHUTOPUHT OKpYXarolled cpeibl: JOKaJIbHbIH,
PETHOHANILHBIN U TTI00aTbHBIH.

3HauEHUE HKOJIOTMUECKUX 3HAHUMN JIJIS YENTOBEKA. DKOJIOTHYECKOE MUPOBO33PEHUE KAKOCHOBA
CBsI3€M yenoBeyecTBa ¢ MpUpoaoi. POpMUPOBAHUE HKOJOTHYECKON KYIbTYPbl U 3KOJIOTHYECKOMN
IPaMOTHOCTH HaceJEHUs.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunel 1 cxembl: «Pasmensl skomorum», «MeToabl 3KoIorumy», «CxemMa MOHUTOPHHTA
OKPYKaIOIIEeH CpebD».



JlabopaTopHas padorta «/3yyeHue MeTo10B 3KOJIOTMYECKUX UCCIIEOBAHUI.
Tema 7. Opranu3mbl U cpea 00UTAHUA

Dkonorudeckue (pakTopsl M 3aKOHOMEPHOCTH HX JericTBus. Kinaccudukaims 3K0I0rHIecKix
dakTopoB: abumoTHyeckue, OMOTHYECKHE, aHTpomnoreHHnle. OOIIME 3aKOHOMEPHOCTH IEHCTBUS
skosornueckux (akrtopos. [IpaBuno muaumyma (K. [npenrens, FO.JInbux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (akropel. CBeT Kak dKonorndeckuii pakrop. JlelicTBUE pa3sHBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHu3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CurHaibHas pojib cBera. doronepuoausm.

Temnepatypa kak o3kojorudeckuii ¢akrtop. [eiicTBue Temmeparypbl Ha OpPraHU3MBL
[ToMKuIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxxnocts kak skonorumyeckuit Qaxrtop. [IpucnocobneHus pacTeHHil K HOIIEPKAHUIO
BostHOTO Oananca. Knaccudukanus pacrenuii no oTHomeHuo K Boje. Ilpucnoco0nenus ;kuBOTHBIX
K U3MEHEHHUIO BOAHOIO PEKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyILHAs, IIOYBEHHas, IJIyOMHHas
MOJIMOYBEHHAsA, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOuTaHus
opranu3MoB. [IprcrnocobaeHns OpraHu3MOB K JKU3HU B PA3HBIX CPEIax.

buonoruueckue putmel. Buenrnue u BHyTpeHHuEe pUTMbl. CyTOYHBIC U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUN KU3HU.

XKuznennsie ¢Gopmbl opranuzmoB. [lonstue o xu3HeHHOH (opme. JKXusHeHHbIe (HOpMEI
pacTeHUii: JAepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHHE TPaBbl, OJHOJIETHUE TpPAaBHI.
KuzneHnsie pOPMBI KHUBOTHBIX: THAPOOHUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHUS
1 00pasa KU3HHU.

buotnueckue paxkTopsl. Buabl OMOTHUECKUX B3aUMOAEUCTBUN: KOHKYPEHLIUS, XUIIIHUYECTBO,
cum6u03 u ero Gopmsl. [Tapazutusm, koonepanus, MyTyaan3M, KOMMEHCAIH3M (KBapTUPAHTCTBO,
HaxJieOHn4UecTBO). Herpoduueckne B3ammoeicTBus (Tonmudeckue, dopudeckue, hadpuueckue).
3HayeHne OMOTHUYECKUX B3aMMOJEHCTBHM JUIsl CYIIECTBOBAHUS OPraHU3MOB B cpelie OOMTaHUS.
[TpyHIMIT KOHKYPEHTHOTO MUCKJIIOUEHUS.

JdemoncTpanuu

Tabmuupl U cxeMbl: «DKonorudeckue (akTopb», «CBETOBOM CHEKTP», «IKOJOTUUECKHE
TPYNIBI )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TeIIOKpOBHBIE )KMBOTHBIE», «XOJIOJHOKPOBHBIE
KUBOTHbIE», «DU3MOJOTHYECKUE ANANTalUU XKUBOTHBIX», «Cpeapl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue puTMbl», «Ku3HeHHbIE GOPMBI pacTeHU», « Ku3HeHHbIe (POPMBI KUBOTHBIXY,
«KocucTeMa MIMPOKOJIUCTBEHHOTO Jiecay, «KocucTeMa XBOHHOro necay, «llenmu nuranusy,
«XuiaudectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumomos», «KoMmMeHcanusm».

OOGopynoBaHue: TepOapuu pacTeHUW U HKUBOTHBIX, TPUCIIOCOOJIEHHBIX K BIIHSHHUIO
pPa3IMYHBIX ~ DKOJOTMYECKMX  (paKTOpOB, TrepOapuu  CBETOJIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHHUH, CBETOIIOOMBBIEC, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuM U KOJUICKIIUH TEIUIONOOUBBIX, 3UMOCTORKHX, MOPO30YCTONYMBBIX PACTECHHIA,
yyyesna MNTULl U 3Beped, repOapuu pacTeHHi, OTHOcAlMXcd K Turpoduram, kKcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIUN KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, Trepbapum M KOJUIEKIMM PAcTeHUH M IKUBOTHBIX, OOJAJaoOlUX dYepTaMu
IpUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSIM YCIIOBUM KU3HM, TepOapuy U KOJUIEKIIUU pacTeHUN
Y JKMBOTHBIX Pa3IMYHbIX )KMU3HEHHBIX (DOPM, KOJJIEKIMHU KUBOTHBIX, YYaCTBYIOIIMX B PAa3IMYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHasi pabora «BpIsiBIeHHe TPUCTOCOOTICHUI OPraHM3MOB K BIIUSTHHIO
CBETa.
JlabopaTtopnasi pabora «BrpIsiBIeHHEe TMPUCTIOCOOSICHU OpPraHU3MOB K  BIIHSHHIO
TEMIIEPATYPBI».
JlabGopaTopHasi pa6ora «AHAaTOMHUYECKHE OCOOEHHOCTH pACTEHUW W3 pPa3HBIX MECT
0oOUTaHUSD.
Tema 8. Dkos10rusi BUAOB U MOMYJISIIUI

DKOJIOTUYECKHE XapaKTepUCTUKH mnomyisiuu. [lomymsmus kak OuoJiorHYecKas cucrema.

Pons HeomHOpomHOCTH cpefbl, (PU3NUECKHMX OapbepoB W OCOOCHHOCTEH OWOJOTHM BHUIOB B



(GbOpMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJsAIuii. OCHOBHBIE MOKA3aTeIH TMOMYJISIIUN:
YHUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAs U TOJIOBasi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIIPOCTA,
CMEPTHOCTb, MUTpPAIHSI.

Okomnoruyeckas CTpykrypa mnomynsauuud. OleHKa YHCIEHHOCTH Nomynsuud. JuHamuka
MONYJSINMUA U €€ perynsuus. buotnyeckuil noreHuuain nonyaanuu. MoaenupoBaHue NTUHAMUKA
nomynsiiuv. KpuBble pocta uymcieHHOcTH mnonyisiuu. Kpusble BbDKHMBaHUA. Perymsmus
YUCICHHOCTH TIOMYJISAIUN: POJh (DAKTOPOB, 3aBUCSIIMX M HE 3aBUCANINX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUmoB (r- u K-cTparerun).

[Tonstue 00 »sKomoruyeckoi Hume BUAa. Mecroodutanue. MHOromepHas MOJENb
skosornueckord Humm Jx.M. XarunHcona. Pa3mepsl skonornyeckod Humud. [loTeHuumanbHas u
peanr30BaHHAas HUILIU.

Bun xak cuctema mnomyssiiuii. Apeanbl BUAOB. Buabl M uX KU3HEHHBIE CTPAaTETHU.

DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS U MUTPALIU )KUBOTHBIX. Broornyeckne nHBa3Uu 4yKepOIHBIX
BU/JIOB.

JdeMoHcTpamun

IHoptper: k. . XaT4MHCOH.

Tabmuipl U cXeMbl: «IKOJOTHYECKHE XapaKTePUCTHKU Momynsuuny, «IIpoctpancTBeHHAas
CTpyKTypa mnonynsuun», «Bo3pacTHeie mnupaMuabsl nonyasauun», «CKOpOCTh —3aceleHHs
MOBEPXHOCTU 3EMJIM Pa3IMYHBIMH oOpraHu3mMammuy», «Mopjenb skonornyeckod numm JDx. U.
XaT4MHCOHAY.

ObopynoBanue: repdbapun pacTeHUH, KOJJIEKIIMHA KUBOTHBIX.

