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MNOSACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma o yueOHOMY npeamery «buonorus» Ha ypoBHE CPEIHETO
obmiero oOpazoBanus pazpaboTaHa Ha OCHOBE:
-  @enepa’dbHOr0 TrOCYIApPCTBEHHOTO OOpa30BaTENbHOIO CTaHIApTa CPEJHEro OOIIero
00pa3oBaHus, YTBEPKIASHHOTO MpHKa3oM MUHUCTEpCTBa oOpa3oBaHusi U Hayku PD ot 17
mast 2012 r. Ne 413 (c uamenenusimu u aononnenusmn) (gaisee — ®I'OC COO);
-  @epnepanbHO  00pa30BaTEIIPHONM MPOrpaMMbl  CpegHEro oOmiero oOpa3oBaHWS,
YTBEpKJI€HHOU ITprKa3oM Munucrepctpa npocsenieHust PO ot 18 mast 2023 1. Ne 371;
- Ycraa MBOY «1O Ne 10»;
- OCHOBHO¥ 00pa3oBaTeIbHON MPOTPaMMBI cpeHero obmiero oopazoBanus MbOY «11O NelOy;
- Paboueii mporpammer Boctiutanust MBOY «L1O NelOy;
- [lonoxenust o pabouux nporpaMmax.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJMETA «BHOJIOT' U5

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SIBJISIETCSl OJTHUM W3 KOMIIOHEHTOB INpeaMeTHON oOnactu «EcTecTBeHHO-HAaydHbBIE TIPEAMETHI».
Cornacvo mnonoxenussm OI'OC COO mnpoduibHble ydyeOHBIE NpPEAMETHI, H3ydyaeMble Ha
YIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOoM muddepenimanun oOydeHns Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIHMM, CPEIHMM TPO(PECCHOHAIBHBIM M BBICIIUM OO0pa3oBaHueM. B To ke Bpems
KQKJIBIH U3 OTUX y4EOHBIX MPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA MPUOPHUTETHOE PEIICHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3AHHBIX ¢ MpodopHueHTanuei
oOyyaronuxcs ¥ CTUMYJIHMPOBAHHEM HMHTEpeca K KOHKPETHOW 00JIacTH HayyHOTO 3HaHUf,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yuebnomy npeamery "buonorus" maér mpencraBiieHHe O IEIH U 3a/Ja4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnéHHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) MPEAMETHOE COJEpXkaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezenieHue mo KiaccaM, peKOMEHIyeT MOCJIeI0BaTeIbHOCTh U3YUYeHUs Y4eOHOTO MaTepuaia
C y4€TOM MEXIIPEJAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3pACTHBIX OcOOeHHOcTel oOydaromuxcs. B mporpamme mo OHOJOTHMU peann30BaH IMPUHLIMUIT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTUM Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHu,
Onmaromaps 4yeMy MPOCMAaTpPUBAETCSl  HANPABICHHOCTh HAa  MOCIEAYIOLIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS, MPEACTABICHUNA O 3I0pOBOM OOpas3e >KU3HU, Ha
BOCIIUTaHHE OEpPEeKHOTO OTHOILIEHUS K OKpYXKarolled MpUpogHOi cpene. B mporpamme 1o
OMOJIOTMHM TakXKe IMOKa3aHbl BO3MOXHOCTH yueOHoro mpenmera «buonorus» B peanu3anuu
tpeboBanuit ®I'OC COO k miIaHUPYEMBIM JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM
pe3ynbrataM o0OydeHus W B (POPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JEeSITENFHOCTH OOYy4alolIMXCcsl MO OCBOGHHUIO COAEpkKaHHS OHOJOTHYECKOro OOpa3oBaHMs Ha
YPOBHE CpeJHEero o0miero o0pa3oBaHusl.

VYueOHsblii mpeamer «buosorus» Ha YpOBHE cpelHero ooumiero odpa3zoBaHUsS 3aBepIlacT
Ouosnoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH HA PACHIMpPEHUE U YIIIyOJeHUEe 3HAHUI
oOydaromuxcs O JKMBOM TPHpPOJE, OCHOBAX MOJIEKYISIPHOM U KIETOYHOW OuoIoruy,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, BOIIOIMOHHOTO
YUEHHUSI ¥ KOJIOTUH.

N3ydenne yuebHOro mnpeaMera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOMIeMY MOJY4eHUI0 OMOIOrMYeckoro oOpa3oBaHUs B
By3ax W OpraHH3aIusax cpeaHero npodeccuoHaabHOro oOpazoBanus. OCHOBY €ro COJEp:KaHuUs
COCTaBIIsIET  CcHCTeMa  OWOJIOTHMYECKUX  3HAHHH, MOJIYYEHHBIX  TIpH U3YYCHUU



00y4aroIMMHUCICOOTBETCTBYIOIINX ~ CUCTEMAaTHYECKUX  Pa3/eioB OHMOJIOTMM Ha  YpOBHE
OCHOBHOTO o0mero oOpaszoBanus, B 10—11 kiaccax 3Tu 3HaHUS TMONYdYalOT pa3Butue. Tak,
pacimmpeHsl U yriryOneHbl OMOIOTHYECKUE 3HAHUSI O PACTCHUSAX, dKUBOTHBIX, rpulax, OakTepusx,
OpraHu3Me 4eJoBeKa, OOIMMX 3aKOHOMEPHOCTSX JKU3HHU, JIOTIOJIHUTEIBHO  BKJIIOYCHBI
OMOJIOTUYECKHE CBEACHUS MPUKIAJAHOTO M IOUCKOBOTO XapakTepa, KOTOpbIE MOXHO
UCTOJBb30BaTh KaK OPUEHTHUPHI U TOCIEAYIOIIEero BbiOOpa mpodeccuu. Bo3moxkHa Takke
UHTErpanusi OWOJOTMYECKMX 3HAHWA C COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJTY4YCHHBIMHU
00yJaromuMucs pH 3ydeHUH (PU3UKH, XUMUH, TeoTpadru 1 MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI M SBOJIIOIMUOHHBIA TOJAXOMBI K HM3ydeHHIo Ouosioruu. COrIacCHO UM, H3y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIC /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHH3allvy,
SBOJIIOLIMM OPTraHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHS OHOJOTHYECKOTO Pa3HOOOpa3us
mwiaHeTsl. Tak, B 10 kiacce M3ydaroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OHOJIOrHUH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
yueHue o ouocdepe.

VueOnplii mnpenmer «buonorus» Tmpu3BaH 00ECIEUNTh OCBOCHHE OOYYaIOIIUMHUCS
OMOJIOTUYECKAX TEOPHHA W 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWI, JISKANIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIIUXCS
HAyYHBIX JOCTIDKEHUSX, COBPEMEHHBIX HCCIICOBAaHUSIX B OHMOJIOTHH, TPHUKIATHBIX aCTIEKTax
Ouonoruyeckux 3HaHWM. J[ns pa3BuUTHS M NOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
HapsIy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJIEPKaHUU MPOTrpaMMBbl 110
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TON WIM HWHOM
obnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHUYECKHUX MPoOIIeM.

HOEJIN U 3AJAYU U3YHEHUSA YYEBHOI'O ITPEIMETA «bHOJIOI USI»

Lenp u3ydeHus yaeOHOro npeamera «buosorus» Ha yriyOJaEHHOM YpOBHE — OBJIJICHHE
OOyJaIONIUMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHOM OpPraHW3aIlldd >KHUBBIX CHCTEM
Pa3HOTo paHra ¥ MPHOOpEeTEHHUE YMEHHUI HCII0JIb30BaTh 3TH 3HAHUSA B (DOPMHUPOBAHUH HUHTEpeca
K omnpeaenéHHoi 001acTu NpodeCCHOHAIBLHON eATEIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, W K
BBIOOPY Y4EOHOTO 3aBeICHUS LIS TPOJAOJDKEHHS OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTibKeHHe 1elM M3y4eHus: ydyeOHoro mpeaMera «buosiorus» Ha yriryOJI€HHOM YpOBHE
o0ecrieunBaeTCs PEIICHUEM CIICAYIONUX 3a7ay:

OCBOCHHE OOYyYarOIUMUCS  CHCTEMbl OHOJIOTHYECKUX 3HaHUH: 00 OCHOBHBIX
OHMOJIOTHYECKUX TEOPHSIX, KOHIICMIMIX, THIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M IpaBHUIIAX,
COCTAaBJISIIONIUX  COBPEMEHHYH) C€CTECTBCHHO-HAYYHYK) KapTUHY MHpa, O CTPOCHHH,
MHOTO00pa3uu U 0COOCHHOCTSIX OMOJIOTHUECKUX CHUCTeM (KJIETKA, OPTaHU3M, TOMYJISIIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYyYalolmMXCsi €  METOJaMH  TO3HAHUS  KUBOW  TIPUPOJIBI:
HCCIIEI0BATEIL,CKUMHU METOIaMU OHOJIOTMUYECKUX HAyK (MOJICKYJISIPHON U KJICTOYHOUW OMOJIOTHH,
SMOPHOJIOTUU ¥ OMOJIOTMU PA3BHUTHUS, TCHETUKU M CEJICKI[UH, OMOTEXHOJIOTHHA U CHHTCTUYCCKOM
OMOJIOTUH,  TMAJCOHTOJIOTHUH, 3KOJOTHMH); METOJaMH  CaMOCTOSTEILHOTO  MPOBEACHUS
OMOJIOTUYECKUX HCCIICJIOBAHUN B JIa0OpaTopuu W B MpHUpoje (HAOIIOJCHUE, H3MEpEHHE,
AKCTIIEPUMEHT, MOJICITUPOBAHHE);

OBJIaZICHUE OOYYAIONUMUCS YMCHHSIMHU: CaMOCTOSITEJIbHO HAaXOJUTh, aHAIM3HPOBATH U
UCTIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEH U



CHMBOJIMKOW; YCTQHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMUM M COLUAIIBHO-
HSKOHOMHYECKUMH U SKOJIOTWYECKUMHU IPOOJIeMaMH 4EJIOBEYECTBA; OICHWBATH IOCIECACTBUS
CBOCW JIEATENPHOCTH 10 OTHOIIEGHHIO K OKpY)KaIoUIe NpUPOIHON cpenae, COOCTBEHHOMY
3MI0POBBI0 W 37I0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MIaKTUKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEICHUS B NPUPOAE M 0OeCreueHus
0€301aCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapakTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITHUS B 00JAcTH
OHOJIOTHH;

pa3BUTHE Y 00YYaIOUINXCSl MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIeMaMH, METOJIOJIOTHEeH OHOJIOTHYECKOTO HCCIEIOBaHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCIEOBAHUHM, pEIICHUS OHMOJIOTUYECKUX 3a7ad, MOJCITUPOBAHHUS
OMOJIOTUYECKUX OOBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXCs IIEHHOCTHOTO OTHOMICHHUS K JKUBOUM MPUPOJAE B IEJIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHYECKOW, TeHETHYECKON
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B IMPHUPOJIE; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3J0POBbS M 3J0POBBSl OKpYXKAIOUIUX JroAeH (coOnoneHust mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKHMX 3HAHUHN U YMEHUN B TIOBCETHEBHOM JKU3HH;

CO3JaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOy4arOIMIMMHCS HWHIUBUAYAIbHON
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyronemMy mpodecCHOHATBHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMHU
peruoHa.

BOCIIUTATEJbHBIN INOTEHIIUAJIL YYEBHOI'O MPEJIMETA
«BHOJIOT USI»
peanu3yeTcs yepes

e (opMUpOBaHHE UHTEIUICKTYAIbHO Pa3BUTOM JTUYHOCTH, TOTOBOU K
camM000pa3oBaHUIO, COTPYAHUUYECTBY, CAMOCTOSTEIHLHOMY MPUHATHIO PELICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIIOBUSM KU3HU;

e HAMpaBJICHHOCTh OOYYCHHS Ha CUCTEMATHYECKOE MPUOOIIEHUE YJaluXxcs K
CaMOCTOSITENILHOM MO3HABATENLHON JESTeIbHOCTH, HAYYHBIM METOJIaM MO3HAHHUS,
(hopMHPYIOIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K OMOJIOTHH;

e obecneueHue ycIOBHM, CIIOCOOCTBYIOIUX PUOOPETEHNIO 00YUarOIIUMUCS OTIBITA
pa3HO00pa3HOM AEATEIbHOCTH, TO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBbIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHLIMH ), IMEIOLNX YHHUBEPCAIbHOE 3HAYSHUE /ISl pa3IMYHbIX
BU/JIOB JIESITE€IBHOCTH;

. (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBSCHATD U OLCHUBATD SBJICHHUS OKPYKAIOLIECTO MHUPA HA
OCHOBAHMH 3HAHUM U OIIbITA, MMOJIYYCHHBIX ITPU U3YUCHUUN 6I/IO.TIOTI/II/I;

e (opmupoBanue y 00yyaromuxcs ryMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS
LEHHOCTH OMOJIOTUYECKUX 3HAHUHU JUISI BEIPAOOTKHU 3KOJIOTUYECKH
11€J1ec000pa3HOr0o MOBEJICHHS B OBITY M TPYAOBOM AEATEIBHOCTH B IIEIAX
COXPAHEHHUs CBOETO 3[J0POBBS M OKPYXKAIOIIEH IPUPOJHON CPEbL;



e  pa3BUTHE MOTHBAIIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMUTAaHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKIX [IECHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY TTPO(HIIS M HAMPABICHHOCTH JTATbHEHUIIIEro 00yUeHUS;

e  HCHOJH30BAHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJICpKaHUs yIeOHOTO IpeMeTa
gyepe3 AEMOHCTPALNIO 00YJaIOIIUMCsI IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MTOBEICHHUS, TIPOSBIICHUS YEJIOBEKOIIO0MS M T0OPOCEPACIHOCTH, Yepe3 o 100p
MpOOJIEMHBIX CUTYallui 7Sl 0OCYKICHHUS B Kilacce;

e MPHMEHEHHE HA YPOKE MHTEPAKTUBHBIX (POPM pabOTHI yUaIIUXCS:
VMHTEJUIEKTYAJIbHBIX UI'P, CTUMYJIUPYIOIIHUX T03HABATEIbHYIO MOTHBALUIO
IIKOJIbHUKOB; INCKYCCU;

e VHHMIMHMPOBAHME U MOJJEPHKKA UCCIEIOBATEIbCKOM 1€ATENbHOCTH LIKOJILHUKOB B
pamMKax peajn3allii UMHU HHIUBUAYAJIbHBIX U TPYIIOBBIX UCCIIEA0BATEIbCKUX
MIPOEKTOB.

MECTO YYEBHOT' O ITIPEJIMETA B YYEBHOM IUVIAHE HIKOJIbI

OOmiee 4YmCiio YacoB, OTBEACHHBIX HA HM3yYEeHHE OWOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJEIO).

