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INOACHUTEJIBHAA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY JUISL OIPEICTICHHS
NOAXO0M0B K (opMHpOBaHHMIO cojAepkaHMs ydeOHoro mpenmera «buonorus» cocTaBuiIu:
koHuenryanbHbie TooxkeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMS,
pe3ybTaToOB 00y4eHUs U TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHS 00 001X
HEeNsAX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBl CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepaiuu, a Takxke MOJ0KEHHs 0 crienndrke 6MoI0ruu, e€ 3Ha4YeHUH
B [T0O3HAHUU >KUBOW IPUPOJIBI U 0OECTIEYCHUH CYIIECTBOBAaHUS YeloBeueckoro odmectBa. CorinacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIPEACTCHbl OCHOBHBIE (YHKIMU MTPOrpaMMbI 1O OHWOJOTHH U ¢
CTPYKTYypa.

[TporpamMmma mo Ouosioruu AaéT MPENCTaBICHHE O IHENsAX, 00 oOmel cTpateruu OOydeHUs,
BOCIIUTAHMS M PAa3BUTHS 00YJaIOIIMXCS CPEeICTBAMH Y4eOHOro npeamera «buosorus», onpenenser
o0s3aTeNnpHOe MPEIMETHOE COJIEpIKaHUe, ero CTPYKTYpPY, paclpelesieHHe Mo pa3feliaM U TeMaMm,
PEKOMEHIyeMYIO TIOCIIEI0BATEIbHOCTh U3yYCHHs y4eOHOr0 MaTepralia ¢ yuéTOM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH OOpa30BaTEIbHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0ydJarouuxcsi.

B nporpamme 1o 6M0N0THH TaKKe YUUTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMbBIM JIMYHOCTHBIM,
METaNnpeMETHBIM W MPEAMETHBIM pe3yibTaraM OOy4YeHHs] B (DOPMHPOBAHHHM OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATEIPHON  JCSITENbHOCTH/YICOHBIX  JEHCTBUH  OOydYaromuXcsi 1O OCBOCHHUIO
CoJiepKaHusl OMOJIOTUIECKOTO 0Opa30BaHMUS.

B mporpamme mo Ouosoruu (10-11 kiaccel, 6a30BbIii YpPOBEHB) peaaM30BaH IMPUHIIMIT
MIPEEMCTBEHHOCTH B U3y4€HUH OMOJIOTHH, OJlarofiaps 4eMy B Hel pOCMaTpUBAETCs HAIIPaBICHHOCTh
Ha pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMHUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
[EHHOCTHBIX OPHEHTAIM{ JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, NPEACTABICHUNH O 3J0pOBOM
oOpa3e *KHu3HU U OepeXKHBIM OTHOIICHHEM K OKpYysKarolel npuponnoit cpene. [loatomy Hapsgy c
M3y4eHHeM OOIIeOMONIOrHUeCKUX TEOPH, a TakKe 3HAHUN O CTPOSHUM JKUBBIX CHUCTEM pPa3HOTO
paHra ¥ CyIHOCTH OCHOBHBIX IMIPOTEKAIOIINX B HUX MPOIIECCOB B MPOTPaMME 110 OUOJIOTHH YAETICHO
BHHUMAaHHE UCTIOIH30BAHUIO MTOJTyUYECHHBIX 3HAHUN B MOBCETHEBHOM KHU3HU JIJIS PEIICHUS TIPUKIIATHBIX
3aa4, B TOM UYHCJE: MPOPWIAKTUKH HACIEACTBEHHBIX 3a00JIeBaHMI 4YelOoBeKa, MEIUKO-
TeHETUYECKOTr0 KOHCYJIbTHPOBAHUSA, OOOCHOBAHUS SKOJIOTMYECKU I€JIeCO00pa3HOr0 MOBEJICHHS B
OKPY’KaoIlle NPUPOJHON Cpele, aHalu3a BIUSHMS XO3SAMCTBEHHOW JEITEIBHOCTH YEJIOBEKa Ha
COCTOSTHUE TPUPOTHBIX M HCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE BHUMAHUS K MPHUKIAIHOM
HANPaBIEHHOCTU y4eOHOTO mpeamera «buoaorus» MpoaIuKTOBAaHO HEOOXOAMMOCTRI0 00ecreueHUs
YCIIOBUHM N7l pelIeHUs] OJHON M3 aKTyaldbHBIX 33/1ay IIKOJIHHOTO OHOJIOTHYECKOro oOpa3oBaHMs,
KOTOpasi mpeAnojaraeT (QopMUpoBaHHME Yy OO0y4aromMxcs CHOCOOHOCTH aJalTHpPOBAThCS K
U3MEHEHHSM JMHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsS 3aHMMaeT BakHoe MecTo. OHa
obecrieunBaeT (opMmupoBaHUE Yy OOYYAIOIIMUXCS TPEACTABICHUNA O HAYYHOH KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HaHUS O KUBOW MPUPOAE, €€ OTIUYUTENBHBIX MPHU3HAKAX — YPOBHEBON
OpraHW3alliil ¥ DBOJIIONWHW, CO3MA€T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB JKHBOW MPUPOIHI,
dbopmupoBanus PyHKIIMOHAIEHON IPaMOTHOCTH, HABBIKOB 3JI0POBOTO M O€30MacCHOT0 00pa3a )KHU3HH,
HKOJIOTMYECKOTO MBIIICHHUS, IEHHOCTHOTO OTHOIIICHHUS K )KUBOU MPUPOJIE U YETIOBEKY.

Boinbiioe 3HaYeHNe OMOJIOTHS MMEET TaKXKe JUIsl PEIICHHUST BOCITUTATENBHBIX U Pa3BUBAIOIINX
3aay cpeaHero oO0miero oOpa3oBaHUs, COIHMAIM3AIUMU  oOydaromuxcsa. M3ydenwe Owmosoruum
obOecrieunBaeT ycioBus AN (OPMHpPOBAHUS HWHTEIIEKTYyalbHBIX, KOMMYHHKAI[MOHHBIX H
WH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPHI, CIOCOOCTBYET MHTErPAllUU OMOIOTUYECKUX
3HAaHUU C TIPEJCTABIICHUSAMHU W3 JIPYTUX YYCOHBIX MPEAMETOB, B YaCTHOCTH, (DH3UKU, XUMHH H



reorpagun. HazBanHbie MOJI0KEHUS O MIpeIHa3HAuYECHUH yueOHOro npeamera «bruonorush cocTaBuiu
OCHOBY Ul OIpEeAENeHUs] TMOAXOA0B K OTOOPY U CTPYKTYpPUPOBAHUIO €ro COAEpIKaHMUs,
IPECTAaBICHHOTO B IIpOrpaMMe 1o OHOJIOTHH.