JlabopaTopnas pa6ora «IIpucrnocobiieHns ceMsiH pacTeHUH K pacCEeICHUIO.

Tema 9. JkoJiorus co001ECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBA3M MexXay OpraHU3MaMu B
OuoreHo3e.

Dkocucrtema kak oTkpbiTas cucreMa (A. JIx. Tercnu). @yHKIIMOHATbHBIE OTIOKHOPTaHU3MOB
B DKOCHCTEME: TIPOIYIIEHThI, KOHCYMEHTHI, peaylieHThl. Tpoduueckue yposuu. Tpoduueckue nenu
u ceTu. AGnotuueckue 0J0kH SKocucTeM. [1ouBbI U Uikl B 9kocucTeMax. KpyroBopor BemiecTs u
MOTOK PHEPTUU B IKOCHUCTEME.

OcHOBHBIE MMOKa3aTeNN 3KocucTeMbl. buomacca n npoayknus. DKOJIOTUYECKUE TUPaMUIbI
yucesl, OnomMacchl 1 SHEPTuu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpaneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIecCUd. [lepBUYHBIE M BTOPUYHBIE CYKIIECCUU M UX
NPUYMHBL. AHTPONOTEHHBbIE BO3JACHCTBUS Ha cykueccuu. KimmakcHoe coo01iecTBo.
buopaznoobpasue u mogHoTa KpyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbIE DKOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl MoOpeu u

OKeaHos.

Dkocucmemvl mynop, 1ecos, cmeneu, NyCmbvlHb.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ArpodkocucTema. ArporeHo3. Pazmuuus  Mexmay
AHTPOIIOTE€HHBIMH U MPUPOJIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CuHaHTpoOIM3alus TopoacKoil hayHbl. Buomorndeckoe u x03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM
U ypOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B YKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (kirouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
axocucmem. IlepeHOC PHEPrUU U BEHIECTB MEXKIY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTH
OpTraHW3MOB, TOMYJSIIUA W DKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX M aHTPOMOTCHHBIX
BO3JCHCTBUM.

Mexanuzmol  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJNOSUUECKO2O
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmeausi. MeTooIoruss MOHUTOPHUHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX IKOCHUCTEM.



JdemMoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuiet u cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IIHPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHbIE TPYMHIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTB B dKocuctemey», «llemn muTaHuWs (macTOWIIHAS, JCTPUTHAS)Y,
«OQKoyornYecKas MupamMuaa 4yucemn», «KoJorudyeckas mupamujia 0MoMaccel», «IKOJIOTHYECcKas
nupamua 3Hepruny», «O0pasoanue Oonoray, «llepBuuHas cykieccus», «BoccTaHOBIEHHE Jeca
nocie noxapay, «9KocucTemMa 03epa», «ArpoueHosy», «Kpyropopor BemecTB U MOTOK SHEPTUU B
arporneHose», «lIpumepsl ypboskocucTem.

O6opynoBanue: repOapuyl pacTeHUi, KOJUICKIMM HACEKOMBIX, 4ydesla NTHUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUN, aKBAPUYM KaK MOJIEIIb YKOCHUCTEMEI.

IIpakTuyeckasi padora «/3ydyeHue u onucanue ypo0o3KOCHCTEMBI».

JlaGopaTopnasi padora «/3ydeHne pasHOOOpa3us METKUX MMOYBCHHBIX YICHHCTOHOTUX B
pa3HBIX HIKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIMYHBIA OworeoneHo3 (B ayOpaBy, OepesHsK, €lbHUK, Ha
CYXOJIOJIbHBIN WM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

IKCKypeHus «IKCKYpCUsI B arpo3KOCUCTEMY (Ha MMOJIe WIH B TETUTUYHOE XO35SKUCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buocdepa — obmieranerapHas 000y104ka 3eMiIH, TIe CYIIECTBYET WM CYIIeCTBOBANA KHU3Hb.
Pa3zBuTHe npencrasienuii o bnocdepe B Tpynax D. 3rocca. Yuenue B. . Bepranckoro o6uocdepe.
Ob6nactu 6uocdeps! u e€ cocran. JXKuBoe BelecTBO OMochepsl U ero GyHKIIHUH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocheprr. OcobeHHOoCTH OMOChepsl Kak TI00aNTbHON
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOTeOXMMHUYECKUE IUKITBI (YIIIepo/ia, a30Ta). PUTMUYHOCTD sBNIeHHI B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonsaTue o 6rmome. OCHOBHBIE OMOMBI CYIIW: TYHIpPa, XBOWHbBIE
Jeca, CMENIaHHBIE M IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, ITYCTHIHU, TPOIUYECKHUE Jieca,
BBICOKOTOPBS. KinrMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KHUBBIX CUCTEM, OI[EHKA UX PECYpPCHOTO MOTEHIMANa U OMOCHEPHBIX
byHKLIU.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «l'eochepsr 3emmmy, «Kpyroopor azora B mpupozae», «Kpyrosopot
yriaepojaa B mpupojie», «KpyroBopoT kuciopoaa B mpupoae», «KpyroBopot BoAbI B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarnueckue mosica 3emnn», «Tynmapay, «Taiira», «CMenanHbIN
necy, «lllupokonucTBeHHBIN 1ecy, «Crenby, «CaBanHay, «[lycTeiHs», «TponuyecKuit 1ec.

O6opynoBanue: repbapun pacTeHUHN pa3HBIX OMOMOB, KOJUIEKITUHU YKUBOTHBIX.

Tema 11. YennoBek u okpy:kaiomas cpeia

DKOJOTHYECKHE KPU3NCHI U UX NTPUUMHBIL. Bo3aeiicTBue uenoBeka Ha Onocdepy. 3arpsizHeHue
BO3IyIIHOW cpenbl. OXpaHa Bo3Ayxa. 3arps3HeHHe BOAHOW cpenbl. OXpaHa BOIHBIX PECYpPCOB.
Pa3pymenue noussl. OXpaHa IMOYBEHHBIX peCcypcoB. M3MeHenune kamumara.

AHTpONOTeHHOE BO3ACHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OXpaHa pacTUTEIHLHOTOU
KHUBOTHOTO Mupa. OCHOBHBIE TTPUHIIMITEI OXpaHbl MPUPoIsl. KpacHbie kHUTH. OC000 OXpaHsIeMbIe
npupoansie Tepputopuu (OOIIT). boranudeckue caapl U 300JI0TUYECKUE TTAPKU.

OCHOBHBIC TPHUHIIMITEI YCTOHYHBOTO PA3BUTHS YeJIOBEUSCTBA W MPUPOABI. PammoHaibHOE
NPHUPOJIONIONB30BAaHUE W COXpaHEHHe OWOJOTMYecKOro pasHooOpaszust 3emmu. OOmue
3aKOHOMEPHOCTH TJI00aTbHBIX YKOJIOTHUECKUX KpU3ucOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Uca U
€ro BEpOSITHBIE MOCIEICTBUSI.

Pa3BuTHEe METOJOB MOHHWTOPHHTA PAa3BUTHS ONMACHBIX TEXHOTCHHBIX IIPOIECCOB.
Cucmemnvie uccnedoganuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
anepeemuke. buonocuueckoe pasnoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuonnsie
cucmemyl, obecneuusarouue OOCMYn K UHGOPMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbl IKOpeadUTUMAYUU IKOCUCTEM U CROCOD08 DOPbObLL ¢ DUONOBPENCOECHUAMU.
Pexoncmpykyus Mopckux u HazemMHbix 5KOCUCTEM.