OTO6op oOpraHu3zaliMOHHBIX  (OpM, METOOB H  CcpeACTB OOydeHus OHOJIOTHH
OCYIIECTBISIETCS C yYETOM CIENMU(PHUKH €r0 COACpKaHUS W HANpPaBICHHOCTH Ha TPOJIOJDKEHUE
OMOJIOTMYECKOTO 00pa30BaHUs B OPraHU3aIUAX CPEAHETO MPOQPECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTeTbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTMHM Ha YriayOJE€HHOM ypOBHE SIBIISICTCS
MPOBEACHUE JTA0OPATOPHBIX U MpaKTHYEeCKuX pabdoT. Takke ydacTue oOy4aromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpEe/eNIIeTCs y4YUTENeM Ha OCHOBE HMMEIONIMXCS MaTepUalbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHM.

YYEBHO-METOIUYECKHWIH KOMILJIEKC

TepemoB A.B., [lerpocoBa P.A. buonorus. buonorndeckrue CUCTEMBI U TTPOLIECCHI.
VYray6nennoe oOydenue. 10 -11 xmacc. OO0 «MOLl Muemo3uHa»

Tepemos, IlerpocoBa: buosorus. 10-11 kiaccel. buonornueckuit CUCTEMbI U IPOLIECCHI. YTII.
ypoBeHb. MeToaundeckoe nocooue. PI'OC

COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxxaHue MpPOTpaMMbl, BBIACIIEHHOE  KVYPCUBOM, HE BXOAWT B  TMPOBEPKY
rocynapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. Buonorus kak Hayka

CoBpemeHHast Ouoyorusi — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OHWOJIOTHH.
buonoruveckne Hayku W u3ydaemble UMHU Tpobrembl. DyHIaMEeHTaIbHBIC, MPUKIATHBIE WU
MMOUCKOBBIC HAYYHBIE UCCIIEOBAHMSI B OMOJIOTHH.

3HaueHne OuoOJIOTUH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOUW KapTUHBI
mupa. [Ipodeccun, cBs3aHHbIE ¢ OuWonorueil. 3HaueHHWe OWONOTHMH B MPAKTHYECKOU



JEATEIBHOCTH YEJIOBEKA: MEJMIMHE, CEIbCKOM XO35HCTBE, IPOMBILUICHHOCTH, OXpaHe
MIPUPO/IBI.

JdeMoHcTpanuu

[optpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Meunpnens, B. WU. Bepuanckuii, W. II. IlaBnos, 1. 1. MeunukoB, H. M. Basunos, H. B.
Tumodeer-Pecockmii, [Ixx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmuuer u cxembl: «CBS3b OMOJIOTUH C IPYTUMHU Haykamu», «CrucremMa OMOJIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U HX H3yYeHHE

XKuBble cucTembl Kak IpeaMeT u3ydeHust ouosoruu. CBONCTBA KUBBIX CUCTEM: €AMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTh, CIIOXKHOCTb M YHNOPSAJOYEHHOCTh
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHU3alusi, CAMOBOCIPOMU3BEICHHE,  Pa3JIPakKUMOCTb,
W3MEHUYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHuM3ald JKABBIX CHCTEM: MOJEKYJISPHBINA, KIECTOYHBIMA, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJISAINOHHO-BUIOBOM, 9KOCHCTEMHBIN (OHMOTEOIEHOTUYECKHUIT ),
ouocoepusiil. IIponeccsl, npoucxoasuiue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuzsp kak ¢opma cymectBoBaHusl MaTepun. Hayku, n3ydaroniue ,HUBbl€ CUCTEMBI Ha pa3HBIX
YPOBHSIX OpraHU3aIUHU.

N3yuenne xuBbIX cucteM. Metoasl Omosornueckoir Hayku. HaOmionenue, maMepeHue,
SKCIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. [loHsATHE O 3aBUCHMOM M HE3aBUCUMOU
nepemMeHHOM. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKaKEHUS PE3YJIBTATOB HKCIIEPUMEHTA.
[loHATHE CTaTHCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmuper u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJOrHYEcCKHEe CHCTEMBI,
«CBOICTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMU KUBOU MPUPOILD», «CTPOCHUE )KUBOTHOM
KIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO  OpraHu3May,
«buoreonienos», «buochepa», «MeTo bl H3ydeHHUS )KUBOU MTPUPOIBI.

O6opynoBanue: 1abopaTopHoe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUHN, U3MEPEHUN,
JKCIIEPUMEHTOB.

IIpakTHyeckass padora «lcnosp30BaHUE Pa3IMYHBIX METOJOB IPU U3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn

Knetka — cTtpykrypHO-(pyHKIIMOHAIbHAS €IMHULIA XKUBOTO. VMICTOpUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTonpl MOJEKYNIAPHOM U KIETOYHOM OMOJOTMH: MHKPOCKOMHMS, XpoMartorpadus,
anektpodope3, METoJ  MEYEHBIX aToMoB, auddepeHurnaibHoe eHTpUudyrupoBaHue,
KYJIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Koundghoxanvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuier 1 cxembl: «CBETOBOW MHKPOCKOM», «DIEKTPOHHBIN MHKpOCKom», «McTopus
Pa3BUTHUS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpenapaTbl PacTHUTEIbHbBIX, KUBOTHBIX H
OaKTepuaTbHBIX KIETOK.

IIpakTuueckas padora «V3yueHue MeTOJOB KIETOUHOW OHosoruu (xpomarorpadus,
anekTpodopes, nupdepenimansHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH



XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPAMUKPOAJIEMEHTHL. Boga u €€ poJib
KaK pacTBOPUTEN, pEareHra, y4yacTHE€ B CTPYKTYPUPOBAHUM KIETKH, TEIUIOPETYIISALUY.
MuHepanbHbIe BEIECTBa KJIETKH, UX OHOJornyeckast poiib. Pojib KaTHOHOB M aHHOHOB B KIJIETKE.

Opranuyeckue BellecTBa KIETKU. buosiornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTyphl OenxoBoi MoisieKynbl. IlepBudnas crpykrypa Oenka, MenTHaHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTyphl. JleHarypauus. CBoiCcTBa OEIKOB.
Knaccugukamnus 6enkoB. buonornueckue QyHKIN 0eKoB. [Ipuonsi.

VYrneBonsl. MoHOCAaxXapuabl, AWCAXapubl, OJIUTOCAaXapHIbl M THoJucaxapuabl. OOmmii
IUTaH CTPOCHUS M (PU3MKO-XMMHUYECKHWE CBOMCTBA yriieBoAoB. buonorndyeckue ¢GyHKINU
YTJIEBO/IOB.

Jlumuael.  TmapoduneHO-rHIpodoOHBIe  cBoiictBa.  Kmaccudukanmss — mummmos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepoupl. buonornueckue ¢pyHkiuu aunuaoB. OOmme
CBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucinotel. JIHK n PHK. Ctpoenune HykiaeMHOBBIX Kucia0T. HykieoTuabl.
[Mpunuun kommiementapHoctu. IlpaBuno Yapradpda. Crpykrypa JJHK — nBoiinas cnmpais.
Mectonaxoxaenue u ouonorundeckue pynkuun JHK. Bunet PHK. ®ynxinun PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHbIE TMEPEHOCUYHMKH, UX (QyHKIMM B KIeTKe. /[pyeue
HYyK1eo3uompugochamol (HT®).CexBeHnpoBaHUE JTHK. Memoowvl 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OuoJjoTHs: OMOXMMHYECKHE U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyl. Modenuposanue cmpykmypol u  @QYHKYuUl
Ouomonexkyn u ux komniekcos. Komnvromepuwiii ouzaiin u opeanudeckuti cunmes OUOMONIEKYI U
UX HenpupoOOHbLIX AHAL02086.

JdemoHcTpauuu

[Toptpertsr: JI. [lonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammsel:  «PacnpeneneHue XMMHMYECKHMX DJIEMEHTOB B  HEKHUBOH  IIPHPOIE,
«PacrpeneneHne XMUMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabnuua XMMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemecrBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJEKYNbD», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHe MOJIEKYI
munuaoBy», «HykienHoBsle KUCIOTED, «CTpoeHre MOseKynbl ATD».

Ob6opynoBaHue: XUMUYECKas ocyia U 000pyI0BaHHUE.

JlabopaTopHas pa6ora «O0HapyxeHHEe OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTopHas pabora «lccienoBanue HyKIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. CTtpoenne n pyHKIIUN KJIETKH

Tunbl KJIETOK: 3yKapHOTHYecKass M IpokapuoTudeckas. CTpyKTYpHO-()YHKIHOHAJIbHbIE
00pa3oBaHUS KIETKH.

Crpoenune mnpokapuoTHueckod kieTku. Kierounas creHka Oakrepuil U apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTPO(PHOM U aBTOTPO(HON MPOKAPUOTUYECKUX KJIeTOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3AaX.

Crpoenne u (HyHKIMOHUPOBAHUE DYKApUOTHUECKOW KieTkH. [Imasmaruyeckas memOpaHa
(mnazmanemma). CTpykTypa mia3MaTHyeckod MeMOpaHbl. TpaHCHOPT BelIeCTB 4Yepe3
IUIa3MaTUYECKyI0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOneruyénHas nupdys3us), aKTUBHBIN
(mepBUYHBIA M BTOPHYHBIA aKTUBHBIA TpaHcroptT). [lomynponunaemocts mMemOpanbl. PaGorta
HaTpUI-KaIMEeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (aronuro3. Jk3ouuto3. Kinerouynas cTeHka.
CrpykTypa 1 (yHKIUHU KIETOYHONW CTEHKH PACTCHH, TPHOOB.



Huronnaszma. I{uto3onb. Llutockener. JIBwkeHue uurtomniaazMbl. OpraHoujibl KIETKH.
OpHOoMeMOpaHHBIE OpraHOWIbl KIETKH: dHAoIIazmMaTndeckas ceth (DI1C), ammapar [Nombmkwy,
JM30COMBI, MX CTpOeHHEe W (PYHKIUH. B3anMOCBS3b OJHOMEMOpaHHBIX OPTaHOMJIOB KIIETKH.
CtpoeHne TrpaHyISIpHOTOPETHKYITyMa. Mexanusm Hnanpaenrenus bOeikoe ¢ OIIC. Cunres
pactBopuMbix ~ OenkoB. CuHTE3  KJIETOUHBIX  MeMOpaH. Imamkuit  (arpaHyssipHBIi)
SHJIOTIA3MaTHUeCKUil peTukynyM. CekperopHasi ¢yHkuus ammapara [onbmku. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka benkos ¢ annapame I onv0dicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTok. Kinerounsiii cok. Typrop.

[TommyaBTOHOMHBIE OpraHOWIBl KJIETKH: MHUTOXOHAPHUH, IUTACTHABL [Ipoucxoscoenue
mumoxonopuui u naacmud. Cumobuocenes (K.C. Mepesckosckui, JI. Mapeynuc). CtpoeHue u
GYyHKIMU  MUTOXOHAPHA W TulacTu. llepBUYHBIC, BTOPUYHBIE M CJIOKHBIE ILIACTH]IBI
(OTOCHHTE3UPYIOIIUX  JYKapuOT. XJIOPOIUTACTBI, XPOMOIUIACTHI, JIGHKOIUIACTBI  BBICHIMX

pacTeHui.
HemeMmOpannbie opranonasl kieTku CtpoeHne M QyHKIUU HEMEMOpPaHHBIX OpPraHOM/IOB
KIIETKH. PuGocomsl. IIpomedicymounvie Qunramenmot. MukpoduiaMeHTHI.

Axmunogvlemuxkpogunramenmol. MpllIeUHbIE KIETKU. AKMUHObIE KOMNOHEHMbl HEeMbIUEYHbLX
knemox. Mukporpybouku. Knerounsiii nentp. CTpoeHHe U JABM)KEHUE JKTYTUKOB M PECHHUYEK.
Muxkpotpy6ouku 1uTorasmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

Anpo. OGonouka siapa, XpOMaTUH, KapuoOIUIa3Ma, SAPBIINIKH, UX CTpOe€HUE M (YHKIIHH.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmojokeHHEe XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBI. J{uHamuxa s0epHOl
060110uKU 8 Mumose. foepHulii mpauncnopm.

Knerounsie  BimroueHus. CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JIYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl 1 cxembl: «CTpOEHHE SYKAPHOTHYECKOW KIETKW», «CTpOeHHE IKHUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKu», «CTpoeHue MUTOXOHAPUN», «Sapoy», «CtpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >XKUBOTHBIX
KJIETOK, MUKPOTIpEnapaTbl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHON MeMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue IUIa3Moin3a M JEMIa3MOJH3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. OOMeH BelecTB U NPeBpalleHHe JHEPIUHU B KJIeTKe

AcCUMWIALINMS U TUCCUMUIISILIUSL — JIBE CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTpPOGHBIH W reTepoTpodHbIA. YyacTHe KuUCIOpoja B  OOMEHHBIX —Ipolieccax.
OHepreruyeckoe obecreueHne KieTku: mpespameHnue AT® B 0OMEHHBIX MHpoleccax.
DepMeHTAaTUBHBIN XapakTep peakluuid KIETOYHOTO MeTabonuszMa. DepMeHTHI, UX CTPOCHHE,
cBoiictBa U MexaHu3M jedcTBus. KodepmeHntel. Otianuus (pepMEHTOB OT HEOPraHUYECKHUX
Karajau3aTopoB.  benku-akTuBaTopel W OENKU-UHTHOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIINI OT pa3NIUYHBIX (PAKTOPOB.

[lepBuuHBIN CHHTE3 OpPraHMYECKHX BellecTB B KieTke. dortocuHTe3. AHOKCUceHHbll U
oxcucennbvlll pomocunmes 'y obaxmeputi. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peakyuonHozo yeumpa. Ponb xmopomnactoB B mpoiiecce GoTocuHTe3a. CBETOBas U TEMHOBas
bazpl. @omoovixanue, Cz., Cs- u CAM-munsr ghomocunmesa. IlpoayKTUBHOCTh (POTOCHHTE3A.
Bnustaue pa3nuyHbIX GaKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.



Xemocunte3.  Pa3HooOpasue  OpraHm3MOB-XEMOCHHTETUKOB:  HHUTpH(pULIMpYIOIINE
OakTepuu, kene300aKTepun, cepobaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUeHNEe XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Buael 6poxxenus. IIpogykTel OpoXKeHHS M MX HCHOJIb30BaHUE
94eIIOBEKOM. AHAIpPOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTHH ¥ BO30YAUTEIH
00JIe3HEH.

AdpoOHBIE OpraHM3MBbl. JTambl 3HEpPreTHuecKkoro oobmeHa. IloaroToBUTENBHBIN S3Tall.
I'mukonu3 — 6ecKUCIOPOJHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JbIxaHue. Pojib MUTOXOHApPUI B mIpoleccax
onosorndyeckoro okucieHus. Llukmumaeckue peakiun. OkucnurenbHoe (hochopumupoBaHue.
Duepeus membpannoeo epaduenma npomonos. Cumnmes ATD: paboma npomomnnou ATD-
cunmaszvl. IlpenmymectBa a’poOHOr0 TyTH oOOMEHa BEIIECTB MeEped  aHadpPOOHBIM.
O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

optpertst: k. [puctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IJHEpPreTHueckuii oOMen», «buocuHTe3 Oenmkay,
«Ctpoenue GpepMeHTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladopaTopHasi paGora «/3yueHune KaTaTUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
MpUMepe aMuIa3bl WK KaTajaasbl)y.