OTt6op comepkanusi yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYLIECTBIEH C
MO3UIUI KyJIbTypocOOOpa3HOro MOJX0/Aa, B COOTBETCTBUU C KOTOPHIM OOyYarouIuecs: TOJIKHBI
OCBOUTH 3HAHUSA W yMEHHUS, 3HaYUMbIe i1 (HOPMHUPOBAHHS OOIIEH KyJIbTYpbI, OIMpeIestolIue
a/ICKBaTHOE IMIOBEJICHHE 4YelIOBeKa B OKpYXKalolled NpUPOAHON cpene, BOCTpeOOBAaHHBIE B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKOH NesTenbHOCTH. Oco00oe MECTO B 3TOH cHUCTEME 3HAHHMA
3aHUMAIOT 3JIEMEHTHI COJIEP)KAHUS, KOTOPBIE CIIy)KaT OCHOBOM i1 ()OpMUPOBAHUS TPEICTaBICHUN
O COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHE MHpa W IEHHOCTHBIX OpPUEHTAIUSIX JUYHOCTH,
CIOCOOCTBYIONTUX T'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHUE COJEpKaHUs yd4eOHOro Marepuaja B TporpaMMe TO0 OHOJIOTHUH
OCYIIECTBJICHO C YY€TOM MPUOPUTETHOIO 3HAYCHHS 3HAHUI 00 OTIIMYUTENIbHBIX OCOOCHHOCTSIX
JKUBOM NPUPOJIBI, O €€ YPOBHEBOM OpraHM3ally U 3BOJIONUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
y‘IC6HOFO npeamera «bnomorusy BBIACJICHBI CJICAYIOIUC COACPIKATCIILHBIC JIMHHUU: «buoaorus xak
Hayka. Meroasl HaydyHOro mo3HaHus», «KieTka xak Ouojoruyeckas cuctemay, «OpraHu3M Kak
Oumosnoruveckasi cucrtemay, «CucreMa 1 MHOTOOOpa3ue OPraHuIeCKOro MUpPay, « IBOJIIOIHS KUBOU
IPUPOJBDY, «IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Llenp wu3yueHusi yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIIAJICHHE
00y4arIUMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIbHONW OPraHU3allUU JKUBBIX CUCTEM PAa3HOTO
paHra u npuoOpeTeHne YMEHUH MCIIOIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JIEHCTBUM B OTHOLIIEHUU
00BEKTOB )KMBOW MPUPOJIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenne uenu wusydeHus ydeOHoro mnpeamera «buosjorus» Ha 0a30BOM ypOBHE
00ecTieuynBaeTCsl PEIICHUEM CIIeIYIOIINX 3a/1a4:

OCBOCHHE O0YYAIOIIUMHUCS CUCTEMBI 3HAHUW O OMOJIOTMYECKUX TEOPHSX, YICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKaIUX OCHOBOU A POpMHUPOBAHUS MPEICTABICHHIA
0 €CTECTBEHHO-HAYYHON KapTHHE MUpPa, O METOAAaX HAy4YHOTO MO3HAHUS, CTPOSHUH, MHOTOOOpa3uu
A OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3sHOT0 YpPOBHA OpraHu3alMyd, BbIAAIOIIHUXCS OTKPBITHAX H
COBPEMECHHBIX MCCJIICJOBAHUAX B 6I/IOJ'IOFI/H/I;

dbopMupoBaHre y OOydaroOlUIUXCs [O3HABATENBHBIX, HHTEIUIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B IpoIecce aHAIN3a JaHHbBIX O MYTSIX pa3BUTHS B OMOJIOTMH HAyYHBIX B3IJIAI0B, UAEH
M TOAXOJ0B K U3YYCHHIO JKUBBIX CUCTEM pPa3HOI'0 YPOBHA OpraHMU3aluu,

CTaHOBJIEHUE Yy 00yYarouuxcs o0mie KynbTypbl, QYHKIIMOHATBHON TPAaMOTHOCTHU, Pa3BUTHE
YMEHHH OOBSCHATH U OLIEHWBAThH SIBICHHS OKPYKAIOIIETO MHpa >XKMBOW MPHUPOABI HA OCHOBAHUU
3HaHWUU U OTbITA, OJYYEHHBIX IPU U3YYEHUU OMOJIOTHH;

dbopMupoBaHUE Y 00YJIAOIIMXCS YMEHUN WLTIOCTPHPOBATH 3HAUCHNUE OMOIOTHYSCKUX 3HAHHH
B MPAKTHUYECKON JEATETbHOCTH YETOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX TEXHOJIOTUU U
arpoOMOTEXHOIIOTUI;

BOCIIUTAHHUC Y66)K)IéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM JKHUBOU IIpUPOALI,
HEO0OXOIUMOCTH OEpPEKHOTO OTHOIICHHUS K HEl, COOJIFOJICHUS STHUYSCKUX HOPM TIPU TPOBEICHHH
OMOJIOTUYECKHX MCCIICIOBAHMIA,

OCO3HAaHHE IEHHOCTU OMOJOTUYECKMX 3HAHWW JUIS TOBBIIICHUS YPOBHS JKOJIOTUYECKOU
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUW M YMEHHMM B TIOBCEIHEBHOW XU3HM JIsi OIECHKH
MOCTIEICTBUI CBOEH JAeSITETLHOCTH MO OTHOIICHHUIO K OKPYXKAIOIIeH cpefe, COOCTBEHHOMY 3/10POBBIO,
000CHOBaHUE U COOJIOICHHE Mep TTPOPUITAKTUKH 3a00JI€BaHUM.



B cucreme cpennero obmiero obpasoBanus «buosnorus», uydaemas Ha 0a30BOM YpOBHE,
SBIISIETCS 00S3aTEIbHBIM yYEOHBIM IMPEIMETOM, BXOJSIIMM B COCTaB NPEIMETHON 001acTh
«EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

Jlist u3ydenus 6uonoruu Ha 6a30BOM ypOBHE CpeHero odmiero oopa3zoBaHus OTBOIUTCS 68
gacoB: B 10 kinacce — 34 ygaca (1 gac B Hemenio), B 11 kimacce — 34 gaca (1 yac B Hezeio).

COAEP) KXAHUE OBYYEHUASA

10 KJIACC

Tema 1. buosorusi kKak Hayka.

Buonoruss xax Hayka. CBA3b OHONOTMH C OOIIECTBEHHBIMH, TEXHHYECKHMMH H JPYTUMH
€CTeCTBEHHBIMH HayKamH, (uiocodueit, 3TUKOH, 3CTeTuKoil u mnpaBoM. Ponp Ouonoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTUHBI MUpa. CrcreMa OMOJIOrMYECKHX HaYK.

Metonbl NO3HAaHUS KUBOW MPUPOIbI (HAOIHOAEHUE, SKCIEPUMEHT, ONMCAHUE, U3MEPEHUeE,
KJaccu(uKaus, MOICTMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTO bl TTO3HAHUS KUBOW IPUPOIBDY.

JlabopaTopHble M NpakTHYecKHe PadOThI:

[Tpaktnueckass pab6ora Ne 1. «Mcmosnb3oBaHME pazIUYHBIX METOJOB IMpPU HU3YYEHHUH
OHOJOTHYECKHX O0BEKTOBY.

Tema 2. ’KuBble cHCTeMBbI H HX OPraHU3ALHUSA.

Kupble cuctembl (OMOCUCTEMBI) KaK MpeAMET n3ydeHus: 6roaoruu. OTIndue >KUBbIX CUCTEM
OT HEOPraHUYECKON MPUPOJBI.