JdemMoHcTpanuu
Tabmuubpr u  cxembl: <«3arpsizHeHHEe aTtMochepbl», «3arps3HEHUE TUIPOCHEPHI»,
«3arpsizHeHue nouBkly, «llapaukoBsiii 3hdexT», «Ocob6o oxXpaHseMble TIPUPOTHBIC TEPPUTOPULY,
«Mopenu yrpaBisieMOro MUpa.
Oo6opynoBanue: ¢poTtorpadun OXpaHsIeMbIX paCTeHHI U )KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepauun, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsA TIPOTPAMMBI 11O
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHS MPOTrpaMMbl MO OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM MESITEIIbBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU, MCTOPHUYECKUMHU M JYXOBHO-HPABCTBEHHBIMHM LIECHHOCTSMHM, NPUHATHIMU B
oOmiecTBe NpaBWJIaMU W HOPMAMH TIOBEIEHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPa3BHUTHS, Pa3BUTHUS BHYTPEHHEH IO3MIMM JUYHOCTH, MATPUOTH3MA U
YBaXXEHUS K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TpyJla U CTaplieMy IOKOJICHHUIO, B3aUMHOTO
yBa)KeHUsI, 0EPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACJIEIUIO U TPAAULIMSIM MHOTOHAIIMOHATBHOTO
Hapoza Poccuiickoit denepanun, MpUpPOAE U OKPYKAKOLIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHUS ydeOHOro rmnpenmera «buonorus» oTpaxkaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEH JTMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIMl, TO3UTHUBHBIX BHYTPEHHUX YOESKIEHUH,
COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBA, PACIINPEHUE )KU3HEHHOTO
OIBITA U ONbITA JEATEIBHOCTH B IPOLIECCE pealM3allii OCHOBHBIX HAIPaBJIECHUN BOCIUTATEIbHON
JIEATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

2pPascoOancKozo eocnumanus. cHOPMUPOBAHHOCTh TPAKIAAHCKON MO3UIINUO00YYAIOLIETOCS
KaK aKTUBHOTO U OTBETCTBEHHOIO 4YJi€HAa POCCUICKOTr0 OOIIECTBa; OCO3HAHHME CBOMX
KOHCTUTYIIMOHHBIX TIpaB M OOs3aHHOCTEH, yBa)XKEHHWE 3aKOHA W TMPABOIOPSAKA; TOTOBHOCTH K
COBMECTHON TBOPYECKOM AESITENbHOCTU MPU CO3JAHUH yYEOHBIX MPOEKTOB, PEIICHUH Y4EOHBIXHU
MO3HABATEJIbHBIX 3a71a4, BBHIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB; CIIOCOOHOCTh OMPEACIATh
COOCTBEHHYIO MMO3HUIIMIO IO OTHOIICHUIO K SBICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTDH €€; YMEHUE
YYUTHIBATh B CBOUX JCHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOT'O B3aMMOJECHCTBUS JIIOACH C
pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMH U COLIMATLHBIM TMOJIOKEHHEM; TOTOBHOCTD K
COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIOJIHEHHS YYEOHBIX, IIO3HABATEIBHBIX W
HCCIIEIOBATENLCKUX 3a/1a4, YBAKUTEIILHOTO OTHOIICHHS] K MHEHUIO OMIIOHEHTOB MPHU 00CYKIEHUU
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COEP>KaHUsI; TOTOBHOCTh K TYMaHUTApPHOW M BOJIOHTEPCKOM
JIeATEIbHOCTH;

nampuomu4ecko2o0  6ocnumanusn. CPOPMUPOBAHHOCTh POCCHMCKOM  IpaskJaHCKOU
UJEHTUYHOCTH, MATPUOTU3MA, YBAXXEHUS K CBOEMY HaApoOJ]y, YyBCTBAa OTBETCTBEHHOCTH IEpe]
Ponunoii, ropioctu 3a cBoit Kpail, cBor0 PoauHy, CBOH SI3bIK U KYJIbTYpPY, MPOLUIOE U HACTOSAILEE
MHOTOHAIIMOHAJIBHOTO Hapojaa PoccuM; 1IEHHOCTHOE OTHOIIEHHE K HPUPOAHOMY HACIEOUI0 M
MaMATHUKAM TIPUPOJIBI, JOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;
CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHMCKUX YUY€HBIX B CTAHOBIIEHHE WU pPa3BUTHE OHOJIOTHH,
MOHUMAaHWs 3HA4YeHHUs OWOJOTUM B TO3HAHWUU 3aKOHOB TMPHUPOJBI, B JKU3HHU 4YEIOBEKa U
COBPEMEHHOT0 00IIIeCTBA; HAeHHas yOeKIEHHOCTh, TOTOBHOCTh K CITy>KEHUIO U 3amure OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

0yYX0B8HO-HPAGCMEEHHO20 60CHUMAHUA: OCO3HAHME TyXOBHBIX IIEHHOCTEM POCCHHCKOIO
Hapoa; chOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHWS, ITHYECKOTO IOBEJEHUS;, CIOCOOHOCTH
OIICHUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh Ha MOpaIbHO-
HPaBCTBEHHBIC HOPMBI M IIEHHOCTH; OCO3HAHWE JIMYHOTO BKJIAJa B TOCTPOCHHE YCTOWYMBOTO
OyIyIero; OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJUTENSM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS IIEHHOCTEW CEMEHHOUN KXW3HU B COOTBETCTBHU C TPATUIMAMH HApOIOB
Poccuu;

ICMemuyecKo20 60CRUMANHUA: YCTETUYECKOE OTHOIICHNE K MUY, BKJIIOUasi SCTETUKY ObITa,
HAyYHOTO M TEXHUYECKOT'O TBOPUECTBA, CIOPTA, TPYy/Ja, OOIMIECTBEHHBIX OTHOIICHUI; TOHUMaHUE
AMOITMOHAIBHOTO BO3/ICHCTBHUS KUBOU MPUPOJIBI U €€ IEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHUIO B
pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHUE POSBIISITH KAYECTBA TBOPUECKOW JIMYHOCTH;

duzuueckozo éocnumanua: TOHUMaHUE U peanu3alus 370poBoro u Oe3omacHoro odpasa
KU3HU (3I0pOBOE THTAaHUE, COOMIOJCHHE TUTHEHWYECKUX MPAaBHJI U HOPM, COATaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTHAbIXA, peryisipHas (u3nueckas akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO U



KOMIIETEHTHOTO OTHOUIIEHUS K COOCTBEHHOMY (H3MYECKOMY M ICHUXMYECKOMY 3JI0POBBIO;
MOHMMAaHHE LIEHHOCTHU TMpaBWJI MHAWBHUIYaJbHOTO M KOJUJIEKTUBHOTO OE30MAaCHOTO MOBENEHHUS B
CUTYallUsX, YIPOXKAIOUIUX 3J0POBBI0 M JKU3HU JIIOJIEH; OCO3HAHUE IOCIEICTBUH M HENPUSTUS
BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOT0JIsl, HAPKOTUKOB, KypeHUs);

mpy006020 60CRUMAHUA. TOTOBHOCTb K Tpyly, OCO3HaHHE LIEHHOCTH MAacTepCTBa,
TPYINOJIIO0ME; TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOW U  COIMAIBbHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U CAMOCTOSTEIbHO BBIIOIHITHTAKYIO
NEeSTENIbHOCTh; HMHTEpEC K pazNuyHbIM cdepaMm NpoPecCUOHANBHON IesTeNbHOCTH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BHIOOP OyayIIel mpodeccuu 1 peamn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE
IUTaHbI; TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHMIO U caMOOOpa30BaHHUIO HAa MPOTSKEHUH BCei
KHU3HH,

IKO102UHECKO20 60CRUMAHUA: YKOJIOTUYECKH 11e1eco00pa3HOe OTHOIIEHUE K IPUPOJIE KaK
UCTOYHMKY XU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS; IOBBILICHUE YPOBHS SKOJIOIMYECKON
KYJIbTYpbl: TPUOOpETEHHE ONbITa IUIAHUPOBAHMS TIOCTYNKOB W OLIGHKM MX BO3MOXHBIX
NOCJEACTBUM Il OKpY)Kalolllel Cpenbl; OCO3HAHHE IJI00AJBHOIO XapakTepa SKOJIOrMYEeCKHX
npobiieM M MyTell UX pelleHHs; CIOCOOHOCTh HCIONB30BaTh MPHUOOpETAaeMble MPU HU3YUCHHH
OMOJOrMM 3HAHUS M YMEHUS IIpU pEHIeHUH [poOJieM, CBA3aHHBIX C pallOHAIbHBIM
MPUPOIONONIL30BaHUEM (COOMIOACHHE TPAaBHJ TOBEICHUS B MPHUPOJAE, HANPaBICHHBIX Ha
COXpaHEHHE paBHOBECHsI B JIKOCHCTEMax, OXpaHy BHAOB, JKOCHCTEM, Ouocdepsl); aKTHUBHOE
HENpUsATHE JEUCTBUM, IIPUHOCAIIMX BpEI OKPYXKAWOIIEW NPHUPOJAHOW cpele, YMEHHE
MIPOTHO3UPOBATh HEOIATONPUATHBIE HKOJIOTHUECKUE TOCIEICTBUS MPEANPUHIMAEMbIX TeHCTBUITN
IpelOoTBpallaTh UX; HAJIMYME PA3BUTOTO 3KOJOTMUYECKOI'O MBILIUIEHUS, SKOJIOTHYECKON KYIbTYpHI,
OMbITa JEATEIBHOCTH SKOJIOTMYECKON HAMpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAThCS HMH B
[IO3HABATEJIbHON, KOMMYHHUKAaTHUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAEeITeTbHOCTH IKOJIOTMYECKOM HAIIPaBICHHOCTH;