JladopaTtopnas pabGora «/3yyeHue (QepMEHTAaTUBHOTO pAaCIICIUICHUS TEPOKCH/IA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas padora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXaHUSD.

Tema 7. HaciencrBenHasi uHpopManus U peaju3anus eé B KJeTKe

Peakuuu marpuyHoro cunrtesa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKLUIX MATPUYHOTO
cuHTe3a. Peanmmzamms HacnenacTBeHHOW wuH(opmanuu. ['eHeTHYecKWid KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuudblid cuaTe3 PHK. [IpuHUMOB TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
aHTHUIAPAUIECIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka. YcmoBus
OonocuHTe3a O6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B OMocuHTE3Ee OerKa.

Cospemennvie npedcmasienus o cmpoeruu 2eHos. OpraHuzalus reHoMa y MpPOKapHoT U
9yKapuoT. Perymsius akTUBHOCTH T'eHOB Yy mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonexynapHuvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius 0OMeHHBIX MpolieccoB B KieTke. KiieTounslii romeocTas.

Bupychl — Heknerounble (GOPMBI KU3HH M 0ONUratHele mapasutbl. CTpoeHHe MPOCTHIX U
CIIOXKHBIX BHPYCOB, DPETPOBHUPYCOB, OakrtepuodaroB. JKusnennvii yukn [HK-cooepoicawux
supycos, PHK-cooepaicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycuble 3a0oseBaHusi uenoBeka, KUBOTHBIX, pactenui. CIINJ], COVID-19,
COILIMANIbHBIE U MEAULIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayusa u ananuz 6orvuwiux maccusos («bigdata») cmpykmypnovix
ouonocuueckux oaunvix. Hanomexmonocuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
@yHryuu b6enxos. Cnocobwvl 0ocmasKu iekapcma.

JdeMoHcTpanuu

[Moptpetsi: H. K. Konsuos, . Y. iBanoBckuii.

Tabmuer u cxemsl: «buocuHTes Oenka», «leHeTmueckuid Kom», «Bupyce,
«bakTepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIN BUPYCa.



Tema 8. /Ku3HeHHBbIN UK KJIETKH

Knerounblii nwmkin, ero mepuoasl u perymsuusa. Mutepdaza um muro3. OcobeHHOCTH
MporeccoB, mpoTekaronux B uaTepdase. Iloaroropka kinetku K aeneHuto. [IpecuHTeTHYECKUI
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMM M IOCTCUHTETUYECKUH (IIPEMUTOTUUYECKUIN) MEPUOJIbI
uHTEep(ha3bl.

Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpuHnuner  perumkanun — JTHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aAHTHUIAPAUIEIbHOCTh. MexaHu3M
permmkanuu  JJHK.  Xpomocomsl. Crpoenue xpomocoM. Temomepsl u  Telomepasa.
XpOMOCOMHBIN HAOOp KJIETKM — KapuOTHIl. JIMIIOMIHBIA U TarjaouJHbIA HAOOPBl XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kietkn — mMuTo3. CTaguu MHUTO3a W MPOUCXOJAIIME B HUX MPOLECCH. THIIbI
muto3a. Kapruokunes u nutokunes. bruonoruueckoe 3HaueHne MUTO3A.

Perynsuust mMutotMyeckoro Imukia kieTku. [Iporpammupyemasi kierodHas Tubenp —
aronTo3s.

Knerounoe siapo, XxpoMocombl, pyHKIIMOHAIbHAATEHOMUKA. Mexanusmol nponughepayuu,
oughepenyuposxu, cmapernus u eubeau kiemox. «l{ugpposasn xnemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpauuu

Tabmuupl u cxembl: «KU3HEHHBIH UK KIETKH», «Muto3», «CTpO€HHE XpPOMOCOMY,
«Pemmukarus JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas pa6ora «HabOmoneHne MuUTO3a B KJIETKaXx KOHUYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUBHEACSITEIbHOCTU OJHOKIETOYHBIX OpraHu3moB. bakrepum,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKIIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KooHnanbHeie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpa3oBareibHasl, IMOKPOBHAs,
MIPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOCHHUS, (PYHKIUN U PaCMOIOKEHUS
TKaHEe! B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX M  4eloBeKa. TUIbI JKUBOTHBIX TKaHEH: SIUTEIHalIbHAs,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpOeHHUs, (YHKUUNA M PaCIOJIOKEHUS
TKaHEeH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U FreHEpaTUBHBIE OpraHbl pacTeHuil. Opralbl U CUCTEMBI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMY OpraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmii. Ckenerbl  OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI ckeneT. CTpoeHHe U TUIbI COETUHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. J[BUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pEeCHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWl: TpPOMU3Mbl U HACTHUU.
JIBuKeHHe MHOTOKIIETOUHBIX )KUBOTHBIX U YEJIOBEKa: MbIlieuHas cuctema. Pedrexc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Iuranue opranusmoB. [lornomieHue BOJbI, YIIAEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.



[IuTanue MO3BOHOYHBIX XUBOTHBIX. OTHenbl NMuIeBapUTEIbHOrO Tpakra. [luieBapurenbHble
xkenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jlpixanue opranu3moB. [[pixanue pacteHuil. Jlprxanue xuBoTHBIX. [uddy3us ra3os yepes
MOBEpPXHOCTh KiIeTKU. KoxHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe u JIErouHoe
nbIxaHue. JIpIxaHMe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHas cUCTEMa 4ejnoBeKa. MexaHu3m
BEHTUJISILUM JIETKUX y NTUL U MJIeKoNUTaromux. Perynsnus apixanus. JlpixareiabHble 0OBbEMBI.

Tpa"cnopr BeweCTB y OpraHu3MOB. TpaHCHOPTHBIE CUCTEMbl pacTeHui. TpaHcrnopt
BELIECTB Yy JKUBOTHbIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHass cucrema
II0O3BOHOYHBIX JKMBOTHbIX U uenoBeka. Cepue, KpOBEHOCHbIE cOCylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIONMOHHBIE  YCIOKHEHHS  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beiienenne y opranusmoB. Beinenenue y pacrteHmil. BelneneHue 'y  JKMBOTHBIX.
CokpaturenpHble Bakyoiu. Opranbl BblieneHus. @uibTpainus, cekpeuus | oOpaTHoe
BCaChIBaHME KaK MEXaHU3MbI pabOThl OpraHoB BhlJeNeHNs. CBsI3b MOJIOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y Mmo3BOHOYHBIX JKMBOTHBIX M uesioBeka. Iloukw.
Crpoenue u pyHkuroHUpoBaHKUE HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LHCTHI MMPOCTENIINX. 3alUTa Y MHOTOKIETOUHBIX pacTeHnil. Kyrukymna. CpencTsa nacCUBHOU U
XUMHUYECKOU 32Tl OUTOHIIUEL.

3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOHBIE. 3allUTa OpraHu3Ma
or OonesHedl. MMmyHHas cucrema denoBeka. KileTouHbli W TyMOpalbHBIH HMMYHHTET.
BpoxnéHuenii u  mpuoOpeTEHHBIM  cenupUYecKuii UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro uMmyHnuteta (I1. Dpmux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bpo)kIEHHOTO MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHU.

PasmpaxxumocTs M perynsduuss y OpraHm3moB. Pa3apaxumocTe y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsiuus y pacteHuid. PocToBbIe BeliecTBa W UX
3HAYECHHUE.

HepBHas cucrema u peduiekTopHas perysasauus y KUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOM CHUCTEMBI y SKMBOTHBIX. OTIEINbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHble u
YCIIOBHBIE peIIEKCHI.

I'ymopanpHas perymsuus W SHIOKPHHHAs CUCTEMa JKMBOTHBIX M 4YesoBeka. JKenessl
SHIOKPUHHOM CHCTEMBl M HX TOpPMOHBL JlelicTBUE TOpPMOHOB. B3auMoCBS3b HEpPBHOW U
SHJIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanun

IToptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIH»,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHM», «CHCTEMBI OpraHOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHMID,
«KopueBble cuctemb», «Crtpoenue cteOns», «CTpoeHHME JHCTOBOM IIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cuctema», «KpoBeHOCHass cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpliedHass CcHCTEMay,
«BergenurensHas cucreMa», « QHIOKpPHHHAsA cucTemay, «CTpoeHue Mplmis», «MMMyHHTET»,
«KumeynononoctHsle», «CxeMa NUTaHUS pacTeHUi», «KpoBEHOCHbBIE CHCTEMBI NO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe THIpb», «CTpoeHHE IUIaHApUW», «BHYTpeHHEE CTpOEHHE H0XKAEBOTO
yepBsi», «HepBHas cucrema pei0», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctema MIEKONMMTAIOMIKXY,
«HepBHas cucrema uenoBekay, «Pediekey.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHMKPOIpENnaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE



9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HBIX OTIENIOB, BIAXHbBIE IpenapaThl
KUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIUN OECTI03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOIO IHTAaHHUS PACTCHHH,
pacuiernyieHust Kpaxmaia © OelIKoB TOJ JeiicTBHeM (QepMeHTOB, OOOpyIOBaHUE JUIA
JEMOHCTpAIMU OIBITOB 10 M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUH, MOJIENTN TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHoxkeHHe U pa3BUTHE OPraHU3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIIAINS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pa3muoxenue. [lonoBble kineTkw, wiaum ramerbl. Meio3. Craguu Meiosa.
IToBenenne xpomocom B Menose. KpoccnHrosep. bronornueckuii cMbICH Meio3a U ITOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y JkuMBOTHBIX. [lojoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KJIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHUE IMOJIOBBIX
KJIETOK.

OmroI0TBOpeHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OILIONOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enagnvlx npobaem smopuonozuu. Konyenyus mopgozeros
u mooenu mopgoeeneza. Ctaauu dMOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISTYIIKH). J[pobieHue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH NPOOJECHUS MIICKOTHUTAIONINX. 3apOBIIIEBbIC JTUCTKU (TacTPYJISAIINS).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK PE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. BrusHue Ha
SMOpPHOHAIILHOE PAa3BUTHE PA3INUHBIX (PaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pasButue xuBOTHbIX. llocTamOpuonHanpHbIi mepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B MPUPOJE.
Tunsl pocta >XUBOTHBIX. DaKTOpPhl pPErylslUM poOcTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHATBHOTO Pa3BUTHUSL y KUBOTHBIX M ueioBeka. llepuoabl OHTOreHesza 4YeloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHokenne u pasButue pacteHuil. ['ametodur u crnopodput. Meiio3 B KHU3HEHHOM
uukine pacreHuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyJISIMN OHTOT€HEe3a Y PACTCHHUM U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [llneman.

Tabmuiel u cxemsl: «BerertaTuBHOE pa3MHOKeHUE», « TUMBI OECMONIOr0 pPa3MHOKEHUS,
«Pa3MHOXEHHE XIaMUIOMOHaAb», «Pa3sMHOXkeHHe oSBrieHbl», «Pa3MHOXKEHUE THAPBIY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHe SHUIEKICTKH W CIIEPMATO30UIay,
«OcHOBHBIE cTauu OHTOTeHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuTHE MaiicKoro
Kyka», «Pa3Butue capanum», «Pa3BuTtHe IArymkn», «J{BolHOE OIIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuii», «CTpoeHHE CeMSH OIHOIONBHBIX M JIBYAOJBHBIX pacTeHUn», «KWU3HEHHBIN MUK
MOPCKOW KamycTel», <«OKW3HEHHBI [WKIT MXa», <«KU3HEHHBIH UK MAaroOpOTHHUKAY,
«OKW3HEHHBIN ITUKIT COCHBD».



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30H/I0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopnasi pabora «l3yueHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BplsBI€HHE NMPU3HAKOB CXOJACTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICITUX PACTCHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
®pusa, T. Moprana. Ponb oredecTBEHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Pabdorsr H. K.
Konbsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, FO. A. ®unmunuenxo, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE
T€HBbI, aJbTEPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN MpPHU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHOoTUrl. OCHOBHBIE METOJIbl TE€HETUKHU:
rUOPUA0TIOTMUECKUN, IUTOJIOTHUECKUM, MOJIEKYIIPHO-T€HETUUYECKHI.

JdeMoHcTpanuu

[optpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckmuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXeMbI CKpELTUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TEHETHICCKUX HUCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH E€AMHOOOpa3us
ruOpUIIOB TMepBOro mokoJieHus. IlpaBuno momuHupoBaHus. Bropoit 3akoH MeHnenss — 3aKoH
paciuernyieHus: mpu3HakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaAMET.

AHanmuzupyromiee  ckpeunuBaHue.  [I[poMeXyTOYHBI ~ XapakTep  HacJIEJOBaHMS.
Pacmiennenne npu3HakoB Npy HEMTOJIHOM IOMUHUPOBAHUU.

JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HacJieoBaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKpELIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CruemnieHHOe Hacle10BaHue
I€HOB, HAPYILIECHHUE CLETUICHHUS MEX1y TeHaMu. XPOMOCOMHAasi TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIA MEXAaHHM3M OIPEACNICHUs Mojda. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTudeckass CTPYKTypa IMOJIOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLETVIEHHBIX C MTOJIOM.

l'enotun kak nenoctHas cucreMa. [lnefoTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3auMopeiicTBue HeayuleNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonmmmepusi.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJIOTHUECKUX TPOIECCOB, TMOBEIEHHs W KOTHUTMBHBIX (yHKuuil. ['eHeTmueckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acteKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(OopMaIuu B
MIOKOJIEHUAX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabnuuer u cxemsl: «llepBbiii U BTOpOi 3aKoHBI Menaens», «Tperuit 3akoH Mennens»,
«AHanusupyollee ckpenuBanue», «HenonHoe nomuHupoBanue», « CLEIIEHHOE HACIEI0BaHUE
MIPU3HAKOB y Ipo30dumbl», «I'eHeTuka monay, «Kapuorumn yenosekay, «Kapuotun npo3oduis»,
«Kapuotun ntutibl», «MHOKECTBEHHBIN ajienn3m», «B3aumoaeiicTBre reHoB.

Ob6opynoBaHue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi rHOpHUIOB MEPBOTO
MOKOJIEHUSI U PACLICIJICHUS NPU3HAKOB, MOJIENb JUIsI JEMOHCTPAIMM 3aKOHA HE3aBHUCHUMOTO



HACJIEJOBAaHUS [IPU3HAKOB, MOJEIb Ul AEMOHCTPALMU CLEIJIEHHOIO HACJIEI0BaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «/po3oduay.

IIpakTnyeckass padora «V3ydeHue pe3ynbTaTOB MOHOTHOPHIIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

IIpakTnyeckass padora «M3ydeHue pe3yIbTaTOB AUTHOPUIHOTO CKPEIIMBAHHS Y
IPO30(HUITBD).