CaoiicTBa OnocucTeM U UX pazHooOpas3ue. Y pOBHU OpraHu3alMi OMOCUCTEM: MOJICKYJIISIPHBIH,

KJICTOYHEIH, TKAHEBBIH, OpraHU3MEHHBIMN, MOMYJISIUUOHHO-BUOBOM, 3KOCHCTEMHBIN
(OuoreonieHOTHYECKUIT ), OMOChHEPHBIN.
JdemoHcTpaumuu:

TaGnuue! 1 cxeMbl: «OCHOBHBIE TPU3HAKHU KU3HI, «Y POBHU OpraHU3aLluU KUBON IPUPOIBDY.

O6opynoBanue: mojaenb Mosiekyinsl JJTHK.

Tema 3. XuMu4yecKkHii COCTaB U CTPOeHHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKH. XHUMHUYECKHE 3JIEMEHTBhI: MAKPOAJIEMEHThl, MUKPOIJIEMEHTHI.
Bona n MmuHepanbHbIe BEIIECTBA.

@yHKIMY BOBI 1 MUHEPAJIbHBIX BelIeCTB B KieTKe. [logaepxanne ocMoTH4ecKoro OaiaHca.

benku. CocraB u ctpoeHue 0enkoB. AMUHOKUCIOTE — MOHOMEpHI OenkoB. Hesamenumble u
3aMEHUMbIE AMUHOKHUCIIOTBl. AMUHOKUCIOTHBIN COCTaB. YPOBHH CTPYKTYpbI O€JIKOBOM MOJIEKYJIBI
(mepBUYHasi, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XMMHUUYECKHE CBOHCTBA OEJIKOB.
buonoruueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonormyeckue karanuzatopbl. CTpoeHune QepMeHTa: aKTUBHBIN IEHTP,
cyocrparHas cnieuupuynocts. Kopepmentsl. Butamunbl. OTnnuns ¢pepMeHTOB OT HEOPraHMUECKUX
KaTaJan3aToOpOB.

YrneBonabl: MOHOcaxapubl (TJIOK03a, pubo3a U JIe30KCUpHO03a), Aucaxapuabl (caxaposa,
JaKTO32) U MoJIMcaxapu sl (Kpaxmai, IIIMKOTeH, 1eJUTi0103a). buonornueckue GpyHKIMM yrieBoaoB.

JIunuasl: Tpurnuuepuabl, pochonunuabl, crepouast. I napoguabHO-THAPOPOOHBIE CBONWCTBA.
buonornueckue Qynkuuu nunuaos. CpaBHEHHE YITIEBOAOB, OENKOB M JUMHUAOB KaK MCTOYHHUKOB
SHEPIHH.

Hyxneunossie kucnortel: JTHK u PHK. Hykneotunbl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pynkun JJHK. Crpoenne u ¢pynkiun PHK. Buast PHK. AT®: crpoenue u pyHkuuu.



[{utonorust — Hayka o kieTke. Kiierounas Teopust — mpuMmep B3auMOACHCTBUS UeH U (PaKTOB
B HAyYHOM IMMO3HAHUU. MeTo/1bl U3y4eHUS KIETKH.

Knerka kxak nenoctHas xwuBas cuctema. OOIIue NpPU3HAKU KIETOK: 3aMKHYyTash Hapy)KHas
memOpana, mosiekyinbl JIHK kak renHeTrnueckuii anmapar, CUCTeMa CUHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKass H mpokapuotudeckas. (OcoOEHHOCTH  CTpOeHUus
MpoKapuoTHuecKkor kieTku. Knerounas crenka Oakrepuil. CTpOeHHE >YKApPUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KIETOK — KJIETOYHAs CTEHKA, TIUKOKAINKC, UX (DYyHKIHH.
[InasmaTtuueckas wmemOpaHa, e€ cBoiictBa u ¢yHkiuu. [luTomnazma u €€ oOpraHoubI.
OnnomemOpannble opranoubl kietku: DIIC, anmapar ['onbmku, nu3ocombl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHIpPUH, ItacTusl. [Iporncxoxkaenne MUTOXOHAPUN U miacTull. Byl
wiactua. HememOpaHHbIE OpraHOWAbI KIETKH: pPUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIH,
PECHUUKH, KI'yTHUKU. DyHKIMN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue sapa: sjepHas 000J0YKa, KapHoIlja3Mma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIoOpT BEIIEeCTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIsann, M. Ilneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. VYunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacmpeneneHre  XUMHUYECKHX  DJIEMEHTOB B HEXKHUBOH  IPUPOJIE»,
«PacnpenesnieHre XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOAE.

Tabmuner u cxembl: «llepuoguueckass TabmuIla XMMHYECKUX DJIEMEHTOBY», «CTpoeHue
MOJIEKYJbI BOJbI», «buocunres Oeinka», «CTpoeHue mMomekynbsl Oenkay», «CTtpoeHue depMeHTay,
«Hyxkneunossie kuciotel. JJHK», «Ctpoenue monexynsl AT®», «CTpoeHHE 3YKapHOTHUYECKOM
KieTkn», «CTpoeHue KHUBOTHOM KiIETKH», «CTpoeHHEe pacTUTENbHOM KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIIeTKN», «CTpoeHUE Aapa KIETKNY», «YTIAEBOIbIY, «JIumuab».

OOGopynoBanue: CBETOBOW MHMKDOCKOH, O0OpyZOBaHHE [UIsi NPOBEIEHMS HAOIIOAEHUH,
U3MEpPEHU, AKCIEPUMEHTOB, MHUKpOIpENnapaTrbl PacTUTENIbHBIX, JKUBOTHBIX U OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble N NpaKTHYeCKHEe padoThI:

JlaboparopHas pabora Ne 1. «l3ydeHue KaTamuTHYECKOW aKTMBHOCTH (epMEHTOB (Ha
pUMepe aMHIIa3bl I KaTanas3bl)y.

JlaGopaTtopHast pabota Ne 2. «M3yueHne cTpoeHus: KJIETOK PACTEHUH, )KUBOTHBIX U OaKTepuid
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpernapaTax U UX OMHCAHUEY.

Tema 4. ’KusHeesiTeJIbHOCTb KJICTKH.

OOMeH BelecTB, UM METa0oau3M. AcCUMIIIALNS (TNTACTUYECKUM 0OMEH) M JTUCCUMMIIALINS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI €AMHOro IMpolecca Mmeradosnn3ma. Ponb 3akoHOB
COXpaHEHHMsI BEIIECTB M SHEPTUH B TOHUMaHUH METa00IM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpo(HBIM U rerepoTpodubiii. Ponb (epmenToB B oOMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

®dotocunre3. CeroBas u TemHOBas (da3el  (orocuHTe3a. Peakmmm  QorocuHTE3A.
O¢ddexktuBHOCTH poTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a JJIs KU3HU Ha 3emie. BrnusHue ycnoBuit
cpezbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacCTEHUI.

XeMocHHTe3. XeMOCHHTe3Uupymomue 0akTepuu. 3HaueHUue XeMOCHHTE3a JJIs )KU3HH Ha 3eMiie.

OHepreTuyecknii 0OMeH B kieTke. Paciiernienne BelecTs, BbICTICHUE U aKKyMYJIHPOBAaHUE

SHEPIUU B KJIETKE. DTambl 3HEpreTuueckoro oomeHa. I'nmukonu3. bpoxkeHune u ero BUBL.
Kucnoponnoe oxucinenuve, WM KiIeToyHoe JpixaHue. OkuciautenbHoe ¢ochopuimpoBaHue.
O} PeKTUBHOCTD YHEPTETHUECKOTO OOMEHA.