YeHHOCMU HAYYHO20 NO3HAHUA. CPOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOW MPAaKTHKH, OCHOBAaHHOI'O Ha JTHAJIOre
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOET0O MecTa B  IMOJHUKYJIbTYPHOM  MHPE;
COBEPUICHCTBOBAHUE SI3bIKOBOM M YNUTATEJIBCKOW KYJIBTYPBl KaK CPEACTBAB3aMMOICHCTBUS MEXIY
JIOJbMH U TO3HAHUS MUPA; IOHUMaHHUE crienn(ruKy OMOJIOTHH KaK HayKH, OCO3HAHMs €€ POJU B
(GOopMHPOBAHNHU PALIMOHAIBHOTO HAYYHOTO MBILIUIEHHS, CO3/IaHUH LI€JOCTHOTO MpeJICTaBIeHUs 00
OKpY’KarollleM MHpe KaK O €IMHCTBE IMPHUPOJIbI, YeJIOBEeKa MOOLIeCTBa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHHH MpOo0JieM COXpaHEHMs NMPUPOJHOIO paBHOBECHS; YOS KICHHOCTh B
3HAUUMOCTH OMOJIOTHUHU ISl COBPEMEHHON LIMBUIIU3ALMU: 00€CIIEYeHHs] HOBOTO YPOBHS pa3BUTHUS
MEUIUHBI, CO31aHUE MTEPCIEKTUBHBIX OMOTEXHOIOT M, CIIOCOOHBIX peIIaTh peCypCHbIe MPOOIEMBbI
pPa3BUTHSI YENIOBEUECTBA, MOMCKAa MyTEHl BbIXOJA W3 TIJIOOATBHBIX 3KOJOTMYECKHX MpoOsieM U
o0ecrieyeHns nepexosia K yCTOMYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY MCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB M (OPMHPOBAHUIO HOBBIX CTAHJAPTOB >KU3HHU; 3aUHTEPECOBAHHOCTh B IOJYyYEHUU
OMOJIOTUYECKUX 3HAaHUM B IENAX TMOBBIIIEHUA OOLIeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOMH
rPaMOTHOCTH, KaK COCTaBHOM 4acTu (pyHKIMOHAIbHOM TPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi
Opd H3Y4eHUM OHOJNOTMH; IMOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHMs, MCIIOIb3YEMbIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTM UCIOJb30BaTh IOJy4yaeMble 3HAHUSA [UIsl aHaiau3a |
OOBSICHEHUS ABICHUHOKPYXKAIOIIEro MUPAa M MPOUCXOAIINX B HEM HM3MEHEHHH, YMEHHE JIeNaTh
000CHOBAaHHbIE 3aKJIIOYEHHMs] Ha OCHOBE HAy4yHbIX (DaKTOB W HUMEIOUIMXCSA JaHHBIX C LENbI0
MOJIyYEHHUs TOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTh CAMOCTOSITEIBHO UCIOIb30BATh OMOJIOTMYECKHUE
3HAHUS JJIS pelIeHUs TpoOJieM B pealibHbIX )KU3HEHHBIX CUTYAIUsAX; OCO3HAHNE [IEHHOCTH Hay4YHOU
JESATEIIBHOCTH, TOTOBHOCTh OCYILECTBJIATh IPOEKTHYIO M HCCIEA0BATEIbCKYIO JEATEIBHOCTD
WHAMBUAYAJIbHO W B TPYIIE; FOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTHBHOMY MOJYYEHHIO HOBBIX 3HAaHUH MO OMOJOIMH B COOTBETCTBHH C
YKU3HEHHBIMH MTOTPEOHOCTAMHU.

B nporiecce nocTrKeHNU TMYHOCTHBIX PE3YIbTaTOB OCBOCHUS 00YYaIOIMMHUCS TPOrPaMMBbI
cpemHero oOmero oOpa3oBaHUsS Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS IMOUUOHATbHBLIL
uHmeseKm, Npearnonaraionuil copMupoBaHHOCTD:

- CAMOCO3HAaHHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBHOE COCTOSIHUE,



BUJICTh HANpPaBJICHUs Pa3BUTHsI COOCTBEHHOM SYMOIMOHANBHOM c(epbl, ObITh YBEpEHHBIM B cele;

- CaMOpPEryJMpOBaHMs,  BKJIKOYAIOLIEIO0  CaMOKOHTPOJb, YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBALIU{, BKIIOYAIOUIEH CTPEMJIEHUE K JOCTH)KEHUIO LEIH U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/I U3 CBOMX BO3MOYKHOCTEH;

- SMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE APYTUX,
YUUTBHIBaTh €ro0 TMPHU OCYIIECTBICHHH KOMMYHHUKALIUH, CIHOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

- COLIMATIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiaTb KOH(IUKTHI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTte m3ydeHuss OHWONOTMH Ha YpPOBHE CpeIHEro oO0mero oOpa3oBaHUS Y
oOyuaromierocss OyayT copMUpoBaHbBl MO3HABaTelbHbIE yHHBEpPCAIbHbIE Y4eOHbIE HEHCTBHUS,
KOMMYHUKaTHUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICUCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC
NEeNCTBUSL.

VY obyuatomierocst OyayT copMUpPOBaHBI CIEIYIONINE YMEHUS U JCHCTBUS:

1. no3HaBaTe/ibHbIE YHUBepcAJbHbIE y4eOHbIe 1eiicTBUS

Oazoevle 102uuecKue 0elucmeust.

- CaMOCTOSITENILHO (DOPMYITHPOBATh W AKTYAIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €¢
BCECTOPOHHE;

- HWCIOJB30BaTh IMPU OCBOCHUM 3HAHUI IPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0O0O0OIIEeHHS), PACKPBIBATh CMBICI OHOJOTHYECKUX
MOHATUH (BBIAETATH UX XapaKTEepPHbIC TPU3HAKHU, YCTAHABIUBATH CBS3H C IPYTUMHU TOHSATHSIMU);

- ONpEeNeNsATh LENN JEATEbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU UX JOCTHIKEHMS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

- UCTOJb30BaTh OHOJOTHYECKHE MOHATUS Ui OOBsICHEHHUS (AKTOB U SBICHUUN KUBOU
TIPUPO/IBI,

- CTpOHUTH JIOTHYECKHE pacCyXIeHUs (MHIAYKTUBHBIC, NEAYKTHBHBIE, MO aHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKTIOUCHHS;

- IPUMEHSATh CXEMHO-MO/ICJIbHBIE CPEJICTBA VIS MIPECTABICHUS CYIIIECTBEHHBIX CBS3EH U
OTHONICHUN B U3y4aeMbIX OMOIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHIl pa3sHOTO poja,
BBISIBJICHHBIX B PA3JIMUYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

- pa3pabaThIBaTh IUIAH PEIICHHUs MPOOIEMBI C YYETOM aHATN3a UMEIOIIUXCSI MaTepUaTbHBIX
1 HEMaTepHATBHBIX PECYPCOB;

- BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKH MOCJIEACTBUI ACATEIHHOCTH;

- KOOPJAWHUPOBATH M BBIMOJIHATHE PabOTy B YCIOBHUAX pPEATbHOTO, BUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- pa3BHUBaTh KPEATUBHOE MBINIJICHHE TIPH PEIICHUH KU3HEHHBIX TPO0IIeM;

0a30BBI€e HCCIEI0BATEIbCKHE 1eHCTBHS .

- BJIaJICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEIbCKON U IPOEKTHOM JIeATEIHbHOCTH, HABBIKAMH
paspernieHus: mpooyieM, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY TMOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO PA3IMUHbIX METOJ0B TO3HAHUS;

- WCTOJB30BaTh PA3JIMUHBIE BUIBI JEATEIHLHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 M MPUMEHEHUIO B YU4EOHBIX CHUTYAIUSX, B TOM YHCIE TpU
CO3JIaHUHU YYE€OHBIX U COITUATBHBIX ITPOCKTOB;

- (hopMUPOBATH HAYYHBIN THUIT MBIIIUICHUS, BIAJCTh HAYYHONU TEPMUHOJIOTHUEH, KITFOUEBBIMH
MOHATHAMH U METOIaMHU;



- CTaBUTHh M (HOPMYIUPOBATH COOCTBEHHBIE 33aJ]a4d B 0Opa30BaTEIBHON JESITEILHOCTH H
KU3HEHHBIX CUTYalHsIX;

- BBISIBJISITh IPUYUHHO-CJICICTBEHHBIE CBSI3M W aAKTYaJIM3UpPOBATh 3a/layy, BBIJBUTaTh
TUIIOTE3Y €€ PEIICHUs], HAXOAUTh ApryMEHTBI JJI JOKa3aTeJIbCTBA CBOMX YTBEPK/ICHUI, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

- AHAJIM3UPOBATh IIOJIyYEHHBIE B XOJE€ PELICHHs 3a7aud pe3yJbTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- IaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIH OMBIT;

- OCYIIECTBIATH LEJICHANPABICHHBINM MOUCK MEPEHOCA CPEACTB M CIOCOOOB JCHUCTBUS B
npodeccuoHaNbHYIO CPeny;

- yYMeThb NEPEHOCUTh 3HAaHUS B T[O3HABATEIbHYI0O M TPAKTHYECKYIO OO0IaCTH
JKU3HEACITEIBHOCTH;

- YMETh WMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEJAMETHBIX 00JIACTEH; BBIIBUTATH HOBHIC
ujeu, MpeasiaraTb OpPUTHHAJbHBIE IOAXOAbl W pEIlIeHHUs, CTaBUTh MPOOJEeMbl W 3a/JayH,
JIOTTYCKaIOIIMeE aJIbTEPHATUBHbIE PEIICHMUS;

padora ¢ uHpopmManueii:

- OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(OpMaIUU (TEKCTe y4eOHOTO MmocoOus,
HAYYHO-TIOMYJISIPHOM JHUTepaType, OMOIIOTUYECKUX CIIOBApSIX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax mHaHHbIX, B VIHTepHeTe), aHAIM3UPOBATH HHQPOPMAIMIO PA3TUYHBIX BUIOB U (Qopm
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

- (opmynupoBaTh 3ampockl U MPUMEHATh PA3IUYHBIE METOMABI MPHU MOUCKE U OTOOpE
OuosIornuecKoi MHPpopMaIuK, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YISOHBIX 3a/1a4;

- IpUOOpETaTh OMBIT HCIOIb30BAHKS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJIbHYIO (OpPMYy MPEICTABICHUS OHUOIOrHMYECKOM
uH(popmManuu (cxemsl, rpaduKu, JUarpamMmbl, TaOIUIIbI, PUCYHKH U JP.);

- WCIOJb30BaTh HAy4yHBIM S3bIK B KadyecTBE CpeAcTBa Ipu paboTe ¢ OMOIOTHYECcKOil
uH(popMaluel: NMPUMEHITh XUMUYECKUE, (PU3NYECKHe U MaTeMaTH4YEeCKHE 3HAKU M CHMBOJIBL,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh U MPeoOpa3oBLIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH;

- BJaJeTh HAaBBIKAMU pACMO3HABAaHUS H 3alIUThl WH(OpManuu, HHPOPMAIMOHHON
0€30I1aCHOCTH JINYHOCTH;

2. KOMMYHUKATHBHbIE YHUBEpCcaIbHbIe yueOHbIe 1elicTBUSA

o0meHue:

- OCYIIECTBIIATh KOMMYHHKAIIUHU BO BCeX c(hepax KU3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY oOCYyKJIaeMoil TeMbl (yMEHHUE 3aJaBaTh BOIIPOCHI, BBICKA3bIBAaTh
CY)KJIEHUSI OTHOCHUTEIIBHO BBINOJHEHUS MpEeAJaraéMol 3aJaud, YYUThIBaTh HMHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YYACTHUKOB JUAJIOra UM TUCKYCCHH);

- pacro3HaBaTh HeBEpOANbHBIE CPEICTBA OOIICHHUS, MOHUMATh 3HAUYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYalluid, YMETh CMSTYaTh KOHMIUKTHI U
BECTH IEPETOBOPHI;

- BJIQJIETh Pa3IMYHBIMH CIIOCOOAMU OOIIECHUS U B3aUMOAEHMCTBUS, TOHUMATh HaMEPEHHUS
JPYTUX JOAEH, NPOSIBIATh YBAXUTEIHHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHUpPOBATH CBOM BO3PAKEHHUS;

- Pa3BEpPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

COBMECTHAasI 1eATEJIbHOCTD.

- IOHUMAaTh U UCMOJIb30BaTh MPEUMYILECTBA KOMAaHAHONW U HHIMBUAYAIBHON padOTHl IpH
peleHny OMONIOTHYEeCKOi MpoOiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auUMOAEHCTBUSI TP pELIEHUH Y4eOHO! 3a/1auH;

- BBIOMpaTh TEMaTHKY U METO/bl COBMECTHBIX NEHCTBUI C Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JeHa KOJIEKTUBA;

- NPUHUMATH LEJIU COBMECTHOM JESATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATH
JIEUCTBUSA T10 €€ JOCTUKEHHIO: COCTABIISTh TUIaH ICUCTBUMA, paCIPEAEIISATh POJIU C y4€TOM MHEHUH



YYaCTHHUKOB, O0CYXJIaTh pe3yabTaThl COBMECTHOW PabOTHI;

- OLIEHUBATh Ka4eCTBO CBOETO BKJIAJ1a U KXKJIOT0 yYaCTHUKA KOMaHbl B OOIIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

- IpejJlaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UICH C MO3ULANA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- OCYILECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B DPA3IMYHBIX CUTYaLHUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIMATHBHBIM;

3. peryJsiTUBHbIe YHHBepcAJIbHbIe y4eOHbIe AeiicTBUS

CAMOOPIraHM3ALHA:

- HCIIOJIb30BaTh OMOJIOTMUYECKUE 3HAHMs JUIsl BBIABICHUS IMpPOOJEM M HMX DPEUICHUs B
KU3HEHHBIX M YYEOHBIX CUTYaIUIX;

- BBIOMpaTh Ha OCHOBE OMOJIOIMUYECKUX 3HAHUH 11€JIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOM IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKaIOIINX;

- CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISIBIATH MPOOIEMBI,
CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJjaud B O00pa30BaTEIbHOM JAEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

- CAMOCTOSITEIIbHO COCTABJIATh IUIaH PEeLCHUsI IPOOIEMBI C yU€TOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEIOYTEHUH; 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

- pacuIMpsATh paMKH Y4€OHOTO peIMeTa Ha OCHOBE JINYHBIX MPEATIOYTEHHIA;

- ZIeTIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

- OIICHUBATh MPHOOPETEHHBIN OIIBIT;

- c110coOCTBOBATH (HOPMHUPOBAHUIO U MTPOSBICHUIO LIUPOKON 3PYAULIMH B pa3HbIX 001aCTAX
3HaHMUH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb;

CaMOKOHTPOJIb.

- J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIBTATOB LIEIISAM;

- BJIaJIeTh HaBbIKaMH [T03HABATENbHON peIeKCUN KaK OCO3HAHUS COBEPILIAEMbIX JEHCTBUI
U MBICIIUTENBHBIX MPOLECCOB, UX PE3YyIbTaTOB M OCHOBAHUH, CIIOJIb30BaTh MPUEMBI pedIeKCHH
JUTSL OLICHKU CUTYaIiH, BBIOOpAa BEPHOTO PELICHMUS;

- OLICHUBAaTh PUCKH ¥ CBOEBPEMEHHO IIPUHNUMATD PELIEHMS 10 UX CHUIKEHUIO;

- IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX NPU aHAJIU3€ PE3YIbTaTOB JESTENbHOCTH;

NpHUHATHE ce0sl U APYTHX;

- IPUHUMATD ce0s1, TOHUMasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

- IPUHUMATh MOTHBBI U apIYMEHTBI APYTUX MPU aHAJIU3€ PE3YIbTATOB ACSITEIBHOCTH;

- IPU3HABaTh CBOE MIPABO U MPABO IPYIHX Ha OMIMOKY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C O3UIIUHU JIPYTOT0 YelOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

B coorBerctBun ¢ tpedoBanusmMu @I'OC COO npeamerHble pe3ynabTaThl MO y4eOHOMY
npeamery «buosorusy (yriryOJieHHBIH YpOBEHB) BKIIIOUYAIOT TPEOOBAHMS K PE3yIbTaTaM OCBOCHUS
0a30BOro Kypca U JOMOJIHUTEIHHO 00eCeUnBarOT:

1) chopMUPOBAHHOCTH 3HAHUI O MECTE M POJIH OHOJOTHH B CHCTEME €CTECTBEHHBIX HAYK,
B (hOpMUPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHOW KAapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB
MPUPOJBI M PEIICHUH >KU3HEHHO BaXXHBIX COIMAIBHO-ITHYECKUX, YKOHOMUYECKHX,
DKOJIOTMUECKUX TIPOOJIeM YeNoBEYeCTBa, a TakKe B PEIICHWH BOMPOCOB PalMOHAILHOTO
MIPUPOJIOTIONB30BaHMs; B (OPMHPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K TPUPOJE, OOIIECTBY,
YeIIOBEKY; O BKIIAJe POCCUNCKHX U 3apyOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH;
2) yMeHHME  BIIAZ€Th  CHCTEMOH  OHOJOTMYCCKMX  3HAHHUH, KOTOpas  BKIJIOYACT:
OCHOBOTIOJIAraroIue ONOIOTHYECKUE TEPMUHBI U MMOHATHS ()KU3Hb, KIIETKA, TKAHb, OPTaH,
OpraHu3M, BHUJ, TONYJAIMI, JIKOCHUCTEMa, OWoIeHo3, Oumocdepa; MeTaboIMU3M, TOMEOCTa3,
KJICTOYHBI HMMMYHUTET, OHOCHHTE3 OenKa, OHOMOIMMEpHI, IUCKPETHOCTb, CAMOPETYISLHUS,



CaMOBOCITPOU3BE/ICHNE, HACJIEICTBEHHOCTh, WM3MEHYHMBOCTb, JHEPrO3aBUCHUMOCTb, POCT U
pa3BUTHE);

Oounonorudeckne teopuu: kierounas teopus T. IlIBamna, M. Illnelinena, P. Bupxona;
KJIOHAJIbHO-CEJIEKTUBHOTO uMMyHHTeTa II. Dpnux, WM.M. MedyHukoBa, XpOMOCOMHAas TEOpHUs
HacneacrBeHHoCcTH T. Moprana, 3akoH 3apozsiiesoro cxoacrsa K. bapa, spomonmonnas reopusy.
JlapBuHa, CUHTeTHYECKas TEOpUs OHBOJIOLMM, Teopus aHTpororeHesa Y. JlapBuHa; Teopus
ouoreoneno3za B.H. CykaueBa; yuenuss H.W. BasunmoBa — o LlenTpax MHOroo0pasus u
IPOMCXOXKACHUS KyJIbTypHbIX pacTeHuid, A.H. CeBepuioBa — 0 IyTAX U HANPaBJICHUAX IBOJIOLUH,
B.N. Bepnanckoro — o 6uocdepe;

3aKOHBl (€AMHOOOpa3us IOTOMKOB II€PBOrO IIOKOJEHMSA, pacLICIUICHUs IPU3HAKOB,
HE3aBHCHMOI'0 HacleZl0BaHUs MpU3HAKoB I'. MeHens, CLelIeHHOro HacleJOBaH!sl IPU3HAKOB U
HapyleHUs clerieHns reHoB T. MopraHa, IOMOJOIMYECKUX psAIOB B HacleICTBEHHOMH
u3menunBoctu H.WM. BapunoBa, remermueckoro paBHoBecus J[x. Xapnu u B. BaiinGepra;
3apoapiieBoro cxojactsa K. bapa, 6uorenernueckoro 3akona J. ['ekkens, @. Mrosuiepa);

MPUHLUMIIBI (YUCTOTHI T'aMeT, KOMIUIEMEHTapHOCTH); npaswia (MuHumyma lO. JIubOuxa,
9KOJIOTUYECKON MNupaMuibl uucesl, OMOMacchl M B3HEPruM); runores3bl (koarepBaTHoH A.U.
Omnapuna, nepsuuHoro OynsoHa k. Xonaeitaa, mukpocdep C. @okca, pudosuma T. Uek);

3) BiameHHe CUCTEMOH 3HaHMH 00 OCHOBHBIX METOJAX HAy4YHOrO IIO3HAHWS,
UCIOJIb3YeMbIX B OMOJOIMYECKMX HCCIEIOBAaHMAX >KUBBIX OOBEKTOB M SKOCHCTEM (OMHCAHHE,
U3MEpEeHHUe, IMpPOBEIEHUE HAONIOACHMI); CHOCOOAMU BBISBICHHMS U OLIEHKM AaHTPOIOI€HHBIX
U3MEHEHUH B IPUPOJIE;

4) yMeHUE BBIICNIAThH CYIIECTBCHHBIC IIPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK NPOKAPHOT U IYKAPUOT; OJHOKJIETOUHBIX U MHOTI'OKJIETOUHBIX
OpraHU3MOB, BUJIOB, OMOT€01I€HO30B, SKOCUCTEM U OnOChEpBI;

CTPOEHHUS OpraHOB M CHCTEM OpraHOB pPACTEHHH, >KMBOTHBIX, YEJIOBEKA; IPOLIECCOB
KU3ZHEJEATENIbHOCTH, IPOTEKAOLIUX B OpraHU3Max pacTeHU, KUBOTHBIX U YEJIOBEKA;

OMOJIOTNYECKUX MPOLIECCOB: OOMeHa BelecTB (MeTabo0au3M), HH(GOpMAIUU U ITPEeBpaIeHHUs
SHEepruM, OpOXKEeHHs, AaBTOTPO(YHOrO U TETepOTPO(HOrO THUIOB MNUTaHUS, (OTOCUHTE3a U
XeMOCHHTEe3a, MHUTO03a, Mei03a, rameroreHesa, sMOpPHOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXXEHHUSI, WHIUBUAYAJIbHOTO pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3aWMOJEWUCTBUS T'€HOB,
rerepo3uca; JeMCTBUH  MCKYCCTBEHHOTO  OTOOpa, CTAOMIM3UPYIOIIEro, JABIKYLIETO U
pa3phIBAIOIIET0  €CTECTBEHHOTO  OTOOpa;  ajuIoNaTpUyYecKoro M CUMIATPUYECKOro
BUA000PA30BaHUs; BIAMSHHUA  JBHKYIIMX CHJI DBOJIOUMM Ha TeHO(OHA MOMYNALUY;
MPUCTIOCOOJIEHHOCTH OpPraHU3MOB K Cpelae OOWTaHHWs, 4YepelOBaHHs HAIPaBJIEHUN HBOJIIOLUU;
KpyroBOpOTa BEUIECTB U IIOTOKA SHEPTUU B IKOCUCTEMAX;

5) yMeHHe yCTaHABJIMBaTh B3aUMOCBSI3U MEXIY CTPOCHHEM M (DYHKIUSMH: OPTaHOHUJIOB,
KJIETOK pa3HbIX TKaHEW, opraHaMM M CUCTEMaMHU OpPraHOB y PacTE€HUH, )KMUBOTHBIX U YEJIOBEKA;
MEXJIy OJTanmaMM OOMEHa BEILECTB; STalaMd KIJIETOYHOTO IHUKIA W JKU3HEHHBIX IMKJIOB
OpPraHU3MOB; dTarlaMd SMOPHOHAIIBHOTO PA3BUTHUS; T€HOTHIIOM U (DEHOTHUIOM, (HEHOTUIIOM HU
dakTopaMu cpeabl OOMTAaHUS; MPOLECCAMU SBOJIOLMHU; JIBWKYIIUMHU CHUJIAaMH aHTPOIOTEHE3a;
KOMITOHEHTaMH Pa3IMYHBIX 9KOCHCTEM U MPUCTIOCOOIEHUSIMU K HUM OPTaHU3MOB;

6) yMeHHe BBISBIATH OTJIMYUTEIbHBIC MPU3HAKK JKHBBIX CHCTEM, B TOM YHCJIE TPUOOB,
pacTeHHi, )KUBOTHBIX M YeJIOBEKa; MPUCIIOCOOJICHHOCTh BUJIOB K Cpezie OOUTaHUs, a0MOTHYECKUX
U OHMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€d OpraHM3MOB B COOOIIECTBAX,
AQHTPOIIOTEHHBIX U3MEHEHHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

7) yMEHHUE UCTIONh30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTHYECKYIO TEPMHHOIOTHIO
U CHMBOJMKY U1 J0Ka3aTelIbCTBA POJACTBA OPraHM3MOB pPa3HBIX CHCTEMAaTHYECKUX TIPYIIII;
B3aMMOCBS3M OPIaHHU3MOB U Cpe/ibl OOMTaHUS; €AMHCTBA YEIOBEYECKUX pac; HEOOXOIUMOCTU
310poBOrO 00pa3a JKHW3HM, COXPAaHEHHs pPa3HOOOpa3us BHUJIOB M DKOCHUCTEM, KakK YCIOBHUS
COCYIIIECTBOBAHUS MIPUPO/IbI U YEJIOBEUYECTBA;