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3anmopelictBie TreHoTtHna u cpeapl npu (GopmupoBaHHH (eHOTHNA. V3MEHUYHUBOCTH
npu3HakoB. KauecTBeHHBIE M KOJWYECTBEHHBIE TPHU3HAKU. BuUIbI  HU3MEHYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

MomudukanronHass u3MEHIMBOCTh. Poyib cpenpl B (opmupoBaHUN MOIU(DUKAIMOHHOM
n3MeHunBocTl. Hopma peakuuu npusHaka. BapuanmoHHbsli psii 1 BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAN(PUKAIIMIOHHON U3MEHYUBOCTH.

l'enoTunuyeckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW WM3MEHYUBOCTH. Buipl
TEHOTHITUYECKON M3MEHUYHNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KombOunatuBHass u3MeHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOU
M3MEHUYMBOCTH. Pojb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJaHUM I'€HETHYECKOI0 pa3Ho00pa3us
B IIpejiesiaX OJIHOTO BUA.

MyrtanuonHasi W3MEHUYMBOCTh. Buapl MyTtanuid: TEHHBIE, XPOMOCOMHBIE, TEHOMHEBIEC.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallud. SJepHbIE W [HUTOIIA3MATHYECKHE MYTaIlUH.
Comarnueckne W moJjoBble MyTauuu. [IpuuuHBI BO3HUKHOBEHMsI MyTauuid. MyTareHbl M UX
BIIMSIHUE HAa OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO Ipoliecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacnenctBeHHoW wu3meHunBocTH (H.M. BapwmiioB). BHesnmepHas W3MEHUMBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, pPOb INULEHEMUYECKUX (PaKkmopos 6 HAc1e008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmupsr 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukalroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUS YelloBeKay, «Buabl myTanuiiy.

O6opynoBaHue: XuBble U repOapHble 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BApUALIMOHHON KPUBO».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS TI'€HOMA YeJIOBEKa.
MeToibl U3yueHUsI TEeHETUKU YENIOBEeKAa: MeHealOTUYECKUM, OJM3HEIOBbIN, TUTOICHETUYECKH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUeCcKuid. COBPEMEHHOE OIIpENIEICHHE
TE€HOTHIA: MTOJTHOT€HOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomounso TTP-
aHanuza. HacnenctBennsie 3a0051eBaHus yenoBeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MpEeApaclooKEHHOCThIO. 3HAYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEeIOTBPAIIEHUN U JICUEHWU TeHETHUeCKUX 3a00NieBaHU YenoBeka. MeauKo-TeHEeTHYEeCKOoe
KOHCynbTHpOoBaHue. CTBOJOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPy3a». DTHUECKUE aCIEKThI
WCCIIeIOBAaHUH B 00JIaCTH PeJAKTUPOBAHHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue (pakTOpbl MOBBHIIMIEHHON YYBCTBUTEIHHOCTH YEIOBEKa K (PU3UYECKOMY U
XMMHUYECKOMY 3arpsi3HEHMIO OKpYXKarolled cpelpl. ['eHeTudeckas IpenpacrookeHHOCTh
YeJIOBEKa K MaTOJOTUsM.

JdeMoHcTpanuu



Tabmumer u cxembl: «Kapuotun denoBekay, «MeToapl M3y4CHHS] TCHETUKH YEJIOBEKAY,
«["eneTnueckue 3a00JIeBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTtaBieHNEe U aHATIU3 POJOCIOBHON».

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTukauust U ceyekuus. 3apoXkAeHUEe CEeJIeKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxkaeHus U MHOrooOpa3us KyJlbTYpHBIX pacTeHui. Ponb cenexunn
B CO3JaHUM COPTOB pacTeHU u mopoxd KkuBOTHBIX. CopT, mopoja, IWITaMM. 3aKOH
FOMOJIOTUYECKHUX PsIIOB B HacieACTBEHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metobl cenekiMoHHOM padoThl. MIcKkycCTBEHHBIN O0TOOP: MAacCOBBIM M MHAWBUIYyaIbHBIN.
Oranbl KOMOWHAITMOHHOHN ceNieKnuu. VIcmbITanue Mpow3BOAUTENCH 1O MOTOoMCTBY. OTOOp 10
TEHOTUITY C MTOMOIIBIO OLIEHKU ()EHOTUIIA TOTOMCTBA U OTOOP IO F€HOTHUITY C MTOMOIIBIO aHAIM3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PaauanuoHHbId U
XMMHMUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMd y KYyJbTYpHBIX (OpPM OPraHU3MOB.
Hcnonb3oBaHWEe T'€HOMHOTO pENaKTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
ITOJTY4EHUS UCXOTHOTO MaTepuraia sl CEIeKIUN.

[lonyuenune mnonumionaoB. BuyrpuBuaoBas rulpuauszanus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK WHOpuauHT. HepoacTBeHHoe ckpenuBanue, win ayropuausr. ['ereposuc u
ero mpuuuHbl. Mcmonp3oBaHue reTepo3uca B - cenekiuu. OtnanéHHas TUOpHUAN3AIUSL.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JIOCTHKEHUS CENEKIUH pacTeHU Hu
KUBOTHBIX. «3€1E€Has pegoNtoYUsL».

CoxpaHeHHe W U3YYEHHE T'€HETUYECKHUX PECYpCOB KYJbTYPHBIX PAaCTEHHA U HUX JIUKHUX
poauyelt s co3aHus HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbICIO08bIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUSI CYWeCMBYIOUUX U CO30AHUSA HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. [. Kapneuenko, I1. II. JIykbsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOTO00pa3us KyJIbTypHBIX PACTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEACTBEHHON HM3MEHUYUMBOCTH», «METOIbl CEIEeKIUn»,
«Otnanénnas rudbpuanszanusy, «MyrtareHesy.

JlabopaTopHas padora «/3ydyeHue COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yuyeHne METOJIOB CEIEKIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBruBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METOJAbI U JOCTHXKEHHUS CEJICKIIMM PACTEHHH U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIH YJ4acTOK, B TEIJIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOI0rUsI U CHHTeTHYeCKasi 0M0JI0THA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTUHM, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHU3MBbI, WX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJIOrus: xjeOomleueHue,
MOJIydeHHE KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. MukpooOuosoruueckuit cuute3. OObEKThI
MHUKPOOHOJIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozlanne  TEXHOJOTMH M  MHCTPYMEHTOB  LIEJICHANPABIEHHOIO  W3MEHEHMS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIE€JIbIO MOIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPIKAIINX
HE BCTpEUaIoIIMecs B MPUPOie ONOCUHTETUYECKHE MTYTH.

Knerounas umxxenepus. MeToJbl KylbTyphl KJIE€TOK M TKaHEH pacTEHUM M KUBOTHBIX.
Kpunobanku. Comaruueckass rudpuanM3anus U coMaTHyeckuii smOpuoreHe3. lcmoib3oBaHue



TallOuJI0OB B CEJIEKUUU pacTeHUil. [lonyuenue moHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIOHANbHBIX U HONUKIOHANbHBIX aHmumen 8 meouyutre. VICKyCCTBEHHOE OIUIOOTBOPEHHE.
PexoHCTpyKIMA SHLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpAaHCIUIAHTALMM SAEp
KIETOK. TexHonocuu 0300posienus, KyIbMUSUPOBAHUS U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHass MHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 I'eHa U KOHCTPYMpPOBAaHUE
pexombunantueix JAHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS U TIEPCIIEKTUBBI
XpOMOCOMHOM M TE€HHOM HWH)XXEHEPUHU. OKOJOTMYECKHME U JTUYECKUE MpoOJeMbl T'€HHOU
HUHXEHEPUU.

Memunuackue ouotexnonorun. [loctrenomHas mudposast meaunuaa. [TIP-nmuarnocTuka.
MeTaboI0MHBIN aHATN3, TCHOICHTPHUYECKUI aHAIN3 TPOTEOMa YEIOBEKA TSl OLICHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHWe CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OMoMHXeHepuss JUisl pa3pabOTKU (PYHAAMEHTAJbHBIX OCHOB MEIULMHCKUX TEXHOJIOTHH,
CO3JaHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIAa U
ckagdonuHra s perieHus 3a1a4 NepcoHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKIUH C LEIbI0 00ecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, ycTaHoBiieHHE MOJIEKYISpPHBIX MeXaHU3MOB (yHkiuoHupoBaHusi PHK-
COJIep’KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS Y€IOBEKa U AKUBOTHBIX.

JdeMoHcTpauuu

Tabmupt u cxembl:  «Vcrmonap30BaHME  MHUKPOOPIaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxKeHepus», «I eHHass HHKEHEPHSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydyeHrne MOJOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypcHusi «BHOTEXHOJIOTHS — BaKHEHIIIas TPOU3BOAUTEIIbHAS CHUJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1.3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX MPEACTABJIEHUA B OMOJIOTHH

OpomonronHas Teopus Y. Japsuna. [Ipeanocbuiku BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has nearenbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BodonuMu  BugoB no Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
Pa3MHOXEHHsI OPTraHHW3MOB, HACJIEJICTBEHHAs W3MEHYMBOCTb, OOppba 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrernueckoi Teopun 3Bottounu (CTI). HelitpanbHas Teopus SBOJIIOLNY.
CoBpemeHHas BOMIOIMOHHAS OHoJIOTHA. 3HAYEHHE HBOJIIOIMOHHON TEOpUH B (POPMHUpPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanun

[Hoptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krobe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuier u cxembl: «Cucrema >xuBoi npupoasl (mo K. Jlunuero)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
*UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyta nyremectBust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®opmMbl 060ppObI 3a cymiecTBoBaHue», «llopoabl romybeii», «MHuoroobpasue
KYIbTYpHBIX (popM KamycTel», «I[lopoapl JOMAITHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOIIEHHMS IBMXKYIIUX CHJI 3BOJIONUNY», «OCHOBHBIE
MOJIOKEHUSI CHHTETUUECKOW TEOPHUH IBOJIOLIMN.

Tema 2. Muxkpo3sBosaonus 1 eé pe3yJabTaThl

[Monynauus kak sneMeHTapHas eauHuua 3BooUUUA. COBpEeMEHHBIE METOJIbl OLICHKU
TeHETHUUYECKOTO pa3HOOOpa3us U CTPYKTYpbI momyisiuil. U3meHenne reHoGoHaa MOMysiuy Kak



2JIEMEHTApPHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuudeckoro pasHoBecus Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (DaKTOPBl (IBMIKYLIME CHUJIBI) 3BOJIONUHM. MyTallMOHHBIA MpOIIECC.
KombOunatuBHas u3MeHUMBOCTh. Jlpeii reHoB — ciiydaiiHble HEHaNnpaBJICHHBIE W3MEHEHHUS
4acToT ayueneld B momymsanusx. O(PGeKkT ocHoBaTens. Ipgexm OymvliouHO20 20pPIbIUKA.
CHuoicenue ceHemuuecko2o pazHoodpaszusn: npuyumsl u cireocmeus. Ilpossnenue 3¢pgexma
Opeligha 2eHos 6 Oomvwux u Mmanvlx nonyasayusx. Murpanun. V30mM0us  TOMYISIUR:
reorpaduueckas (IpoCcTpaHCTBEHHAs ), OMOJIOrHYecKast (PEIPOyKTHBHAS).

EcrecTBennslii oT60p — Hampapisiommid ¢aktop 3Bomonnd. DOpMBI €CTECTBEHHOTO
oTOOpa: NBWKYIIWH, CTaOMIM3MPYIOMINN, pa3pbiBaromuii (nu3pyntuBHbIi). lonoBoit oTbop.
Bo3HHKHOBEHNE U ABOJIIOLUS COLIMATIBHOIO OBEAECHUS KUBOTHBIX.

[IprcnocoOaeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLMU. Bo3HHMKHOBEHHE
npucnocobaeHuit y opranusmMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y OpraHu3moB: Mopdojoruueckue, (uU3HoIOruyecKue, OUOXMMUYECKUE, TIOBEJCHUECKHUE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOIBOJIOIMH.
Mzonsiimst — wmroueBoit  (aktop BHmooOpaszoBanus. Ilyth u cmocoObl BHI000pa30BaHUA:
ajutonatpudyeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOES»
(momurutonan3anust, rudpuanzanus). JJIuTenbHOCTh SBOIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp oBomtonmoHHON Ouonoruu B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
6uopazHooOpaszus. MUKPOIBOMIONUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(dhopMupOBaHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. UerBepukon, J. Maiip.

Tabmuist u cxembl: «MyTallmOHHAs U3MEHYMBOCTHY, «[lomyIsliOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BainOepra», «JIBWKyImIHe CHIIBI  BOJIIOIHHY,
«IKOJOTUYECKAsT H3O0JISIIUS TOMYJSIUN  ceBaHCKo (openm», «['eorpaduueckas H30AIUS
JUCTBEHHUIBI CUOMPCKON M JTUCTBEHHUIBI JaypcKoity, «[lomyasiuoHHbIE BOJHBI YUCIEHHOCTH
XMUIIHUKOB M XKepTB», «Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «®Popmbel OOpnObI 3a
CyLIECTBOBaHHE, «MHayCcTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOIAEMbIE»,
«I[lokpoBuTeNbCTBEHHAs OKpacka >XHUBOTHBIX», «lIpemymnpexnaromas okpacka KHUBOTHBIXY,
«Dusnonoruueckue agantauumny, «IIpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEIbHOCTDY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buaa B npupojse», «CrocoObl
BUJI000pa3oBanusa», «l'eorpaduueckoe BumooOpasoBaHue TPEX  BHUJOB  JIAHJBIIICHY,
«DKoJIOTHYECKOEe BUI000pa3oBaHue BUAOB cuHHL», «l[lomummounnsl pactenuit», «KamycTtHo-
peaeyHbI THOPUIY.

Ob6opynoBanue: repbapuu pacTeHUN, KOJJIEKIIMHM HACEKOMBIX, Yydelia MTHUIl U 3Beper C
MpUMepaMu Pa3IUYHBIX MPUCIIOCOONICHUMN, Yydena NTHIl U 3BEpeil pasHbIX BUIOB, repdbapuu
pacTeHuil OIM3KUX BUI0B, 00pa30BaBIINXCS PA3TUUYHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGopatopnas pabora «[IpucrnocoGiieHuss OpraHu3MOB M HUX OTHOCHTEJbHas
11e71eco000pa3HOCTh.

JlaGopatopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJibTaThl

Meto1pl u3y4eHHs: MaKkpodBoJIoLMHU. [laneoHTonornueckre MeToAbl U3y4EeHUs IBOJIIOLINH.
Ilepexoanbie GopMbl U HUIOTEHETUYECKHE PSIIbI OPTraHU3MOB.

buoreorpaduueckne meronsl u3ydeHus sBomouud. CpaBHeHue GIopsl M (payHbI
MaTepUKOB 1 OCTpoBOB. broreorpaduueckue obiaacti 3emin. Buabl-osHAEMUKN U PETUKTHI.

OMOpHOJIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOTHUIECKUE METOJbl M3YUYEHHUS SBOJIIOLHMU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS SBOJIIOLMOHHBIX HOBILECTB.



I'omosiornuHele U aHaJOrMYHbIE OpraHbl. PyarMeHTapHble opraHbl U aTaBU3Mbl. MoJIEKyIsIpHO-
IeHEeTHYECKHe, OHOXMMUYECKHE ¥  MaTeMaTHYeCKHEe METOJbl HM3Y4YEHHUS  SBOJIOIHH.
I'omonoruunsie reasl. COBpeMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUYECKUX ICPEBBEB.