Peaknmun marpuyHoro cuHTe3a. [enernueckas wuHbopmarus wu JHK. Peamuzanms
TeHEeTUYECKON HMH(pOpMalMK B KJIETKE. ['@HeTHYeCKWil KOJ M €ro CBOWCTBA. TpaHCKPUIIIIUS —
matpuunblii cunte3 PHK. Tpancnsiuusa — OuocunHTe3 Oenka. Dtambl TpaHcusauuu. Komupoanue
aMHHOKHUCIOT. Ponb pubocom B OnocuuTe3e Oernka.

Hexknerounsie popmel sxu3Hu — BUpychl. Mctopust otkpbeitus Bupycos (Jl. Y. UBaHOBCKUiA).
Oco0OeHHOCTH CTpPOEHHS U >KU3HEHHOTO IuKIa BUpycoB. bakrepumodaru. bonesnu pacrenui,
KUBOTHBIX W YEJIOBEKAa, BBI3bIBaEMbIe BUpycaMu. Bupyc mmmyHonedunmra uenoBeka (BUY) —
Bo30ymutens CIIM/la. OOparHas TpaHCKpunuus, peBepTaza W uHTerpasza. lIpodumakTuxa
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxeMbl: «Tunel nutanusy, «Metadonu3m», «MHUTOXOHAPHU», « IHEPTETHICCKUI
obMeny, «Xmopomacty, «®Dotocunte3», «Ctpoenue [IHK», «CtpoenHue u (hyHKIIMOHHpPOBAHHE
reHa», «CuHre3 Oenka», «l['eHeTmyeckuii kom», «Bupycel», «bakrepuodarn», «CtpoeHue u
»ku3HeHHbIH nuki Bupyca CITW/]a, 6akrepuodaray, «Pemmukamus JJHK».

O6GopynoBanue: Mozaenu-ammiukanuu «Yapoenne JHK u Tpanckpunuus», «buocuHtes
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHoO:KeHUe U HHAMBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KneTounslii 1MKI, WM SKU3HEHHbIM LUK KIeTku. HWutepdaza u muto3. Ilpomeccsl,
nporekaromue B uHTepdaze. Permkamms — peakuuss MatpuuHoro cunrtesa J[HK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN HAOOP — KapUOTHIL. JIUTIJIONIHBIN U TaINIOUIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatusl. [luTonorndyeckue OCHOBBI pa3MHOXKEHHS M MHIUBUIYATILHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetku — Muto3. Ctaaun muto3a. IIpouecchl, npoucxoasiiyue Ha pa3HbIX CTaAMIX
MHUTO3a. BHOJIOrMYEeCKHI1 CMBICII MUTO3A.

[TporpamMmmupyemasi ruGenb KJIETKH — aronTo3.

@DopMBl pa3MHOKEHHSI OPTaHU3MOB: 0ECIoyioe U Moj0Boe. Buabl 6ecronaoro pa3MHOKEHHUS:
JiefieHHe HaJlBoe, MOYKOBAHUE OJIHO- M MHOTOKJETOYHBIX, CHOPOOOpa3OBaHUE, BEreTaTHBHOE
pa3MHOxeHue. IckyccTBeHHOE KJIOHHPOBAHKUE OPIaHU3MOB, €r0 3HaYCHHE JJIs1 CEJIEKIIUH.

[TosoBOE pa3smMHOXKEHUE, €0 OTIUYUS OT OECIOJIOTO.

Meito3. Cragum wmeiosza. Ilpoueccsl, mpoucxonsamue Ha cragusax Menosa. [loBenenue
XpoMocoM B Mero3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEH03a.

["amerorenes — mporecc o0pa3oBaHUS IMOJIOBBIX KJIETOK Yy KMBOTHBIX. IlosoBBIE ’Kene3bl:
CEMEHHUKU U suyHUKUA. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KJIETOK — rameT (crepMaTo30u[,
ANUIEKIIeTKa) — CiepMaToreHes U oBoreHes. OCOOEHHOCTH CTPOEHUS SUIEKIIETOK U CIIEPMaTO30U10B.
Omnoporsopenue. [Taprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOPHOHAIBHOE Pa3BUTHE (AMOpHOTEHe3). DTambl
AMOpPHOHANILHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHHE, TacTPYJSLUs, OPraHOTEHES.
[TocTomMOpuoHanbHOE pa3BUTHE. THUIBI TOCTIMOPHUOHATBLHOTO PAa3BUTHS: TMPAMOE, HEMPSMOe
(mumunHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIHOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHHMS: CTPOCHHUE CEMEHHM, CTaauu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpl U cxembl: «POpPMBI Pa3MHOKEHHUS OPraHU3MOBY, «JIBOIHOE OMMIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOKEHUE PACTCHMIT», «JleleHune KIeTKu OaKTepHii»,
«CTpoeHue MoJIOBBIX KIETOKY, «CTpoeHne XpoMocoMbI», «Knetounsrit ukiny, «Permmukamus [JHK»,
«Mwutos», «Meio3y», «lIpsmoe n HenpsiMoe pa3BuTuEey», «['ameToreHes y MIEKONUTAIOIIUX U
yesoBeka», «OCHOBHBIE CTaJAMM OHTOTCHE3a.



OO6opynoBaHre: MHKpPOCKON, MHUKporpenaparbl «CrnepMaTo30uabl MIIEKOIHMTAIOLIETOY,
«Sineknerka miekonuraroniero», «KapuoknHes B KJIeTKax KOpPEIIKa JyKa», MarHUTHas MOJEIb-
anmukanus «Jlenenue kinetkn», moaens JTHK, moxens Meradaznoit XpoMOCOMBI.

JlaGopaTopHble U MPpaKTHYeCKHE PA0OTHI:

Jlaboparopuas pabora Ne 3. «HaGmrogeHnne MuTo3a B KIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopuass pabora Ne 4. «3yueHuEe CTPOCHHUS TIOJNOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacJieICTBEHHOCTh H H3MEHYMBOCTh OPTraHU3MOB.

[Tpenmer u 3agauu renetuku. Mictopus pa3BuTus reHeTHUKU. Posib nutonoruu u sMOprHoIoruu
B CTAaHOBJICHWU TeHETHKHU. Bkiiajg poccuilckux M 3apyO0eXHbIX YUYEHBIX B pa3BUTHE TE€HETHKHU.
Meroapsl TeHETUKH (TUOPUAOJOTUYECKUM, IUTOTCHETUYECKHUM, MOJICKYJISIPHO-TEHETUUECKHIN).
OcHOBHBIE TI€HETHMYECKHE IOHATHUs. ['eHeTnyeckass CHMBOJIMKA, WCIIOJIb3yeMas B CXEMax
CKpEILMBaHUM.