8) ymeHume pemiaTh TIOMCKOBBIC OHOJIOTMYECKHE 3aJaud; BBISBIATH HPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEXIY HCCIEAYeMbIMH OHOJOTMYECKUMH OOBEKTaMH, MpoleccaMu U
ABJICHUSIMU; J€J1aTh BBIBOJbI U IPOTHO3bI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

9) y™meHHe BBLABUTATh THIOTE3bI, HPOBEPATh MX JKCHEPHMEHTAIBHBIMH CPEACTBAMH,



bopMynUpys 1eNb UCCIeIOBAaHUS, AaHATHM3UPOBAThH TOJTYyYSHHBIC PE3YIbTATHI U JIEIaTh BHIBOIBI,

10) npuHUMaTh yyacTHE B HAYYHO-HCCIIEIOBATEILCKOM paboTe 1Mo OHOJIOTHH, SKOJIOTHH U
MeIUIHe, TPOBOJMMOI Ha 0a3e IIKOJBHBIX HAYyYHBIX OOLIECTB M MYOJIMYHO MPEICTABIATH
MOJTy4YEHHBIE PE3yIbTaThl HA YYCHUUECKUX KOHPEPEHIUAX Pa3HOrO YPOBHS;

11) ymeHHe OLIEHMBATh 3THYECKHE ACHEKTHI COBPEMEHHBIX HCCIICAOBAaHUN B 00JIaCTH
OMOTEXHOJIOTHH U TeHETUYECKUX TEXHOJIOTHH (KIIOHMpOBaHHUE, HCKYCCTBEHHOE OILIOIOTBOPEHHE,
HaIPaBJIEHHOE U3MEHEHNE T€HOMA U CO3JJaHUE TPAaHCTEHHBIX OPraHU3MOB);

12) ymMeHHME MOTHBHPOBATH CBOM BBIOOP Oyayiueil mpodeCCHOHAIBHON ACATEILHOCTH B
oOnactu OWOJNOIMM, MEIULUHBI, OWOTEXHOJIOTUH, IICUXOJOIMH, 3KOJOTMH, BETEpPUHAPHH,
CEJIbCKOTO XO3SICTBA, MHILEBON MPOMBIIUICHHOCTH; YIIyOJIsATh IO3HABATEIbHBIA HHTEPEC,
HANPaBIICHHBIA HA OCO3HAHHBIA BBHIOOP COOTBETCTBYMIOMIEH TMpodeccun H MPOJIOIDKEHUE
OMOJIOTHYECKOro 00pa30BaHUsl B YUPEXKICHUSX CpPEAHEro MnpopecCHOHAIbHOIO U BBICIIETO
o0OpazoBaHusl.

[IpenmerHbie pe3ynbTaThl OCBOEHHsS ydeOHOro mpeamera «buomormsi» B 10 kjaacce
OTPAXKAIOT:

- c(OPMHUPOBAHHOCTD 3HAHHUI O MECTE M POJIA OUOJIOTUH B CUCTEME €CTECTBEHHBIX HAyK, B
(dbopMUpPOBaHUH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B TO3HAHUU 3aKOHOB ITPUPOJIBI U PEIICHUN
po0JieM palOHAIBHOTO MPUPOIONIONB30BAHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

- BIIQJICHUE CUCTEMON OMOJIOrMUYECKUX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJIOrMYEeCKHEe TEPMHMHBI U THOHATUS (KU3Hb, KJIETKa, OpPraHu3M, MeTadoyiu3M, IOMeocTas,
CaMOpETyJISIHsI, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounas Tteopus 1. IlIBannma, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacleAacTBeHHOCTH T. Moprana), yuenus (H.W. BaBuioBa — o nentpax
MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PAaCTEHHUH), 3aKOHBI (€IMHOOOpa3Hs MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIIIEHUs], YUCTOTHI FaMET, HE3aBUCUMOT0 HacyenoBanus I'. Mennens,
TOMOJIOTMUECKUX pSAJ0B B HacieACcTBeHHOM wu3MeHunBoctd H.M. BasuiioBa), mpHHIMIIBI
(KOMIUIEMEHTAPHOCTH);

- BJIa/IEHE OCHOBHBIMU METOJaMH HayYHOT'O MTO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMMCaHUE, U3MEpEeHHe, HaOII01eHUE, SKCIIEPUMEHT);

- YMEHUE BBIJIEIATh CYHIECTBEHHBIC IPU3HAKNA: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4HcJe OaKkTepHii, rpuOoB, pacTeHuUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PacCTEHM, )KMBOTHBIX, Y€IOBEKa,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrMYECKHUX IPOLECCOB: 0OMEHa BELIECTB (METa00IN3M), PEBpAILEHUS IHEPTHH, OpOKEHMUS,
aBTOTPO(HOT0 U reTepoTpo(PHOro TUIOB MUTAHNUS, (POTOCHHTE3a U XEMOCHHTE3a, MUT03a, Mei03a,
raMeToreHesa, sMOpHOTreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
UH/IMBUYaJIbHOTO DPa3BUTHUA OpraHu3Ma (OHTOTeHe3a), B3aMMOJEHCTBHUS T'€HOB, I'eTepO3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

- YMEHHE YCTAaHaBJIMBATh B3aWMOCBS3M MEXAY OPraHOMJAMM KJIETKH M MX (YHKLIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW M UX (QyHKIUAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4YeJOBEKa M MX (DYHKIUSAMM, MEXKIy CHCTEMaMH OPraHOB M HX
GYHKIUSAMHE, MEXAYy dTanmaMu OOMEHa BEILIECTB, dTamaMU KJIETOYHOIO IUKIA M >KU3HEHHBIX
[IUKJIOB OPraHU3MOB, OJTalaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTHIIOM M (HEHOTHUIIOM,
dbenoTunom u paxktTopamu cpeabl OOUTaHUS;

- YMEHUE BBISIBIIATH OTIIMUUTENIBHBIE TIPU3HAKHU JKMBBIX CHCTEM, B TOM UHNCIIE PACTEHMH,
’KMUBOTHBIX U YEJIOBEKa;

- YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE apIyMEHThI, OMOJIOTMUECKYIO0 TEPMUHOIOTHIO
Y CUMBOJIMKY JUISl IOKQ3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CHCTEMATHYECKUX TPYIIIL;

- YMEHHe peuarb OMOJOTWYECKHE 33/a4M, BBIABIATH NMPUUYUHHO-CICICTBEHHBIC CBS3U
MEX1y UCCIIEAYEMbIMU OUOJIOTUYECKUMHU MTPOLIECCAaMU U SIBJICHUSIMH, J€JIaTh BHIBOJBI U TIPOTHO3bI
Ha OCHOBAHMM IOJIYYEHHBIX PE3YJIbTATOB;

- YMEHHE BBINOJIHATH JAOOPATOPHBIE U MPAaKTHUYECKHUE paboThl, COOMIOAATh MPaBUiIa MPU



pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

- yYMEHHE BBIIBHraTh TUIOTE3BI, NMPOBEPATh WX HKCIECPHUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHUs, AHATM3UPOBATH MTOIYYEHHBIC PE3yIbTAaThl U AETaTh BHIBOIBI;

- YMEHHE y4acTBOBaTh B y4EOHO-HMCCIICOBATENBCKOW paboTe 0 OMOIOTHH, SKOJIOTUH U
MeIUIUHEe, MPOBOAMMON Ha 0a3ze IIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO TPEICTABIISATH
HOJTyYEHHBIE Pe3yJIbTaThl HA YYCHNYECKUX KOH(EPEHIHSX;

- YMEHHME OIICHHMBAaTh JTUYECKHE ACIEKTHl COBPEMEHHBIX HCCIEAOBAaHWA B 00JacTH
Ouvonmorni W MeIUUMHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAINPABICHHOE
U3MEHEHHE TeHOMa U CO3/1aHNE TPAHCTEHHBIX OPTaHU3MOB);

- YMEHHUE OCYIIECTBIATH OCO3HAHHBIN BEIOODP Oyymiel mpodecCnoHAIBHOM NeITeIbHOCTH
B o0nacth OWOJOTHM, MEIHWIMHBI, OHMOTEXHOJIOTUH, BETEPHUHAPHH, CEIbCKOTO XO3siCTBa,
NUIIEBOH TNPOMBIIIICHHOCTH, YIIyONsATh II03HABATENbHBIM WHTEpPEC, HANpPaBICHHBI Ha
OCO3HaHHBII BBIOOP COOTBETCTBYIOIIEH TpodeccHH U IMPOAOIDKEHHE OHOJIOTHYECKOro
00pa30BaHuUs B OPraHU3ALUAX CPETHETO MPO(eCCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHsI yueOHoro mpenmera «buomorus» B 1l kJacce
OTpaXkaroT:

- ¢(hOpMUPOBAHHOCTH 3HAHUI O MeCTe U POJIU OUOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN COBPEMEHHOI €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa, B TO3HAHUH 3aKOHOB
IPUPOJIBI U PELICHUM SKOJIOTMYECKUX MPOOJIEM YEOBEYECTBA, a TAK)KE B PELIEHUHM BOIPOCOB
paloHaIbLHOTO IPUPOIOTIONB30BAHMS, U B (POPMHUPOBAHUH [IEHHOCTHOTO OTHOIIEHUS K MIPUPOJIE,
00IIeCTBY, YEJOBEKY, O BKIJIAZEe POCCHUICKHX W 3apyOEKHBIX YUYCHBIX-OHMOJIOTOB B pPa3BHTHE
OHOJIOTHH;

- YMEHUE BJIa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONPEIEICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralluXx OHOJIOTHYEeCKUX TEPMHHOB U TOHATUN (BUI,
sKocucTema, Ouocdepa), Owosnormdeckwe Teopuu (dBomonnoHHass Teopusi Y. JlapBuHa,
CHUHTETHYecKass Teopus sBosonnu), yueHus (A.H. CesepuoBa — 0 MyTsX M HalpaBiICHUAX
sBosroiiu, B.W. Bepuazackoro — o 6uocdepe), 3akonsl (reHeTrndeckoro paBHoBecus . Xapau u
B. Baiin6epra, 3apogsimeBoro cxoactsa K.M. bapa), mpaBuna (mMunumyma FO. JIuGuxa,
HKOJIOTHYECKON MUPaMUIbl YHEPTUH ), TUIOTEe3bI (TUnoTre3a «mupa PHK» V. 'unbepra);

- yYMEHHE BJIaJeTh OCHOBHBIMH METOJAMU HAY4YHOTO IIO3HAHMs, HCIOJb3yeMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONHUCaHUE, W3MEpEHHeE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU AHTPOIOTIEHHBIX M3MEHEHHH B
PUPOJIE;

- YMEHHUE BBIACIATH CYLIECTBEHHBbIE MPU3HAKU: BUAOB, OMOT€OI[EHO30B, YKOCHCTEM U
O6uocthepsl, CTaOMIM3UPYIOUIET0, JBMXKYIIETO M Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOpa,
JIONATPUYECKOTO U CUMIIATPUUECKOTO BU1000pa30BaHMs, BIUSHUS JBIKYIIUX CHII SBOJIOLUH
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTAaHMs, YepeIOBaHuUs
HaIpaBJIEHUH 3BOJIIOLMHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B DKOCUCTEMAX;

- YMEHHUE YyCTaHaBIMBaTh B3aUMOCBS3M MEXIYy IPOLIECCaMHU 3BOJIOLUHU, ABMKYIIUMU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX HKOCHCTEM U MPUCIOCOOIIEHUSMH K HUM
OpraHU3MOB;

- YMEHME BBIABJIATH OTIMYUTENbHbIE NMPU3HAKU KHUBBIX CHUCTEM, MPUCIOCOOIEHHOCTD
BUJIOB K cpejie OOMTaHus1, aOMOTHYECKUX U OMOTHUUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3e
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX N3MEHEHH B KOCUCTEMAaX CBOEH MECTHOCTH;

- YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE aPTYMEHThI, OMOJIOTHYECKYIO TEPMUHOIOTHIO
U CHUMBOJIMKY JJs J0Ka3aTeJIbCTBA POJACTBA OPraHU3MOB PA3HBIX CHUCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpeibl OOMTaHUs, €IUHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTU
COXpaHEHHMsI MHOTOO00pa3us BHJIOB M HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS NPHPOJIBI U
YeJI0BEYECTBA;

- yMEHHe peuarb OMOJIOTMYECKHE 33a/1a4M, BBIABIATH MPUYHMHHO-CIICIICTBEHHBIE CBSI3U
MEX 1y UCCIIEAYEMbIMU OMOJIOTMYECKUMHU MTPOLIECCAMU U SIBJICHUSIMHU, JI€TIaTh BHIBOJIBI U IIPOTHO3BI
Ha OCHOBAHHH IOJyYEHHBIX PE3YJIbTATOB;

- YMEHHE BBIMOJIHATH JaOOpaTOpHbIE U MPAKTHUECKHUE paboThl, COOIIOAATh MpaBMiia Mpu



pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

- YMEHHME BBIABUIaTb TMIIOTE3bl, NMPOBEPATh KX HKCICPUMEHTAIBHBIMU CPEACTBAMHU,
bopMynupys 1eNb UCCIeI0BaHUs, AHATM3UPOBATH MTOIYYEHHBIC PE3yIbTAaThl U AETaTh BHIBOIBI;

- YMEHHE Y4acTBOBATh B yUe€OHO-UCCIIENOBATENLCKON paboTe Mo OMOJIOTUH, SKOJOTHH U
MeIUIUHEe, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, M IyOJHMYHO MPEACTABIATH
MOJIy4YEHHBIE PE3yIbTaThl HA YYCHUUECKUX KOH(PEPEHLIUAX;

- YMEHHUE OLICHMBATh TUIIOTE3bl U TEOPUU O IPOMCXOXKICHUM >KU3HH, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX M CIOCO0aX MPEJOTBpAIICHUS TI00aNbHbBIX
U3MEHEHul B buocdepe;

- YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BHIOODP Oyy1eit nmpodeccuoHaNnbHOMN NeSTEIbHOCTH
B o0Omacthu OWONOTHH, SKOJOTHH, MPHUPOJONOIb30BaHUSA, MEIUIMHBL, OHOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3AWCTBA, MUILNEBON MPOMBIIUIEHHOCTH, YIIIYOJATh
MO3HABATEIbHBIA HHTEPEC, HAPABICHHBIN HA OCO3HAHHBIN BEIOOP COOTBETCTBYIONIEH Mpodeccun
U MPOJIOJDKEHUE OMOJIOTHYECKOro 00pa3oBaHusl B OpraHU3alusX CpelHero npoeccCuoHaIbHOro
Y BBICIIETO 00Opa30BaHuUs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne n/m | HammeHoBaHMe pa3iesioB H TeM MPOrpaMMbl JyIeKTPOHHBbIE (IU(pPOBHIE)
Bcero yacos o0pa3oBaTe/bHbIe pecypchl

1 [ToBTOpenue matepuana 8

2 buonorus xak Hayka 1

3 JKuBble cuCTEMBI U X U3yUEHUE 2

4 buonorus knetku 2

5 XuMHUecKasi OpraHu3anus KJIeTKH 8

6 Crpoenue u QyHKIIH KIETKH 10

7 OOMeH BellecTB W NpEBpallleHHe dHEPIUH B 7
KJIETKE

8 Hacnencrsennas uHpopMaIus u 10
peanm3anus e€ BKIETKE

9 JKU3HEHHBIN [IUKIT KIIETKA

10 Crpoenue 1 pyHKIIMH OPTaHU3MOB 9

11 PasMHOkeHHME U pa3BUTHE OPTAHU3MOB 11

12 I'eneruka — HayKa 0 1
HACIIC/ICTBEHHOCTH W  HM3MEHYHUBOCTH
OpPraHUu3MOB

13 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10

14 3aKOHOMEPHOCTH U3MEHUNBOCTH 5

15 I'enetuka yenoseka 4

16 Cenexuusi OpraHu3MoB 5

17 brotexHonorusa u cuHTeTHYECKass OMOIOTUs 5

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM MPOTrPaMMbI

Bcero yacos

deKkTpoHHbIe (UU(pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypchl

1 3apoxAeHUE U PaA3BUTHE SBOJIOUMUOHHBIX TMPEACTABICHUN B 4
Ounoaorun
2 Mukpo3BoIIOIUS U €€ pe3ynbTaThl 14
3 MaxposBoronus u e€ pe3ylbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie 15
5 [TpoucxoxaecHue YeaoBeKa — aHTPOIOTCHE3 10
6 OKoJorusi — Hayka O B3aMMOOTHOLICHMSX 3
OPraHM3MOB ¥  HAJIOPraHU3MEHHBIX  CHCTEM  C
OKpYKarollleu cpenon
7 OpraHu3msl U cpefa OOUTaHUs 9
DKOJIOTHS BUIOB M TIOITYJISIIIHIA 9
DKosorus cooOIecTB. DKOJOTHUECKUE CUCTEMBbI 12
10 buocdepa — rmobanbHas s3xocucrema
11 UYenoBek u OKpyxaromias cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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