XPpOMOCOMHBIE MYTallUM U 3BOJIIOLIMSI TEHOMOB.

OOmue 3akoHOMepHOCTH  (TpaBwia) dBOJOUMU. [Ipunyun  cmenvl  QyHKYULL.
HeoOpatumocTs BotoMU. AfantuBHas paavanys. HepaBHOMEPHOCTh TEMIIOB ABOJIOIHH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabmuier 1 cxeMbl: «OUIOTCHETUICCKUI PsJ JIOMAIN», «APXEONTEPUKC», «3BEpO3yObIe
smepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKNY, «buoreorpaduyeckue
30HBI 3emiuny», «Jlpeiid koHTUHEHTOB», «Pemukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTMYHBIE  OpraHb»,
«PyaumeHTh», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI yeNOBEeKa W MuMIaH3ey», «[naBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OO0LIMEe 3aKOHOMEPHOCTHU IBOJIIOLIUNY.

OOGopynoBaHue: KOJUICKIIMH, TepOapuu, MYJSKU HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIIMH
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emuie

Hayunble rumorte3bl HNpOMCXOXKIEHUS >KM3HM Ha 3emse. AOHMOTEHE3 U MaHCHEPMUSL.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU XU3HU (KpealoHu3M). ['Mmore3a moCTOSIHHOTO
CaMO03apOK/JICHU KU3HU U €€ onposepxeHne onbitamu @. Peau, JI. Crnamnanuanwy, JI. I1actepa.
[IpoucxoxaeHue KuU3HU U aCTPOOUOJIOTHS.

OcHoBHBIE ATanbl HeOpraHu4eckoi Boronuu. [Inanerapnas (reojgoruyeckas) BOJIONHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIH CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Muinepa u I'. FOpu. OOpazoBanue monumepoB u3 MoHoMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XomaeiHa, TeHeTHYecKas
runoteza . Mémrepa. Pubosumbr (T. Yek) um rumoteza «vmupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emnn u wmeroabpl e€ wusydeHus. Vckomaemble OpraHHMYeCKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE W a0COJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbl, IEPUOJIBI, FTOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
OBomronus Metabonusma. Bo3HukHOBeHue mnepBbIXx 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKN Kak aHajor mepBbix Ha 3emiie coobmectB. CrpomartonmuTsl. [IpokapuoTel u
9yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOuOTreHe3). DBOJIOIHMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHrne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHUKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl HBOJIIOLMH BBICIIUX pacTeHui. OCHOBHBIE apoMOp(h03bl PaCTEHUH.
Beixon pacrennii Ha cymy. llosBieHHMe CHOpPOBBIX PACTEHHMH M 3aBOEBAHME MMM CYLIH.
Cemennble pactenus. [IponcxokaeHne IBETKOBBIX pPaCTEHUH.

OcCHOBHBIE 3Tambl 3BOJIOIMU >KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie X0OpHoBbIe
KHUBOTHBIE. J)KH3HB B Bojie. DBOJIOIMS MM03BOHOUHBIX. [Ipoucxoxxaenne ampuOuil 1 penTuauii.
[Ipoucxoxxaenne miiekonuraromux u nrtun. [lpuHinun kmodeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U NIepHoJaM: apXel, MPOTepO30i, ANe0301, ME3030H,
KaifHo30M. OOmas XapakTepUCTHKa KIMMaTa W TIeoJIoTHYecKuX ImpoueccoB. IlosBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS M BIMSHHE Ha Ta30BbIH
cocTtaB aTMoc(hepsbl.



MaccoBbie BBIMHPAHHSI — JKOJOTUYECKHE KpU3UCHI mponuioro. IlpuuuHbl U crienctBus
MaccOBBbIX BbIMUpaHUN. COBPEMEHHBIH SKOJOTHUECKHI KpH3HC, ero ocodeHHocTtu. [Ipobiema
COXpaHeHHs OHopa3HOOOpa3us Ha 3emiie.

CoBpeMeHHas cUCTeMa OpraHMYecKoro mMupa. [IpuHIMIBL KIacCu(UKAIMH OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [actep, . 1. Meunukos, A. Y. Onapun, k.
Xonpeitn, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmurer u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa o u3y4eHHIO
camo3apoxkeHus xu3zHm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl Heopranuyeckoit
sBosoLMMY, «['eoxpoHosornyeckas mkaia», «HadanbHble 3Tanbl OPraHUYECKOl 3BOJIIOLUNY,
«Cxema o00pa3oBaHHUSl DJyKapuoT MyTéM cuUMOuoreHe3za», «Cucrema >KUBOW MPUPOJBD,
«Ctpoenune  Bupyca», «Apomopdo3sl  pacteHuit», «Punnodute», «OTHOKIECTOYHBIC
BoJIOpoCIN», «MHOrOKIeTOYHbIE BoOAOpocany, «Mxu», «llanopotHukn», «l'0J0CEeMEHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHpPay,
«Apomopdo3el  KUBOTHBIX», «lIpocreiimuey, «Kumeunononoctueie», «llmockue dvepBmy,
«YneHucroHorue, «PEIOEDY, «3eMHOBOTHEICY, «IIpecmbIikaronuecs», «lItunpny,
«Mnekonuratronuey, «Pa3BuTue JKM3HM B apXeWckoul spe», «Pa3BuTme KM3HH B
MPOTEPO30MCKON 7pe», «Pa3BuThe KU3HM B TMANE030MCKONM 3pe», «Pa3BuTHE KU3HU B
ME€30301CKON 3pe», «Pa3BuTme XWU3HM B KaillHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUPa».

OGopynoBanue: TepOapu pacTeHUW pPa3TUYHBIX OTIEIOB, KOJUICKIIMH HACEKOMBIX,
BJIQYKHBIE IIpErapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJEThI
IMO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL U 3BEpEH, KOJUIEKIMH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEMBIX, MYJISIKH OPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupryaabHas JjadoparopHasi padora «MogaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOTO0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass padora «/3ydeHne W ONHCAaHWE HCKOMAEMBIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «/3ydyeHue OCOOEHHOCTEH CTPOEHUS pACTEHUH pPa3HBIX
OT/EIIOB.

IIpakTnueckas padora «3ydyeHne ocOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue 4eJI0BeKa — AHTPOIOreHe3

Pa3zpgenbl u 3agaun anTponosiorui. MeTo el aHTPOINIOJIOTUH.

CraHOBIIEHHE NPEJICTABICHUNA O MPOUCXOXKICHUM 4YeJoBeKa. Pennrno3Heie BO33peHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxoznctBo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMarnyeckoe IMOJIOKEHHUE 4YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJNOBEKAa C  JKMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOrHUECcKUe,
AMOpHUOJIOTUYECKUE, (DU3HOIOrO-OMOXUMHUYECKHe, TMoBeAeHueckne. OTauuus 4YeloBeKa OT
KUBOTHBIX. [IpsIMOX0K/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTrO
MO3ra ¥ BTOPOW CUTHAJIbHOU CHCTEMBI.

JBuwxymue  cuibl  (QakTopel)  aHTPOMOTEeHe3a:  OWOJIOTMYECKHE,  COIHMANIbHBIC.
CooTHolIeHne OMOJIOTMYECKUX U COITHANIbHBIX ()aKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoTeHe3a. PaHHue yenoBekooOpa3Hbie 00e3bsHBI (TPOKOHCYIHI)
Y paHHUE MOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U T0JIei. ABCTPATOMUTEKN —
JBYHOTHE TMpeakd Jitoaen. YenoBek ymenbli, NepBble M3rOTOBJICHMS Opyauid Tpynaa. Yemnosek
MPSMOXOJIAIIUN W TIEPBBIA BBIXOJ Jtonel 3a mpenensl Adpuku. YenoBek reiinenbOeprekuii —
oOIIMii MpeoK HeaHAePTAIBCKOTO YeIOBEKa U YelloBEKa pa3yMHOTO. YenoBek HeaHAepTalbCKHiA
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YenoBeK pa3yMHbIH COBPEMEHHOTO THUIA, JIEHHCOBCKUM
Yel0BeK, OCBOCHNE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u maaeoreHoOMUKa.



DBOMIONMS COBPEMEHHOTO uesioBeKa. EcCTecTBeHHBIH OTOOp B MOMYMSAIMSIX YeIOBEKA.
MyraunoHHbIH npouece U noauMophusM. [lonmynsuroHHbIE BOJIHBL, Apei] reHoB, MUTpays u
«3(heKT 0OCHOBATENSH B MOMYISILIUSAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pachl. [lonsatue o pace. bonbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJO-HEerpouiHasl (PKBaTOpHalIbHAs), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IIyTU paccelieHus uYesoBeka 1o IaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENBHOCTh  pacu3Ma. IIpucnocoOseHHOCTh  4YenoBeKa K  pa3HbIM  yCIOBUSM
OKpyXKaromei cpenbl. Biusiaue reorpadudeckoid cpensl U japeiida reHoB Ha MOpdosornio U
(U3MOJIOTHIO YeIOBEKa.

MeXIUCIUTUTMHAPHBIE METOAbl B (M3WUeckod (OMOJIOTUYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLUMOHHAA ~ aHTPOIIOJIOTHUSI M MaJ€OAHTPOIOJIOTHSl  YEJIOBEUECKUX  MOMYJISLUH.
buocounanpHeie UCCIIEIOBAHUS HIPUPOIbI YeJI0BeKa. Uccnenosanue
KO3BOJIIOIIMMONOJIOTHYECKOTO U COLIMAIBHOTO B UEIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubplt u  cxembl: «MeToasl  aHTpOMOJIOTUHM», «['OJOBHOW MO3T YeJIOBEKay,
«YenoBexkoobpaszHbie 00e3bsiHb», «CKENeT 4YelloBeKa W CKeNeT IIuMMIIaH3ey», «PyaumeHTs u
aTaBU3MbL», «JIBIDKYyIlME CHUJIBI aQHTPOIOTeHe3a», «OBOJIIOIMOHHOE JApPEBO YEJIOBEKay,
«ABcTpasonurek», «HenoBek ymenslin», «HermoBek NpaMoXoaauiuiny, «JleHNCOBCKUI YeI0OBEK»
«Heannepransup», «KpomanpoHUBD, «lIpeaku denoBeka», «ITallbl 3BOJIIOIUU YEIOBEKA,
«PacsI yenoBekay.

O6opynoBaHue: MYJISDKA OKaMEHEJIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
yeyoBeka, penpoaykuuu (potorpaduu) KapTHH C  MHUGOJIOTHYECKUMHU W OMOJICHCKUMH
CIOKETaMH MPOUCXOKACHUS YelloBeKa, poTtorpadri HaXO0JIOK MCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKeJIeT 4elIoBeKa, MOJIeib Yepera 4elloBeKa W Yeperna IIMMIaH3e, MOJENb KHCTH YeloBeKa U
KHCTU IIMMIIaH3€, MOJIETN Topca MPEAKOB YeI0BEKa.

JladopaTopHas pabora «/3yueHne OCOOEHHOCTEH CTPOCHHSI CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHre 53K0JIOrHYECKUX aJanTaldid YeJTOBEKay.

Tema 6. Dxosoruss — Hayka O B3aHMOOTHOLIEHHMSIX OPraHu3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpeaoi

3apoxaeHue W pasBUTHE dKojoruu B Tpynax A. I'ymbonbnara, K. ®@. Pymee, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3agaum skosoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonstl skosnorun. [loneBbie HaOMIOAEHUSA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpelibl: JTOKAIbHBIMH,
PETMOHANBHBIN U TJI00aTBHBIH.

3Haue€HHE SKOJOTUYECKHX 3HAHWM JJIs YesoBeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBf3€il uenoBeuecTBa C MNpupofoi. DopmMHpOBAHUE HSKOJOTUYECKOW KYIbTYphl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceeprios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuiel u cxeMmbl: «Pa3aensl sxonorum», «MeToasl dKoJIorum», «CxemMa MOHHUTOPHHTA
OKpYKaIOLIEH Cpelibl».

JlabopaTopHas padora «/3ydyeHrne MeTo10B HKOJIOTHYECKUX HCCIIEIOBAHUID.

Tema 7. OpranusmMsl H cpefa 0OMTaAHUA

Okonorudeckre (GakTOpbl W 3aKOHOMEpPHOCTH uX JeicTBus.  Knaccudukarus
9KOJIOTUYECKUX  (pakTOpoB:  aOumoTWyeckue, OHOTHYECKUE, aHTpororeHHsle.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKonoruueckux (hakropos. [IpaBuno munumyma (K. Ilnpenrens, O.
JIn6ux). TonepaHTHOCTb. DBPHOMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.



AbuoTtnueckue (akropsl. CBET Kak SKOJIOTHYECKU (akTop. JeHCcTBHE pa3HbIX Y4aCTKOB
COJIHEYHOT'O CIEKTpa Ha OpraHU3Mbl. ODKOJOTMYECKHE TIPYNIbl PACTEHUM U JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. doTonepuoau3m.

Temmneparypa kak skonoruyeckwii Qaxrop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIC U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii daxrop. IIpucnocobneHus pacTeHuid K MOMIEPKAHUIO
BogHOoro Oamanca. Kitaccudukanus pacTeHHHd TO OTHOIICHHIO K Boje. [IpucnocoOneHus
YKUBOTHBIX K M3MEHEHHUIO BOJIHOTO PEXHUMA.

Cpensl oOuTaHWsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJNOYBEHHAs, BHYTPHOPraHU3MEeHHAsA. (DU3NKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHHSA
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KHU3HHU B Pa3HbIX Cpellax.

buonoruueckue putmel. Buennue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HU.

XKuznennsle ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMbI
pacTeHui: JepeBbsi, KYCTApHHKH, KYCTAPHUYKHU, MHOTOJICTHHE TpPaBbl, OJIHOJIETHHE TpPABBI.
Kuznennole ¢GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  daktoppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUA  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUUYECKUX B3aWMOJICHCTBHMA JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JI0JHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonorunyeckue putMb», «KusHeHHbie GopMbl pacTeHHI», «Kru3HeHHbIE (HOPMBI )KUBOTHBIX,
«9KOCHCTEMA IIMPOKOJIUCTBEHHOTO JIeca», «DKOCUCTEMA XBOWHOTO Jiecay, «llemu nmuraHus»,
«XwumHangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJIOTMYECKMX  (aKkTOpoB, TepOapuu  CBETONIOOWBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
kcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS [aHHBIX TPYII, KOJIJICKIUU >KUBOTHBIX,
oOuTAIONINX B Pa3HBIX cpelax, repOapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lIuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUHM JKU3HH, TrepOapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B PA3IHMUYHBIX OMOTHYECKUX B3aUMOICUCTBUSIX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHUI OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi padora «BbisiBIeHHE TPUCIIOCOONEHUNH OPraHU3MOB K  BIIHMSIHHIO
TeMIEepPaTypbD».

JlabopaTopHasi padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTEepUCTUKK Tomymsuuu. [lomynsius kak OuoJoTHuYecKas cucTeMa.
Ponp HeogHOpOAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUJIOB B
(hopMHUpOBaHHUH MTPOCTPAHCTBEHHON CTPYKTYPHI OMysiuii. OCHOBHBIC TTOKA3aTEIH MOMYIISIIHN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.