3aKOHOMEPHOCTH HacjeI0BaHUs MPU3HAKOB, ycTaHoBIeHHbIE [. Menaenem. MoHorubpuaHoe
CKpeIlllMBaHHUE. 3aKOH €AMHO-00pa3usi ruOpuoB MepBoro nokosneHud. IIpaBuno nomMuHUpOBaHMUSL.
3aKOoH paclleIuIeHHs IPU3HaKoB. [ unore3a yuctoTel ramer. [loaHOE M HETOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpellMBaHHWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPHIHOTO CKPEUIMBAHUA. AHAIM3HPYIONIEe CKpEIIUBAHHE.
Hcnonp30BaHne aHAIM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEACITICHHUS TEHOTUIIA OCOOH.

CuernneHnoe HacneaoBanue npusHakoB. Pabora T. Moprana no cueryieHHOMY Hacle0BaHUIO
reHoB. Hapymienue cuensiieHust FeHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTHU. | eHeThuecKe KapThl.

['eneruka noma. XpOMOCOMHOE OIIpENEIeHHE Ioja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ M reTeporaMeTHble opranu3Mel. HacienoBanue npu3HakoB, CLEMJICHHBIX C IIOJIOM.

N3meHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIIECTBEHHAsI U HacieACTBEeHHasA. Ponb cpensl B
HEHACIIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAU(PUKAIMOHHOW  HM3MEHUYHUBOCTH.
Bapuanvonsslii psa u BapumanuoHHas kpusas. Hopma peakumm mpusHaka. KosnmuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (UKAIIMOHHON H3MEHYUBOCTH.

HacnenctBeHHasi, Wi TEHOTHUIHMYECKas, W3MEHUYUBOCTh. KOMOWHATHBHAs H3MEHYHMBOCTb.
Meii03 1 110J1I0BOM MpoIIEcC — 0CHOBA KOMOMHATUBHON U3MEHUYMBOCTH. MyTallMOHHAs: U3MEHYUBOCTb.
Knaccudukanus Myrauuid: reHHble, XpOMOCOMHBIE, F€HOMHbIE. YacToTa M MPUYMHBI MYyTallHi.
Myrtarennbsie ¢GakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHON m3MeHunBoctu H. U.
Basunosa.

BuesinepHast Hacie1ICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenmoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI TEHETHKM YEJIOBEKa:
reHealoTuYeckuii,  OJIM3HENOBBINA, IIUTOTCHETUYECKUH, OWOXMMHUYECKUI,  MOJEKYISIpPHO-
reHeTuuecknii. COBpPEMEHHOE OINpEACICHUE TE€HOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIUpPOBaHWEe, B TOM uucie ¢ mnomompbio [I[[P-ananm3a. HacnencrBenusie 3aboseBaHus
yeJioBeKa: reHHble 00J1e3HU, O0JIE3HN C HACJIEeACTBEHHON MpPeapacioyioKeHHOCThIO, XPOMOCOMHBIE
6one3nn. Comatuueckue M reHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpUHIUMBI 310pOBOTO
o0Opa3a >XW3HU, TUATHOCTHKHU, MPOMUIAKTUKA M JIEYCHHs] TeHEeTHYecKuxX Oone3Heil. Menuko-
FEHETUYECKOe KOHCYJIbTUpPOBaHHE. 3HAYEHUE MEIUIMHCKON TEeHeTMKHM B NPEJOTBpAIICHUU U
JICUEHUHU TeHEeTHYeCKUX 3a00JIeBaHU YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecosckwuii, H. 1. BaBuios.



Tabmuubl U cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHUE U €ro IUTOrCHETHYECKask OCHOBaY,
«3aKOoH paclIeIIeHHs ¥ ero HUTOTeHEeTHYeCKasi OCHOBay», «3aKOH YHCTOTHI raMeT», «urudbpuaHoe
ckpemuBanue», «lluTomornyeckue OCHOBBI ~ AUTMOPUIHOIO  CKpelIMBaHMs», «Meio3y,
«B3aumonencTBUE ajuIeNbHBIX TEHOBY, «I €HeTHYeCKHe KapThl PaCTEHUM, )KUBOTHBIX U YEJIOBEKa»,
«l'enetnka mosa», «3aKOHOMEPHOCTH HACJIEIOBaHUA, CLEIJIEHHOTO ¢ mosioM», «Kapuorumnsl
YyelloBeKa M OKUBOTHBIX», «Bunpl wu3meHuunBoctn», «MoaudukanroHHas H3MEHYUBOCTHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTHKa rpymm KpoBuy», «MyTallMOHHAs H3MEHYHBOCTHY.

O6opynoBanue: Mozenu-anmvkauuu «MoHorubpugHoe ckpemmuBaHue», «Henomnoe
JOMUHUpOBaHue», «JurndpunHoe ckpemuBanuey, «llepekpéct XpoMocom», MHKPOCKON U
Mukpornpenapar «/[pozoduna» (Hopma, myrauuu (GopMbl KpbUIbEB U OKpPAacCKd Teina), repdbapuit
«I"opox MoceBHON.

JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI:

Jlaboparopuass pabotra Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPHIIHOTO W JUTHOPHIHOTO
CKpEILIMBaHUA y AP030(UIIBI Ha TOTOBBIX MUKPOMpEnapaTax.

JlaGopatopnass padora Ne 6. «M3ydyeHne MoaudUKalMOHHON H3MEHUYHMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO PsI1a ¥ BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTauuil y Jpo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBlieHHE U aHAJU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi opranu3MoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenekiusi Kak Hayka M MPOIECC. 3apOKJICHUE CENEKIMU U jomectukanus. Yuenune H. U.
BaBwioBa 0 1eHTpax MPOMCXOXKIEHUS U MHOrooOpasusi KylbTYpHbIX pacTeHuil. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX KMBOTHBIX. COpPT, NOpOAA, IUTAMM.

CoBpeMEeHHbIE METOJAbl CeNeKIUU. MacCOoBbIi W MHAMBHUIYAIbHBIM OTOOPHI B CEIEKIUU
pacteHuii u KuUBOTHbIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEIIMBAHUE — WHOPUIUHT.
Uwucras muaus. CKpelmuBaHue YUCTHIX JHHUN. ['eTeposuc, niam rubpuanas cuia. HeponcTBenHnoe
CKpemBanue — ayropuauar. Otnanénnas rudpuansanus u e€ ycrexu. VIcKkyccTBeHHBIN MyTareHes
Y TIOJIy4EHHE MOJIUIIIION0B. JIOCTHKEHMSI CEIEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHonoruss Kak OTpaciab MPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTalbl CO3JaHHs
pexomOunantHoii JIHK wu Tpancrennbix opranusmoB. Kierounas wunxenepus. Kietounsle
KyJbTYpbl. MUKpOKJIOHaJIBHOE pa3MHOKEHHE pacTeHuil. KioHMpoBaHME BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO03SICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U 3THYecKue npodsiemsl. MO — renetndecku
MO (PULIPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. Y. Basunos, 1. B. Muuypum, I'. /[. Kapneuenko, M. ®@. 1BaHOB.

Tabmuupl u cxembl: KapTa «LIeHTpBI NPOUCXOXKIEHUS M MHOIroo0paszus KyJIbTYPHBIX
pacteHui», «llopoabl HOMamHUX JKUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtnanéHHas
rubpunuzamus», «Paborer akamemmka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
OrOoTeXHOIOTHN», «KI1eToOuHbIe KyJIbTYphI U KJIIOHUpOBaHHE», «KOHCTpyHpoBaHUE U IEPEHOC T€HOB,
XpPOMOCOM.

O6opynoBaHue: MYJSDKM IJIOJOB M KOPHEIUIOAOB IUKUX (OPM M KYJIbTYpHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHUS CEJeKIMM pacTeHUl W >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIA YYacTOK, B TEIUTUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIIACC



Tema 1. DBosronMoHHAas OHOJIOTHS.

[TpennocbuIKyM BOZHUKHOBEHUS 3BOJIOLNOHHON TEOPUH. DBOJIOLNOHHAS TEOPUS U €€ MECTO B
O6uonoruu. BiusHue 3BOIIOMOHHON TEOPUU HA PA3BUTHE OUOJIOTUH U APYIHX HAYK.

CuzerenscrBa 3Boonnu. [laneoHToornueckue: nocie 0BaTeIbHOCTD OSBIICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JIETOMUCH, TiepexoiHblie (popMbl. broreorpaduueckue: cXoACTBO U pa3nuine
dayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M PA3JIM4YMsg SMOPUOHOB pa3HBIX BHUJIOB I103BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHbIE, pPYAUMEHTapHbIE  OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUUECKHUE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0O0JIMUECKUX ITyTell y BCeX OPraHU3MOB.

OpomononHas teopus Y. lapeuHa. [Ipeanocsliky BO3HUKHOBEHUS JapBUHU3MA. [IBroKyIMe
CHJIBI HBOJIIOIUH BUJOB 10 JlapBUHY (M30BITOUYHOE PAa3MHOXKEHUE MPH OTPAHUYCHHOCTH PECYPCOB,
HeolpeaenéHHasi N3MEHYUBOCTb, 60pb0a 3a CyLIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas Teopus Bostonun (CTI) u e€ 0CHOBHBIE TTOJIOKEHUSI.

MukposBomtonus. [lonynsanys kak eIMHULA BUAA U 3BOJIOLUY.

JBmwxymme cuibl ((pakTophl) IBOJIONUHA BUIOB B MpHUpoae. MyTallMOHHBIN mpoiecc u
KOMOMHATUBHAs U3MEHUUBOCTD. [lonynsunoHHble BOJIHBI U ipeld renos. M3onsanus 1 MUrpanus.

EcrecTBeHHBI 0TOOp — HANTPABISIOMNN (PaKTOP IBOIOUH. DOPMBI €CTECTBEHHOT'O 0TOOPA.

[Tprcnoco0aeHHOCTh OPraHu3MOB Kak pe3ynbTaT 3Boironuu. [Ipumepsl npucnocobaeHuii y
OpraHu3MoB. ApoMopd03bl U UAHO-aJaNTaLUH.

Bun wu BumooOpasoBanme. Kputepum Bunma. OcHOBHBIE (QOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rH4eCKOe.

MakposBomonus. Popmbl  3BOSOLUM:  (UIETHYECKAs, AUBEPreHTHAs, KOHBEPreHTHasd,
napaniensHas. HeoGpatumMocTs 3BoIOLNY.

ITpoucxoxaeHue OT HeclleUAIM3UPOBAaHHBIX IIPenKoB. [Iporpeccupyromas cnenranu3anus.
AJnanTuBHas pagvanys.

JdemoHcTpaumu:

[Toptpertsi: K. Jlunnei, XK. b. Jlamapk, Y. [apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkensb,
®. Mrosuiep, A. H. Ceseprios.

TabGnuupl U cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoJIbIIIN MO3BOHOUYHBIX
JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl 60psObI 3a cylecTBOBaHUE», «EcTecTBEHHBINH OTOODPY,
«MHoroo0Opa3ue COpTOB pacTeHuit», «MHoroobpasue mOpoJ >KUBOTHBIX», «llomynsmumy,
«MyTalMoHHasi U3MEHYMBOCTHY», «ApomMopdosby, «Mnumoanantamumn», «OO0mas aereHepanusy,
«/IBmxyiue cuibl sBosonuny, «Kapra-cxema mapmipyra myremectsust U. Jlapsunay, «bopbsba 3a
cymecTBoBaHue», «llpucrnocobneHHOCTs opraHuzMoBy, «['eorpaduueckoe BHUI000pa3OBaHUEY,
«DKOJIOTHUECKOE BH1000pa30BaHHE.

O6opynoBaHue: KOJIEKIHMS HACEKOMBIX C Pa3MYHBIMU THUIIAMU OKpPAcku, HaOOp IJIOIOB U
ceMsiH, Koyekuus «lIpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUM Yy KUBOTHBIX», MoJeidb «OCHOBHBIE
HaIlpaBJICHUS 3BOIOLUNY, 00bEMHAs Mojieb «CTPOSHHE TOJIOBHOT'O MO3Ta MTO3BOHOUYHBIX .

buoreorpaduyeckas kapta Mupa, KoJuteKius «PopMbl COXpaHHOCTH UCKOMAEMbIX )KUBOTHBIX
U pacTeHui», mojenb anmumkanus «llepekpéct Xxpomocom», BiIakHble IpemnapaTsl «Pa3BuThe
HacekoMoroy», «Pa3BuTue nATymKH», MHKpomnpenapaT «Jpo3oduna» (Hopma, mMyranmuu (HopMsl
KPBUTHEB M OKPACKH TEJa).

JlaGopaTopHble U MPpaKTH4YeCKHe PA0OThI:

JlaGopaTtopHnas pabora Ne 1. «CpaBHeHrE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabGora Ne 2. «Omnmcanue nOpPUCIOCOOJICHHOCTH OpraHM3mMa u  eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HU Ha 3emuie.



Jlonay4yHble TpENCTaBICHUS O 3apOXACHUM XKW3HU. HaydHble TUmoTe3bl BO3HUKHOBEHMS
KU3HM Ha 3emiie: a0uoreHe3 M TaHCHepMHs. XHMHYECKas 5SBOJIONUSA. AOHWOTCHHBI CHHTE3
OPTraHWYECKUX BEIECTB M3 HEOPraHUYECKHX. DKCIEPUMEHTATIbHOE MOATBEPKACHUE XUMHUYECKOM
sBosronu. HavanpHble 3Tamel Ouosoruueckoi sBomouuu. I'unoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM M HMX 3BOJIIOLHUA.
PopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB.

PazButue xu3Hu Ha 3emie mo 3pam u nepuojaMm. Karapxeit. Apxeiickas U npoTepo3onckas
apel. Tlaneo3oiickas spa U €€ mepuojibl: KeMOPHIICKHI, OPAOBUKCKUH, CHITYPUHCKHIA, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa u €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuopl: NajeoreHOBbIM, HEOT€HOBBINM, AHTPOIIOTE€HOBBIH.

XapakTepucTuKa KJIMMaTa M TIeO0JOrM4ecKuX IpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUU
pPacTUTENFHOTO U )KUBOTHOTO MUpa. ApoMOp(O3bl Y pacTeHU# U )KUBOTHBIX. [10siBIeHNE, pacBeT U
BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

Cuctema OpraHM4eCKOrO0 MHpa KaK OTPAKEHHE 3BOMIOLUU. OCHOBHBIE CHUCTEMATUYECKHE
TPYIIIBI OPTaHU3MOB.