DKkojoruyeckasi CTpykTypa nomyasiuuu. OLeHka YHCIEHHOCTH Nomyisiuuu. JluHamuka
MOMYJISAUUNA U €€ peryisinusa. buoTnueckuii moTeHuuan nomnyysuuu. MoaenmpoBaHue JTUHAMHUKA
nonymsiuuu. Kpuble pocra uunciaeHHOCTH momynsuuu. Kpuble BbDKMBaHMs. Perynauus
YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKoJIOTHYECKHe cTparteruu BusoB (r- u K-ctparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BUAa. MecrooOuTanue. MHOromepHas MOJETb
skonornueckod Humm/x.M. XatunHcona. Pazmepsl skonormdyeckod Humu. lloteHumnansnas u
peayin30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUIOB. Buiasl M MX JKM3HEHHbIE CTpaTETUU.
DKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
qy»XEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIumn», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuun», «Bo3pacTHele mnupamMujpl nonmyasaun», «CKOpPOCTb 3aceleHUs
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMH OpraHusMammu», «Mojens skomornueckor wumu Jx. U.
XaTuynHCOHaY.

O6opynoBanue: repbapur pacTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pat6ora «IIpucrmoco6ienns ceMsiH paCTeHHUI K pacCeICHUIOY.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHAIBHBIC OJIOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTbI, KOHCYMEHTbI, peaylueHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuotudyeckue 00ku 3kocucTeM. [TouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHU B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENN YKOCUCTEMBI. bromacca n npoAayKuus. DKOJIOTHYECKUE MTUPAMHUIBI
qrcel, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuH. [lepBUuHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTE€HHBIE BO3JCHCTBUS Ha cykneccudu. KiumakcHoe cooO1iecTBo.
buopaznoobOpasue 1 NoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuums wmexnay
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackast ¢uopa u ¢ayHa.
CunanTponu3anus TropoJckoi ¢dayHbl. buomornyeckoe M XO3SHUCTBEHHOE 3HAUCHUE
arposKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJCHUCTBUM  OpraHM3MOB B
skocuctemMax. Ponv kackaonoeo s¢hgexma u 6uoos-30ughuxamopos (kiouegvix 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC HSHEPrUM U  BEHIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB, TONYJSALUMH M DKOCUCTEM B  YCIOBHSAX
€CTECTBEHHBIX U aHTPOIIOIEHHBIX BO3/IEHCTBUI.

Mexanusmol  6030elicmeus  3aepA3HeHUll  PA3HbIX MUN08 Ha  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0Tis MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.

JdeMoHcTpanuu

IToptpet: A. Jlx. Tencnu.



Tabmuiet u cxembl: «CTpykTypa OHOIIEH03a», «DKOCUCTEMAa IIHPOKOIMCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jjecay, «DyHKIMOHAIbHBIE TPYHIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMe», «llenn nuTaHus (macTOWIHAs, JETPUTHAs)»,
«KOJIOTHYECKas MUpaMUIa YHCen», «IKOJIOTHYecKas mupamuia OnoMacce», «IKOJOrHUECcKast
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBienue
Jeca Iocie IHoxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BelIeCTB M NOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repbapun pacTEHUU, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEpei,
repOapu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICIIb SKOCHCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlaGopaTopHasi padora «3ydueHne pasHOOOpa3usi MEITKUX MTOYBEHHBIX YWICHHCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE X035 CTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocgepa — oOuieruianerapHas o0oJyiouka 3eMJIM, TZI€ CYLIECTBYET WM CYLIECTBOBaa
KW3Hb. PazBuTHe npenacrasienuii o onocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepranckoro o
o6uocpepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BenecTBo OMochepsl U ero GyHKIHUH.

3akoHOMEPHOCTU cymiecTBoBaHms Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
skocucteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTtB U
OMoreoXuMHYECKUe HUKIBI (Yriiepoa, a3ota). PUTMUUHOCTD sBNIeHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne 0 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHApPA, XBOWHBIE
Jeca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOPBs. Kitmmar, pacTUTEIbHBIN U dKUBOTHBIA MU OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX PYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Ta6muubl n cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npuponae», «Kpyrosopor
yriaepoa B npupoze», «KpyroopoT kuciopoaa B mpupoae», «KpyroBopot BoAbl B MPUPOJE»,
«OcHOBHBIE OMOMBI cymn», «Kimumarndeckue mosica 3emm», «Tynapa», «Taiiray,
«C™memanneii  jec», «lllupokonuctBeHusli secy, «Ctenb», «CaBaHHa», «llycThiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomias cpeaa

DKOJIOTUYECKHE KpU3HCHI W HMX Npu4yuHbL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOW cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspyiienue nouBsl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiuMmara.

AHTpPOTIOTEHHOE  BO3/CICTBHE Ha pACTUTEIbHBIM U KUBOTHBIA Mup. OxpaHa
PacCTUTENBHOTO U )KMBOTHOIO MHpa. OCHOBHBIE MPUHLIHUIBI OXPaHbl MPUPOJIbl. KpacHble KHUTH.
Oco06o oxpansiembie npupoanbie Tepputopun (OOIIT). boTannueckue caapl U 300JI0TUYECKUE
MapKH.

OCHOBHbIE NTPUHIUITBI YCTOMYMBOTO Pa3BUTHS YeslOBeUecTBa M NMpHUpoAbl. PamonansHoe
IPUPOJIOTIONIF30BAaHUE M COXpaHeHHe OuoJorMyeckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHMUYECKHX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUca
U €r0 BEPOSATHBIE MOCIEACTBHUSL.

Pa3Butie METOJ0B MOHMTOPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonocuueckoe pasnoobpazue u duopecypcol. Hayuonanohvle ungopmayuonHuvle
cucmemsl, obecneyusaowjue O0OCMyn K UHQGOpMayuu no COCMOAHUIO OMOENIbHbIX 6U008 U



akocucmem. Ocrhosbl IKopeabuIUmayuy SKOCUCmem u cnocooo8 6opvovl ¢ 6LUONOBPENCOCHUAMU.
Pexoncmpykyuss MOpCKUX u HA3eMHBIX IKOCUCTEM.
JdeMoHcTpanuu
Tabmuuet w  cxembl: «3arps3HeHue armocdepb», «3arps3HeHue TUApochepbD»,
«3arps3HeHne  TouBbl», «llapHukOBBIA  3pdexT», «Ocob0 oxpaHseMble MPHUPOTHBIC
TeppUTOPUN», «MOJeTN YIPaBIIEMOTO MUPAy.
ObopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U SKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®@enepanuu, KpacHoi KHUrM peruoHa.

INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOyYaroIIMMUCS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX PE3y/IbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTMH BbIAEICHBI
CIIEIyIOIME  COCTABIIAIONIME: OCO3HAaHHWE OOYYAIOUIUMHUCS  POCCHUHCKOM  IpakJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIpeAeTIeHUIO,
Haiuyue momusayuu K OOyUeHUI0 OWOJIOTHH, yeleHanpasiieHHoe pa3eumue BHYTPEHHHUX
yOEXKJIeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAaJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YdYalOIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JeATENIbHOCTH  I[€HHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, MPUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO  OOpa30BaHUS, Haluuue NpasoCO3HAHUsi  SKOJOTHUECKOM  KYIbTYpBHI,
CnocoOHOCMU cMasumy 1€ U CTPOUTH )KMU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHMSI MPOTPaMMbl IO OMOJIOTHH JOCTHTAIOTCA B €IUHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEILHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH W HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEHW MO3UIUMHU JIUYHOCTH, MATPUOTHU3MA U
YBOXEHHSI K 3aKOHY WM TNPABOMOPSAKY, YEIOBEKY Tpyla M CTaplieMy IMOKOJICHHIO, B3aUMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJIbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoIe U OKPYKarolen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTO mpenMera «bromaorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4aroONIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSM POCCHICKOTOo  OOIIecTBa,
paciupeHne >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN IE€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaaHckoro BOCHMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydyaromerocss Kak akTHBHOTO U
OTBETCTBEHHOT'0 4YJIEHA POCCUICKOTr0 O0I1eCTBa;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
pelieHny y4eOHBIX U MT03HABATEIbHBIX 33/1a4, BHITIOJIHEHHH OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OTpeNeNIATh COOCTBEHHYIO TIO3HMILHMIO 110 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBATh B  CBOUX JCUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMH yOSXKICHUSIMH, KYIbTYPHBIMHU [IEHHOCTSIMH U COLUATHHBIM
IIOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEbHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJCPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOM JIEATEIIBHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS K
CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTH Iiepe; PoamHOM, ropaocTtu 3a CBOM Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIWI0O ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAaI[MI0 U NPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/aHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHMHOM KXU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CHIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HU (30pOBOE MUTAHUE,
coOroiecHHe TUTHEHHYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEKUM 3aHSATHI U OTHAbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBBIO U )KU3HU JTHOICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJIs,
HApKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOIMUECKOM M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSTENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymymieit mpodeccuu u peann3oBbIBaTE COOCTBEHHBIE JKU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO MU CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM Beei
KU3HU;

7) 3KOJIOrH4eCKOro BOCIIMTAHMA:



HKOJIOTUYECKHU I1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJe KaKk UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYCCKOW KYIbTYphI: MPUOOPETEHHE ONbITa IUTAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MOXHBIX ITOCIICICTBUI JIJIs1 OKPYXKAIOIIEH Cpepl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIIOCOOHOCTH MCTOJIB30BaTh MPUOOPETaCMbIE TIPU U3YUYECHUU OHOJIOTUW 3HAHUS U YMEHUS
MIPU PEIICHUH TPOOJIEM, CBSI3aHHBIX C PAMOHAIBHBIM IPUPOJIOIIOIB30BAaHHEM (COOITIOIEHUE
MPaBWJI TIOBEJICHUS B TIPUPOJIC, HANIPABIICHHBIX HA COXPAaHEHHUE PABHOBECHUS B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HENPHUATHE JEHCTBUH, NMPHHOCSIINX BpEJ OKPYKAMOIIECH MPUPOTHOU cpene,
YMEHHE TPOTHO3HPOBATH HEOJIArONPUATHBIC SKOJIOTHYSCKUE IMOCIEACTBUS MPEIITPHHAMAESMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJIMYME PA3BUTOTO DKOJOTHUYECKOTO MBIIUICHUS, 3KOJOTUICCKOW KYJIBTYPhI, OIBITA
JCSITEILHOCTH  DKOJIOTUYECKOW  HANMPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMMH B
MMO3HABATEIPHONW, KOMMYHUKATUBHOW W COIMAIBHON MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKON JCSITEILHOCTH YKOJIOTHUIECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKHM © OOINECTBEHHOW IPAKTUKH, OCHOBAaHHOIO HA JHAOTe KYJIBTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOH M UNTATEIILCKON KyJIbTYpPhI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXTy JIFOJIbMU W TIO3HAHHS MHPA;

MMOHMMaHHE crenupuKn OMOJIOTHM KaK HayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYXKaIoLIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YelOBEeKa M O0O0IlecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peleHnH MpoodIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHU IJII COBPEMEHHOW IHMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOieMbl pa3BUTHSL YETIOBEUECTBA, MIOUCKA MyTel BBIX0Ja U3 TNI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 0O0IIen
KYJIbTYPbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIsl aHalu3a M OOBSCHEHUS SIBICHUUN
OKPY)KAIOIIEr0 MHUpPa M MPOUCXOASIIUX B HEM H3MEHEHUH, yMeHHUEe JienaTb 0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 TMOJYyYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHYECKHE 3HAHHS [UIS pEHICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHE IIEHHOCTH HAayYHOU NEeSATENbHOCTH, TOTOBHOCTh OCYLIECTBISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 1O OHOJNOTHU B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS yueOHoro mnpenmera «buosorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS  MEKIAUCUUIUIMHAPHBIC



(MeXIpeIMETHBIC) OOIIIEHAYYIHBIE TIOHITHS, OTPAKAIOIINE [EIOCTHOCTh HAYYHOUW KApTUHBI MUPA
U crienn(UKy METOJ0B TIO3HAHHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIH (AaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HUCCIEOBaHNUE, HAOIIOACHHUE, WU3MEPEHHE, SKCIIEPUMEHT U JApPYrue);yHHUBEpPCAIbHbIE
yueOHbIe JeHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), 00ECIECUHBAIOIINE
¢dbopMupoBaHre (QYHKIMOHATHHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIUU OOYUYaIONIUXCS,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCIUTIIHHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHWsS W YHHBEpCaJlbHbIC y4eOHBbIC JCHCTBHS B MO3HABATEIBHOW U
COLIMAIbHOW ITPAKTHKE.

B pesynprare wu3ydeHWs OWMOJIOTMM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHHA Y
oOyyaromerocsi OyayT c(hOpMUpPOBaHBI MO3HABATENbHBIC YHUBEPCAIbHBIC YY€OHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YYCeOHBIC JICHCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC
yueOHbI€ IeHCTBUS, COBMECTHAs AESITEIbHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrpPaMMBbI CpEIHEro oOuiero oOpa3oBaHUsA
JOJIKHBI OTPAXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1)0a30Bble JJOrHYeCcKHUe JIeiicTBHS:

CaMOCTOSITENIbHO (POpMYNIMpOBaTh U aKTyalM3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIONh30BaTh TPH OCBOCHWM 3HAHWUH TPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAN3a,
CHUHTE3a, CpaBHEHHUS, Kiaccudukanuy, o00OIIEeHUs), pPacKpPbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIICIATH MX XapaKTePHbIC MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMH MTOHSATHSIMH ),

OTIpEIeNIATh LEJIN NeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3YyJbTAaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObscHEHUs (aKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMAaTPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MPUMEHITh CXEMHO-MOJIEJIbHbIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJIOTUYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUIl pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IJIaH PELICHUs MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAaOOTy B YCJIOBHSX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2)0a30Bble HCCIeA0BaTEIbCKHE IeliCTBHSI:

BIIJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKOW U MPOEKTHON JESITeNbHOCTH, HaBBIKAMHU
paspelieHus npodsieM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pelIeHNs MPaKTUYECKHUX 3a1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIOJIb30BaTh Pa3NUYHbIE BUIBI JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAINH, MPEOOPa30BaHUI0 M MPUMEHEHUIO B YUEOHBIX CHUTYalHsIX, B TOM YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMATBHBIX MPOEKTOB;

(hopMHUpOBaTh HAYYHBIA THUI MBIILIECHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJa4yd B 00pa30BATENBHOUN NEATENBHOCTH U
KU3HEHHBIX CHUTYAIHIX;



BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MpPOBATh 3a1ady, BBIIBUTATH
TUIOTe3y €€ pEelIeHHs, HAXOJWUTh AapryMEHTBhl Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHI,
3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOMYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN TOMCK IMEPEHOCa CPEICTB U CIIOCOOOB ICWUCTBUS B
podeCcCHOHAIBHYIO CPEY;

yMETh TIEPEHOCHUTh 3HAHMWA B  T[IO3HABATENBHYID M  MPAKTHYECKYI0  00JacTu
KHU3HEIEATSILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJICH, MpEJiaraTb OPHTHHAIBHBIC IOJXOJbI W PEIICHHS, CTaBHUTh
poOIeMBI M 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(DOpManuu (TEKCTe y4yeOHOTO mocoows,
HayYHO-TIOMYJISIPHON JUTEepaType, OMOJOTHYECKUX CIIOBApSIX W CIPABOYHUKAX, KOMITHIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHanmuM3upoBaTb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHHMSI, KPUTHIECCKH OIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTE;

(dbopMyITMpoBaTh 3ampoChl W MPHUMEHSITH Pa3IUYHBIE METOJBI TNPH TIOUCKE W OTOOpe
Ounosornueckoi nHPopMaIuy, He0OXOIUMOM ISl BBITIONHEHUS YUeOHBIX 3a/1a4;

MPUOOpPETaTh OIBIT HCIOJIE30BAHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHKS PA3JIMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMPAaTh ONTHUMAIbHYIO (GOPMY TMPEACTaBICHUS OHOJIOTHYECKOM
nHpopManuu (cxembl, TpaduKu, TuarpaMMbl, TaOTUIBI, PUCYHKH U APYTOEC);

WCIOJIb30BaTh HAayYHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OMOJOrndyecKou
uHpopmalren: NMPUMEHITh XUMUYECKUe, (PU3UYECKue W MaTeMaTH4YeCKHe 3HAKU U CHMBOJIbI,
dbopmynel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30oBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUThl  MHGOpMAIMK, HHDOPMALUMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU AeliCTBUSIMM :

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJlOre
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJECHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI NpeiaraeMod 3aJayd, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTb MO3ULUHI APYIUX YYACTHUKOB AUATIOTA WM JUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHbIE CpeAcTBa OOIICHMs, MOHMUMATh 3HAYEHHE COIUAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMATYaTh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHIOcOOaMU OOIICHHsS] U B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMynUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MMOHUMATh U UCIOJL30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThI TIpU
pelieHn OMOJIOTHYEeCKON TTPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHHS TPYITOBBIX
(dhopM B3aMMOJIEHCTBUS NP PELICHUH Y4eOHOM 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUIN C y4€TOM OOIIMX WHTEPECOB U
BO3MOYHOCTEH Ka)I0TO YjeHa KOJUICKTHBA,;



[IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUSA MO €€ NOCTMIKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAAaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBBIE IPOEKTHI, OLEHUBATh UAEHU C IMO3ULMU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEJACHHWE B pPa3jIMYHBIX CHUTYalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

1)camoopranusanus:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHUSA JJIs BBIABIECHHS NOpoOJeM M HX pelIeHUs B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U TMOCTYNKaX MO OTHOLICHUIO K >KUBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MO3HABATEIbHYIO JESTENBbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOM NEATCITHHOCTH U
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHUI;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHHUIO U TIPOSIBIICHUIO IITUPOKON IPYAUIIMH B PA3HBIX 007IaCTAX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIA YPOBEHD.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBBIKAMU MO3HABATEIHHON pedIeKCUU KaK OCO3HAHUSI COBEPLIAEMbIX JACHCTBUIA
Y MBICJIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMIA, UCIIOJIb30BAaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYAalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYIUX MPU aHAJIU3€ PE3yNbTaTOB ACSITEIbHOCTH;

3)npuHsaTHE ce0si M APYTUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOGHHUS COJAEp)KaHUs yueOHoro mpenmera «buonorus» Ha
yriIyOJa€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHre npoguiIbHOro o0ydeHus 00yqaronuxcs
Oouonornu. OHM BKIIOYAIOT: crenupuyeckue i OHOJOTMM HayyHble 3HAHMSA, YMEHUS U
cnocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEeATENbHOCTH 1O MOJyYEHUIO HOBBIX 3HAHUH W HUX MPUMEHEHUIO B PA3JIUYHBIX y4eOHBIX, a
TaKXX€ B PEAIbHBIX KU3HEHHBIX CUTYyalusX. [IpeaMeTHbIe pe3ynbTaThl MPeICTaBIeHbI 10 roJam
U3Y4EHHUS.



[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAaHHH ECTECTBCHHO-HAYYHOW KApTHUHBI MUpPA, B TO3HAHUH 3aKOHOB TPHUPOILI U
peleHnn npoodJieM paroHaTFHOTO IPUPOAONOIB30BAHNUS, O BKJIAIe POCCUICKUX U 3apyOeKHBIX
Y4€HBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
OMOJIOTUYECKHE TEPMHHBI M TOHATUS (KU3HB, KIETKAa, OpPraHu3M, MeTaboJM3M, TOMeocCTas,
CaMOperyJslts, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonormdeckue teopun (kierounas teopus T. IllBamma, M. Illneiinena, P. Bupxosna,
XpoOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PAaCTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHUS, pacCUIeTJIEHUs, YUCTOThI TaMeT, He3aBUCUMOTo HacienoBanus [.Menzens,
TOMOJIOTUYECKUX PsZIOB B HacleACTBeHHOW wu3MeHunBoctu H. WM. BaBwioBa), mpuHIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAy4YHOI'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOrMYECKUX
HCCTIEI0BAHUSX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHUE, HAOMIOCHUE, DKCIIEPUMEHT);

YMEHHE BBIJENATH CYIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U HYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuil, rpu0oOB, pacTeHUM,
KUBOTHBIX U YE€JOBEKa, CTPOEHHUSI OPraHOB M CHUCTEM OPraHOB PACTEHMM, >KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KHU3HEACITEIbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pacTEeHUM, >KUBOTHBIX U
4esloBeKa, OMOJIOTUYECKUX MIPOLECCOB: 0OMeHa BeulecTB (MeTaboJIu3M), IpeBpallleHusl SHEPTUH,
OpoXxeHus, aBTOTPO(HOTO U TeTepoTpOo(dHOTO TUIIOB NMHUTaHUs, (POTOCHHTE3a W XEMOCHHTE3a,
MHUTO3a, Meii03a, raMeToreHesa, SMOprUoreHesa, MocTIMOPHOHATBHOIOPa3BUTHS, PA3MHOKEHUS,
WHIUBUAYAJIbHOTO pa3BUTHsS OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTaHABIMBATh B3aUMOCBS3H MEXAY OpPraHOMIAMH KIETKH M HX (YHKIHUSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHeW U UX QYHKIHUSIMU, MEX]y OpPTraHaMU U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX U 4YeJIOBEKAa M UX (QYHKIHUIMH, MEXKIy CHCTEMaMU OPraHoOB U HX
GyHKIUSAMHE, MEXKIy dTanmaMu OOMEHa BEUIECTB, STalaMH KJIETOYHOTO LMKJIA M YKU3HEHHBIX
LMKIOB OpraHuW3MOB, OJTallaMH SMOpPUOHAILHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
(dhenoTumnom u dpakropaMu cpeabl OOUTaHNS,

YMEHHE BBISBIISTh OTIUYMUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHMHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMEHHME pellaTh OHOJIOTUYECKHE 3a7ayd, BBISIBIATH MPUUYUHHO-CIEIACTBEHHBIC CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKHUMH TpollecCaMd M SIBJICHUAMM, [EJaTh BBIBOIBI H
MIPOTHO3bl HA OCHOBAHUH TMOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH TA0OpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAAaTh MpaBuUiia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bI, IPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEACTBAMHU,
dbopMynupys 1e’b UCCIeA0BaHUS, aHAIM3UPOBATh MOJTYUYE€HHBIE Pe3yJIbTaThl U JIeNIaTh BHIBO/IBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIENOBaTeIbCKONH paboTe Mo OHOJIOTHH, 3KOJIOTHU U
MEJHIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHUBATh JTUYECKHE aCMeKThl COBPEMEHHBIX HCCIeI0OBaHUN B o0nactu
OMOJIOTUM W MEAWIHHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OILIOJOTBOPEHUE, HAIPABICHHOE
W3MEHEHHE TeHOMA U CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyayieil npodeccuoHanbHON AeATeNbHOCTH B
obnactu OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPHHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBOI



MPOMBIIIICHHOCTH, YIIyOJIATh TO3HABATENbHBIA HWHTEPEC, HAIMPABICHHBI Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIECH NPO(MECCHH H TPOJOKCHHE OHOJIOTHYEeCKOTO O0pa3oBaHHS B
OpraHu3aIusaX CpeAHEro NpopecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHOTO mpeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUK O MECTE U POJIM OMOJIOrMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMUpPOBAaHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHWU 3aKOHOB
IPUPOJBI M PEIICHUH SKOJIOTUYECKUX MPOOJIeM YeloBEYeCTBa, a TaKKE B PEHICHUH BOIPOCOB
paMOHATFHOTO TPUPOIOTIONB30BaHUs,, W B (OPMUPOBAHMM IICHHOCTHOTO OTHOIICHHS K
pupojie, OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCUMCKUX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BIIQJIETh CHCTEMON OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OINPENEIICHUS U
MOHMMaHUE CYITHOCTH OCHOBOTMOJAraloMMX OHOJIOTHYECKUX TEPMHUHOB W TOHITHH (BHI,
sKocucTteMa, Ouocdepa), Ouonormyeckue Teopuu (dBOIONMOHHAs Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), yueHus (A. H. CeeproBa — o myTsX U HampaBICHHSIX
sBomtonun, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoTo paBHOBecus Jx. Xapau
n B. BaiinOepra, 3apoapimeBoro cxoncrsa K. M. bapa), mpaBuna (Munumyma lO. JluGuxa,
AKOJIOTUYECKOU MUPAMUJIBI SHEPTUH ), THTIOTE3bI (TUmoTte3a «mupa PHK» V. I'unbepra);

YMEHHE BJAJIETh OCHOBHBIMH METOJIAMH HAydyHOTO IIO3HAHMS, WCIIOJIb3YEeMBIMH B
OMOJIOTUYECKAX WCCIENIOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHWE, HW3MEpEHHeE,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBIICHHS M OIICHKH aHTPOIIOTCHHBIX M3MEHEHHH B
MIPHUPO/IC;

YMEHHME BBIJENATh CYIIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIE€OIEHO30B, AKOCHUCTEM U
onocdeppl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa,
AIJIOTATPUYECKOTO ¥ CUMIATPUUYECKOTO BUI000pA30BaHUs, BIUSHUS JIBHKYIITUX CHJI 3BOJIOLUU
Ha TeHO(OH]I MOMYJSIUU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpelie 0OUTaHusl, YepeloBaHUs
HaIpaBJICHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHME YCTaHABJIMBAThb B3aUMOCBSI3M MEXKIY IMPOLIECCAMU 3BOIIONUH, ABIKYIIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX SKOCHUCTEM M MPHUCHOCOOICHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISBIISITH OTIMYUTEIbHBIC IPU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOIIEHHOCTh BUIOB
K cpeae oburaHus, aOMOTHYECKUX M OMOTHUECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBaX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY Ui JOKa3aTelbCTBAa pOJICTBA OPraHM3MOB pa3HBIX CHUCTEMAaTUYECKHX TPYIII,
B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUs MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOIBI U
4Yel0BEYECTBA;

YMEHHE peliaTh OHOJIOTUYECKHE 3a7ayd, BBISIBIATH MPHUUYUHHO-CIEIACTBEHHBIC CBS3H
MEXAY HCCIEeTyeMbIMU OHOJOTHYECKMMH TIpoIlecCaMd M SIBJICHUSMH, JI€l1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHMUH MOJIYYEHHBIX PE3ylIbTaTOB;

YMEHHE BBIMOJHATH Ta0OpaTOpHbIE U MpakTHUecKkue paboThl, cOOMIOAaTh MpaBuUiia MpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh UX OJKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys 1eb UCCIeA0BaHUs, aHATM3UPOBATH MMOJIYUYE€HHBIE PE3YIbTaThl U JeNIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHOJIOTHH, 3KOJOTHU U
MEJHIINHE, TPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, W MYyOJIMYHO MPEACTaBISATH
MOJIy4YE€HHBIC PE3YIbTaThl HA YYCHHUECKUX KOHPEPEHITUSX;

YMEHHUE OICHMBATh THUIOTE3bl W TEOPUM O MPOMCXOXKACHUU JKU3HH, YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MpPeAOTBpAILCHHs TJI00aTbHBIX
W3MEHEHHUI B Orocdepe;



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiei npodeccuoHanbHON AEATEIbHOCTH B
oOmactd  OMOJOTHH, OSKOJOTHUH, IPHPOJONOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATEIbHBI HMHTEPEC, HANpaBJICHHBII HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH
npodeccu M MPOAOJDKEHHE OUOJOrMYecKoro o0Opa3oBaHHsS B OPraHMU3ALMSIX CPEAHEro
Ipo¢eCcCHOHATIBHOTO U BBICIIIETO 00pa30BaHUsL.

BU/AblI AEATEJIBHOCTU OBYYAIOLIUXCsl, HAIIPABJIEHHBIE HA
JOCTUXEHMUE PE3YJIBTATA

— JaBaTh HayyHOe¢ OOBSCHEHHE OHOJOrHYecKUM  (QakTam, MpoIeccaMm, SIBJICHUSIM,
3aKOHOMEPHOCTSIM, UCNOJb3ys OMOJIOTMYECKUE TEOPUH (KJIETOUHYIO, IBOJIIOLIMOHHYIO), YYEHUE O
o6uocpepe, 3aKOHBI HACIEACTBEHHOCTH, 3AKOHOMEPHOCTH U3MEHUYUBOCTH;

—  XapaKTepu30BaTh COBPEMEHHBbIE HANpPABJIEHUS B Pa3BUTHM OHOJIOTMU; ONMCHIBATH MX
BO3MOYHOE UCIOJIb30BaHUE B MPAKTUYECKOU JESTENbHOCTH;

— CpaBHHUBATH CIIOCOOBI JAENEHUS KIETKU (MUTO3 U MEH03);

— pemate 3a7aud Ha mnoctpoeHue ¢parmenta Bropoil uenu JHK no npeanoxennomy
¢parmenty nepsoit, ”PHK (MPHK) o yuactky JTHK;

— pemarh 3ajauyd Ha ONpENeNIeHHE KOJUYECTBA XPOMOCOM B COMATHYECKUX U IMOJIOBBIX
KJIETKaX, a TaK)Ke B KJIETKaxX Mepes] HauyaloM JesieHus (Meiio3a Uil MUTO3a) U M0 €ro OKOHYaHUU
(11 MHOTOKJIETOYHBIX OPTraHHU3MOB);

CucreMa OLEeHKH JO0CTHKEHU I 00y4aroIuXxcst

1. Ouenka ycTHOro oTBeTa.

OT1merka «5»:
- OTBET MOJIHBIN ¥ MPaBUJIbHBIA HA OCHOBAHUHU W3YyYEHHBIX TEOPUH;
- MaTepual U3JI0KEH B OMPEACIICHHON JOrMYECKOM NOCIE0BAaTEIbHOCTH, JTUTEPATYPHBIM
SI3BIKOM;;
- OTBET CAMOCTOSTEIIbHBIM.