DBOJIONMS YesloBeKa. AHTPONOJIOrHS Kak Hayka. Pa3BuTue npeacTaBieHuit O IPOUCXOKICHUH
yesioBeka. MeTonbl M3ydeHUs aHTpornoreHesa. CXoJCTBa M pa3iuyMsl YEJIOBEKAa U JKUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YEI0BEKa.

JBuwxymme cunbl  (dakTopbl) aHTpororeHesa. HacnencTBeHHass UW3MEHYMBOCTh U
€CTeCTBEHHBIH 0TOOp. OOmecTBeHHBId 00pa3 JKW3HU, M3TOTOBJICHUE OPYAHWH TPYAd, MBIIUICHUE,
peub.

OCHOBHBIE CTa/IMM 1 BETBHU 3BOJIIOLIMHU YEIOBEKA: aBCTPAIONUTEKH, HenoBek ymenblid, Yenosek
npsMoxo i, YenoBek HeanaepTanbCkuid, YenoBek pazymHblid. Haxoku nckonaemMbIX OCTaTKOB,
BpeMs CYIIECTBOBAHMS, 00JIACTh pacpoCTpaHeHus1, 00BEM rOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYAHSL.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE PaChl: €BPOTICOU IHAS (€Bpa3HIiCKast), HErpo-
aBcTpanmoujHas  (dKBaTopuanbHasl), = MOHTOJOMAHAas  (a3MaTcKo-aMepukaHckas).  UepTsl
MPUCTIOCOOICHHOCTH TPEJCTaBUTENEH YeTOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHMs. ETUHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. dapsuH.

Tabmuupl u cxembl: «Bo3uukHoBeHne CONHEUHOM cUCTEMBI», «Pa3BUTHE OpPTraHUYECKOTO
mupa», «PacturenbHas kierka», «KuBoTHas kinetka», «lIlpokapuoTnueckasi KieTkay,
«CoBpeMeHHasl cHucTeMa OpraHU4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX 4YEPT CTPOEHUS
YeloBeKa W 4YelOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MalCOHTOJIOTHYECKUX HaXOIO0K
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHenmme moam», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JTI0AN», «HUenoBedueckue pacol».

O6opynoBanne: wmymsku — «[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTpaJONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMaHBOHIIA), CIENKH WM H300pakeHUs KaMEHHBIX OpYIuit
MEepPBOOBITHOTO 4YeOBEeKa (KaMHH-UONMEphl, pyoOmia, ckpebia), reoXpoHOJoTHYecKas TabiuIa,
KosuteKus «®opMbl COXPAaHHOCTH UCKOIIAeMBbIX )KHUBOTHBIX U PAaCTEHUI.

JlabopaTopHble H NpaKkTHYeCKHe padoThI:

[TpakTideckas pabota Ne 1. «/3ydeHne UCKOMAeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B
KOJUTEKLIHASX .

DKcKypcusi «IBOJIOLUS OPraHMYecKoro Myupa Ha 3emie» (B eCTeCTBEHHO-HayUHbIM HIN
KpaeBeuecKuil My3ei).

Tema 3. OpraHu3Mbl U OKPY:KAK0IIAas cpeaa.



DKOJIOTHA KaK HayKa. 3a/1a4M U pa3zielibl SKOJIOTUH. MeTOo/ bl SKOJIOTHYECKUX MCCIIeIOBAaHUM.
DKOJIOrHYecKoe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/1yIIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAsI.

Oxonorudeckue ¢akropel. Kraccubukanus skoiormueckux (akTopoB: aOMOTHYECKUE,
OHoTHMYeCcKUe U aHTponoreHHble. JlelicTBre IKOJIOTHYeCKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (akTopsl:  CBeT,  TemmepaTrypa,  BiIaxXHOCTb.  DoTonepuoausM.
[TpucnocobieHns OpraHu3MoB K JeWCTBUIO a0noTH4ecKuX (pakTopoB. buonornyeckrue puTMel.

Buotnueckue paxropsl. Buisl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIIUS, XUIIIHUIECTBO,
cumOuo3 u ero ¢opmsl. [lapasutusm, Koomepaunus, MyTyaJu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCanu3M, HEUTpanu3M. 3HaUYeHHEe OMOTHYECKUX B3aWMOICHCTBUN ISt
CYIIECTBOBAHMS OPTaHW3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTUKU momynauuu. OCHOBHBIE —IOKa3aTeNy  IMOMYJISALUU:
YHUCIIEHHOCTb, TNIOTHOCTh, POXKJAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanys. JJMHaMUKa YUCICHHOCTH
MOMYJISILIUY U €€ PeryJsiiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymbombar, K. @. Pynse, O. I'ekkenb.

Tabmuubr u cxembl: kapra «lIpupomabie 30HBI 3eMimy», «Cpenbl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llonynaununy, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIALNYA HHPY30PHH-
Tydenbkny, «[luiessie nemnmy.

JlabopaTopHble M NpakTHYecKHe PadoThI:

JlaGopaTopnas pabora Ne 3. «Mopdosioruueckue 0COOCHHOCTH PACTEHHH M3 pPa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTiueckas padota Ne 2. «[1oacy€T MIOTHOCTH MOMYJISIIIUI Pa3HbIX BUIOB PACTEHUN ).

Tema 4. Coo01mecTBa H YKOJOTHYECKHE CHCTEMBI.

Coo0611ecTBO Oprann3MoB — 6uoieHo3. CTpYKTyphl OMOIIEHO3a: BUI0BAs, TPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunsl-nomuHanTel. CBs31 B OMOIIEHO3E.

Okonoruyeckre cucrembl (skocuctemsl). [loHsaTne 00 3kKocucreMe U OHOreoleHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTHI 9KOCHCTEMBI: IPOIYIIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT
BEIIECTB U MIOTOK YHEPTUH B dKocucTeMe. Tpoduieckne (MUIIEBbIe) YPOBHU SKOcHcTeMBI. [InmieBbie
nenu u cetd. OCHOBHBIE IIOKa3aTeNMd 3KOCHUCTEMbI: OMoOMacca, MPOAYKIHS. DKOJIOrMYEcKHe
OUpaMUIbl:  TPOAYKLMH, UHUCIEHHOCTH, Ouomacchl. CBOHCTBAa 3SKOCHCTEM: YCTOWYHMBOCTD,
camoperyJsinus, pa3putue. CyKIeccus.

[IpuposnHblE 3KOCUCTEMBI. OKOCHUCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOIreHHbIE 3KOCHCTEMBI. ATpPO3KOCHCTEMBL. YpOo3kocucTeMbl. buonornueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasznoobOpazne kak (akrop ycroitunBoctH sKocucTeM. CoxpaHeHHE OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emie.

VYuenue B. . Bepuaackoro o 6uocgepe. ['panuibl, coctaB u cTpykrypa 6uocgepsl. JXKupoe
BeIecTBO U ero PpyHkimu. OcodeHHOCTH OMocdepsl Kak T100ambHON dKocucTeMbl. J[luHaMmuueckoe
paBHOBecHe U o0paTHas CB3b B buocdepe.

KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IHKIBI DIIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emnn. AHTponoreHHble M3MeHeHus: B Ouocdepe. ['modanbHbIe
HKOJIOTHUECKUE MPOOIIEMBI.