Ot1BeT «4»;
- OTBET IOJIHBIM U ITPaBUJIbHBIN HA CHOBAHUM U3YyUYEHHBIX TEOPHIL;
- MaTepuall U3JI0KEH B OMPEACIIEHHON JOrMYEeCKOM NOCIE0BATENIbHOCTH, IPU 3TOM JOMYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OLIUOKH, UCIIPABJICHHBIE 10 TPEOOBAHUIO YUUTEIS.

Ormerka «3»:
- OTBET IMOJIHBIHM, HO MPU ATOM JOIYIIEHa CYIIECTBEeHHAs OINOKA UM OTBET HETIOJIHBIH,
HECBS3HBIN.

OtrMmeTka «2»:
- TP OTBETE OOHAPYKEHO HETIOHUMAHUE YYalIUMCSl OCHOBHOTO COJEP KaHUs y4eOHOTO
MaTepuana Wid AOMYyIIEHbI CylIECTBEHHbIC OMUOKH, KOTOPBIC yJallluiicsa He MOXKET UCTIPABUTH
IIPU HABOJAIIMX BONPOCAX YUUTENS, OTCYTCTBUE OTBETA.

Ormerka «1»
- OTCYTCTBHUE OTBETA

2. OneHKa IKCNIePUMEHTAJIbHBIX YMEHH .

- OLleHKa CTaBUTCS HA OCHOBAHHMU HAOIIOJICHUS 32 yJallUMUCS U TUChbMEHHOTO OTYeTa 3a
pabory.
OTmeTka «5»:
- paboTa BBIMOJIHEHA TIOJHOCTHIO U MTPABWIILHO, CAETaHbI IPaBUIIbHBIE HAOIOIEHUS U BBIBO/IBI,
- 9KCIIEPUMEHT OCYIIECTBIIEH 10 IMJIaHy C Y4€TOM TEXHHKHU O€30MaCHOCTH U MPaBHII PabOTHI C
BEIl[ECTBAMU U 000pYIOBaHHEM;
- TMPOSIBJIICHBI OPraHU3AIMOHHO - TPYJOBBIE YMEHUS, TIOIICPKUBAIOTCS YHUCTOTa pabodyero Mecra
U MOPSAOK (HA CTOJIE, SKOHOMHO MCHOJIb3YIOTCS PEAKTUBBI).

OT1meTka «4»:
- paboTa BBINOJIHEHA IPABUIILHO, CAETaHbI MIPABIIbHBIC HAOIIOAEHUS U BBIBOBI, HO MIPH STOM
AKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WIIH JOMYIIEHBI HECYIIECTBEHHBIE OIUOKU B paboTe ¢
BEIIIECTBAMU M 000PYAOBAHHEM.

OT1meTka «3»:



- paboTa BBINIOJIHEHA IPABUIHHO HE MEHEE YeM HAIOJIOBUHY MJIH JIOMYIIEHA CYIIECTBEHHAs
omunOKa B X0/€ SKCIIEPUMEHTA B 00BCHEHUH, B 0(OpMIICHUH pabOThl, B COOIIOACHUH MPaBUII
TEXHUKH 0€301acHOCTH Ha paboTe ¢ BeulecTBaMu U 000pyJJOBaHUEM, KOTOpas UCHPABIISIETCS 110
TpeOOBAHUIO YUUTEIIS.
OtrMeTka «2»:

- JIOTmyIIeHk! 1Be (M 0oJiee) CYIIECTBEHHBIC OINUOKHU B XOJE: JKCIIEPUMEHTA, B OOBSCHEHUH, B
odopmiieHHN PabOTHI, B COOJIIOJICHUH MPABUII TEXHUKU 0€30MIaCHOCTH IIPH padboTe ¢
BEIIECTBaMU 1 000PYIOBaHUEM, KOTOPBIE YUAIIUKCS HE MOXKET UCIIPABUTH JTAXKE O
TpeOOBAHUIO YIHUTEIIS;

OT1metka «1»
paboTa He BBINOJIHEHA, y YYallerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.

3. OuneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa0oT.
OtMmeTka «5»:
OTBET TOJIHBIN ¥ MPAaBHJIbHBIA, BO3MOXHA HECYIIECTBEHHAs OIINOKA.
OrMmerka «4»:
OTBET HEMOJIHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMeTKAa «3»:
paboTa BHITIOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JIOIYIIIEHA OJTHA CYIIIECTBEHHAsI OIMMOKa U TIPH
9TOM JIBE-TPU HECYIIECTBEHHBIE.
OtMmeTKka «2»:
- paboTa BBITIOJHEHA MEHBIIIE YE€M HAIMOJOBUHY UJIU COJIECPKUT HECKOIBKO CYIIECTBEHHBIX
OIHOOK.
OtrMeTKka «1»
- paboTa He BBITIOJTHEHA.
[Ipu orieHKe BBITIOJTHEHHS TUCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOMMO YUHUTHIBATH
TpeOOBaHUs eAMHOTO Op(dOrpaPuIecKoro peKuma.
4. OueHKa TeCTOBBIX PadoT.

88-100% - mnpaBHILHBIX OTBETOB ormeHka <«5»
62-87% - mnpaBUIBHBIX OTBETOB OomeHKa <«4»
37-61% - mnpaBWIBHBIX OTBETOB OLlEHKa «3»
0-36% - mnpaBWIBHBIX OTBETOB OLIEHKa <«2»

5. Ouenka pedepara. Pedepar orieHuBaeTcs Mo CISAYIOMUM KPUTEPUSIM: COOTIOICHUE
TpeOoBaHUM K ero opopmIIeHUI0; HEOOXOJUMOCTb U I0CTATOYHOCTh JJISl PACKPBITHS TEMBI
MIPUBEACHHOM B TeKcTe pedepara uHdopManuy; yMeHue oOydaronierocsi CB000 HO U31araTh
OCHOBHBIE UJIEH, OTPAXKEHHBIE B pedepaTe; criocoOHOCTh 00ydarolerocs MOHATh CyTh
3aJlaBaéMbIX BOIIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.

OueHnBaHMe NPOEKTHOI PadoTHI 10 OHOJIOTHH
OO0mme TpedoBaHUs K NPOEKTHOI padoTe Mo OHOJIOTHH.

[IpencraBnsiemMblit MPOEKT JOJKEH UMETh TUTYJIBHBIN JIUCT ¢ yKazaHHEeM: (paMUINM, UMEHH,
OTYECTBA MCIIOJHUTENS U PYKOBOAWTENs (€i) MpoeKkTa, Ha3BaHHME MPOEKTa, roja HamuCaHUs
paloThl, yKazaHHEM LieJIed U 3a]1a4 IPOEKTHOM paboThI.

COI[ep)KaHI/IC HpOCKTHOﬁ paGOTH AOJDKHO BKIIFOYATDh TAKUEC PA3CJIbl, KaK:

— BBeJEHHE, B  KOTOPOM  OOOCHOBBIBACTCA  aKTyaJlbHOCTb  BBIOpaHHOW WM
paccMaTpuBaeMoi pooOIIeMbl;

— MECTO U BpeMsl BBIIIOJHEHUS PaOOThI;

— KpaTKoe ONMCAaHUE HCHOJb3yeMbIX METOJUK C CChIIKAaMH Ha MX aBTOPOB (€CIU TaKOBBIE
HEOO0XOAUMBI ISl pabOTHI I MCIIOJIb30BANIUCH B HEH);

— CHCTeMaTU3HMpOBaHHBIE, 00pabOTaHHBIC PE3YIbTAThl UCCIEIOBAHUML;



— BBIBOJIBI, C/ICJIAHHBIC TIOCJIE 3aBEPILICHUS pabOTHI HAJ TPOEKTOM;

— MPaKTHYECKOE HCHOJIb30BAaHUE PE3YJIbTATOB IIPOEKTA;

— CcoIMalibHas 3HAYMMOCTD MTPOEKTA;

— mnpuioxkeHue: (poTtorpaguu, CXeMbl, YSPTEXKHU, repoapuu, TabIHUIBI CO CTATUCTUISCKUMHU
JTAHHBIMH U T.11.

Kpurtepuu onieHKH NpoeKTOB 110 OMOJIOTHH

— YETKOCTb MOCTABJICHHOMW IeJTN U 33]1a4;

— TEeMaTH4YecKasi aKTyaJIbHOCTb U 00bEM HCIIOJIb30BAaHHOH JINTEPATYpPHI;

— 000CHOBAHHOCTH BBIOPAHHBIX METOJIUK ISl TIPOBEACHUS UCCIICTIOBAHMIA;

— TIOJIHOTA PAcKpBITHSI BRIOPAaHHON TEMBI ITPOEKTA,

— 000CHOBAHHOCTH BBIBOJIOB M UX COOTBETCTBHE IIOCTABIICHHBIM 3a/1a4aM;

— YpOBEHBb TMPEJCTABICHHBIX NAHHBIX, MOJYYCHHBIX B XOJ€ HCCIEJOBAHUS BBHIOpAHHOMN
npoOieMsl (00bekTa), uX 00padoTKa (Mpu HEOOXOAUMOCTH);

— aHaJM3 TOJYYEHHBIX JaHHBIX;

— Haimu4uue B paboTe BBIBOJIA WM MPAKTUYECKUX PEKOMEHIAITHIA;

— KadecTBO odopmiieHus paboTel (Haimuue ¢GOoToOMaTEepHaioB, 3apUCOBOK, CITHCKA
HCII0JIb3YEeMOM JTUTepaTyphl, TepOapHbIX MaTepUaioB K MPOEKTaM 1o OOTaHUKE U T.J.).

Kpurtepun oueHKH BBICTYIICHUS JOKJIAAYHMKA 110 3alIMTE POEKTA:

— 000CHOBaHHOCTB CTPYKTYPHI JOKJIA/a;

— BBIWICHEHHUE TJIaBHOTO;

— TIOJIHOTA PACKPBITUS BHIOPAHHON TEMaTHKH MCCIICIOBAHUS TIPH 3aIUTE;

—  HCIOJIb30BaHHUE HATJISTHO-WILTIOCTPATHBHOTO MaTepraa;

— KOMIIETEHTHOCTh, SPYIUPOBAHHOCTh JOKJIAMYHKa (BBICTYNAIOIIEr0) U YMEHHE €ro OBICTPO
OpUEHTHUPOBAThCSI B CBOCH pabOTe TpW OTBETaX Ha BOIPOCH], 33TaBacMble KOMHCCHUEH
(WIeHaMH KIOpU WITH IKCIIEPTHON KOMHUCCHEN);

— YpOBEHb TPEACTABJICHUS JOKIala IO MPOEKTy (YMEHHE TOJb30BAThCA MPHU H3JIOKCHHUU
JOKJIaia U OTBETaX Ha BOIMPOCHI MaTepUallaMH, IOJYYCHHBIMH B XOJI€ HWCCIICIOBaHHS),
YEeTKOCTh M SICHOCTh IPH OTBETaX Ha BCE BO3ZHUKAIONIME B XOJE JIOKJIAJa BOMPOCHI IO
MPOEKTY, YTO SIBIISETCS HEOTHEMJIEMBIM II0Ka3aTelIeM CaMOCTOSITEIIBHOCTH BBITIOJHEHUS
paboTHI IO BRIOpAaHHOU TEMe.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
Ne HaumenoBaHue TeMbl Koa-Bo DJekTpoHHbIe (HPpPOBbHIE)
o\ 4acoB o0pa3oBaTejibHbIE Pecypchl
1 buonorus xak Hayka 1 bubmrorexa IJOK
https://m.edso0.ru/7f41c292
2 JKuBble cUCTEMBI U UX U3Y4YCHHE 2 bubmiorexa LHOK
https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 buonorus werku 2 https://m.edso00.ru/7f41c292
4 XuMHUUecKasi OpraHu3alus KIeTKU 10 bubmorexa LTOK
https://m.edso0.ru/7f41c292
bubnunorexa LIOK
S Crpoenue u QyHKiH KIeTKH 8 https://m.edso0.ru/7f41c292
5 OOMeH BelecTB U MPEeBpaIlleHUue YHEPTUU B 9 bubmuoreka [{OK
KJIETKE https://m.edso00.ru/7f41c292
7 HacnexcrBennast nngopMaist U peanuszanus 9 bubmuorexa [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

€€ B KJIIETKE https://m.edso0.ru/7f41c292
. bubnuoreka [{OK
8 PKM3HEHHEIA UMICT KIeTKH 6 https://m.edso00.ru/7f41¢c292
bubmunorexa LIOK
9 CTpoeHHe u QyHKIH Opranu3MoB 17 https://m.edso0.ru/7f41¢c292
10 Pa3mHOKeHNe 1 pa3BUTHE OPraHU3MOB 8 Bromrorexa LIOK
https://m.edso00.ru/7f41c292
11 I'enernka — Hayka 0 HACJIEACTBEHHOCTH U 9 bubnuoreka [IOK
M3MEHYMBOCTH OPraHU3MOB https://m.edso0.ru/7f41c292
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 bubmorexa IJOK
https://m.edso00.ru/7f41c292
13 3aKOHOMEPHOCTU U3MEHYMBOCTU 6 bubmorexa TJOK
https://m.edso00.ru/7f41¢292
bu6mmoreka [IOK
14 T'eneruia uenosexa 3 https://m.edso00.ru/7f41¢292
bu6mmoreka [IOK
15 Cenexiut oprasm3mos 4 https://m.eds00.ru/7f41¢292
bu6mmoreka [IOK
16 buoTtexHoOrHsa U CHHTETHYECKAs OHOJIOT S 4 https://m. edsoo.ru/7f41c292
bu6mmoreka [IOK
17 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME
11 kaace
Ne m\nm HaumeHoBaHnmne TeMbl KoJu-Bo DJIeKTPOHHBbIE
4acoB (undposrbie)
oOpa3oBarTe/ibHbIE
pecypchbl
1 3apoKICHUE U PA3BUTHE IBOJIOIIMOHHBIX 4 bu6moreka [IOK
MIPEACTaBICHUHN B OMOJIOTHH https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
2 MukposBoIIOIUS U €€ Pe3yJabTaThl 14 https://m.edsoo.ru/7f41cc74
3 MakposBotonus U €€ pe3yabTaThl 6 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 [IpoucxoxaeHue U pa3BUTHUE )KM3HU Ha 3eMIle 15 https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHES 10 Brbmiorexa LJOK
https://m.edsoo.ru/7f41cc74
OKOJI0THsl — HayKa O B3aUMOOTHOILIEHUAX bubnuoreka LIOK
6 OpPraHU3MOB M HQJIOPTaHU3MEHHBIX CUCTEM C 3 https://m.edsoo.ru/7f41cc74
OKpYXarolllen cpefou
bu6mmoreka [JOK
! Opranusmbi 1 cpena ooutanus 9 https://m.edsoo.ru/7f41cc74
8 DKOJIOTHS BUJOB U HOITYJISIIINI 9 Bubmorexa LJOK
https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE 12 bubmuoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
10 Bbuocdepa — rnobanpHas skocucTemMa 6 https://m.edsoo. ru/7f41cc74
UYenoBek u OKpyXkaromias cpeaa 6 Eubmiorexa LTOK
pysaiomas cpeit https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
12 Peseparoe Bpevs 8 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102
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