CocymiecTBoBanue MpupoAbl U yenoBedecTBa. CoxpaHeHHe OmMopa3zHOoOpa3us Kak OCHOBA
ycroiunBocTu Ouocdepbl. OCHOBa pallMOHANBHOTO YIPABIECHUS MPUPOJHBIMU pEeCcypcaMu U HUX
ucnosnb3oBaHue. JlocTKeHHst OMOJIOTUH M OXpaHa IPUpPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl 1 cxemsbl: «[lumeBbie nenuy», «buoneHos: coctaB u cTpykrypay, «lIpupoanbie
coobmectBa», «llemn mnuTaHUs», «IKoJOrMueckas mnupamuaay, «buocdepa u YenoBek»,
«IJKocucTeMa IUPOKOJIIUCTBEHHOIO JIeca», «IKOCHCTEMAa XBOMHOIO jecay, «bruoueHo3 BogoéMar,
«ArpoueHo3», «[IpuMepHble aHTPONIOTEHHBIE BO3JCHCTBUS Ha IPUPOAY», «BaxHellne nCTOUHUKN
3arpsA3HEHUs] BO3JyXa M TPYHTOBBIX BOa», «llouBa — BakHeWmas cocTaBisiomas Ouocgepsn»,
«®DakTopsl nerpaganuu mnous», «llapuukossiit apdexT», «PakTopbl paAMOAKTUBHOTO 3arpsS3HEHUS
ouochepsl», «O0mas ctpykrypa ouochepri», «Pactpocrpanenue u3Hu B Onocheper, «O30HOBBIN
sKpan 6uocdeps», «Kpyrosoport yrieponaa B Ouochepe», «KpyroBopot a3oTa B Ipupoae».

O6opynoBanue: mojenb-annkanus «Tunuunele O6uoneHo3b», repbapuil «PacTuTenbHbIe
coobmiecTBa», kojuiekiuu «buoueHno3», «Bpeautenu BaxHEHIIUX CENbCKOXO3SICTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUIGKIMM pACTEHHWH M JKUBOTHBIX, NpPUHAJICKAIINE K pa3HBIM
HKOJIOTMYECKUM Tpymmam ojaHoro Buaa, KpacHas kuura Poccuiickoit deneparuu, nzo0pakeHus
OXpaHsAEMbIX BUJOB PACTEHUN U KUBOTHBIX.

[DTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOITPAMMBI 110 BHUOJIOTMHU HA
BA30BOM YPOBHE CPEJJHEI'O OBILIETI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pe3yjibTaTaM OCBOEHUS
00y4arIuMUCs NPOrpaMM CpeAHEro oOIero oOpa3oBaHMs: JUYHOCTHBIM, METANPEAMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS INpeaMmeTa «bHOoJIOTHs» BBIIEIEHBI
CJIEYIOIINE COCTABJISIONINE: OCO3HAHUE O0YUaIOIIMMUCS POCCUNUCKON TPaKIaHCKONW UICHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEEIICHUI0, HAINYNE MOTHBALUHU K
0o0y4yeHHI0 OMOJIOTHH, LeJIeHANPaBIEHHOE pa3BUTHE BHYTPEHHUX YOSKICHUN TMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEH M MCTOPUYECKUX TPATULMNA pa3BUTUSI OMOJIOTMUECKOr0 3HAHHSI, TOTOBHOCTh U
CIIOCOOHOCTH O0YYaIOUINXCSI PYKOBOJCTBOBATHCSA B CBOEH NE€ATEIbHOCTU LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMM, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOro OOpa3oBaHMs, HaJM4HMe HKOJIOTMYECKOTO
IPaBOCO3HAHUS, CHOCOOHOCTH CTABUTh L€ U CTPOUTH KU3HEHHBIE IJIaHBI.

JIMuyHOCTHBIE pe3yabTaThl OCBOCHUS NpeaMeTa «bHonorus» 10CTUraloTcs B €AMHCTBE yUeOHOI
U BOCIHTATEIBHOM  JEATENBHOCTM B  COOTBETCTBUM C TPAJULUUOHHBIMM  POCCHUCKUMU
COLIMOKYJIbTYPHBIMH, MCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, NPHUHITHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMM TIOBEJCHHUS M CIIOCOOCTBYIOT IpOIECCaM CaMOIO3HaHUS,
CaMOBOCIIUTAaHUSI U CaMOPAa3BUTHs, Pa3BUTHS BHYTPEHHEW NO3ULIMM JIMYHOCTH, NATPUOTH3MA,
YBa)XXECHUsI K 3aKOHY M IIPaBONOPSIKY, YEJIOBEKY TpPyJa M CTapUIEMY IOKOJIEHHIO, B3aHMHOIO
yBa)KeHUsI, 0EPEKHOT0 OTHOIICHUSI K KYJIbTYPHOMY HacleIUI0 U TPAIUIMSIM MHOTOHAIIMOHAILHOTO
Hapopa Poccuiickoi denepanun, NpUpoe U OKPYKaIOIIEH cpere.

JInuyHOCTHBIE pe3yJabTaThl OCBOEHHs yueOHOro mnpenmera «bHONOTHS» NOKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroUIMxcs pPYKOBOJACTBOBAaThCS CPOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTNYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOLIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUICKOTO OOIIECTBA, paCIIMPEHHE )KU3HEHHOTO



OTIbITA U OMBITA JESTEILHOCTH B MPOLIECCe pealn3alliid OCHOBHBIX HAlpaBJICHHUI BOCIUTATENbHON
JESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:
1) rpakaaHCcKOro BOCIIMTAHUS

c(OpPMHPOBAHHOCTB IPAKAAHCKON O3UIIMHU 00YUAIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOsS3aHHOCTEH, YyBa)K€HHWE 3aKOHA W
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAEATEILHOCTH MPU CO3JaHUU y4EOHBIX HPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATEIILHBIX 33]1a4, BBITIOJTHECHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEISATH COOCTBEHHYIO MO3UIIMIO 0 OTHOIICHUIO K SIBICHUSIM COBPEMEHHON
YKU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHUIX HEOOXOJAUMOCTh KOHCTPYKTUBHOTO B3aWMOICHCTBUS
JIOJICH ¢ pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMH [ICHHOCTSIMU U COIIMATILHBIM MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHYECTBY B TMPOILIECCE COBMECTHOTO BBIINOJIHEHUS Y4EOHBIX,
MO3HABATENIbHBIX U UCCIIEOBATENbCKUX 3a/1a4, YBAKUTEIHHOIO OTHOIICHHU K MHEHHIO ONIIIOHEHTOB
pu 00CYKJIEHUH CIIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJIEPIKAHHMS,;

TOTOBHOCTH K TYMaHHUTapHOU M BOJOHTEPCKOM AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPakJaHCKON WACHTUYHOCTH, NATPUOTHU3MA, YBAXKEHHS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH nepea PoauHol, roproctu 3a cBoi kpaii, cBoro Poauny,
CBO SI3BIK M KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACIEAMIO U MaMSATHUKAM MPUPOMIBI, TOCTHKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHIX, TPYIE;

CHOCOOHOCTH OLIEHMBATH BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTHH,
MOHWMAaHHS 3HAYE€HUS OMOJIOTUY B TO3HAHUH 3aKOHOB IIPUPO/IBI, B )KU3HHU YEJIOBEKA 1 COBPEMEHHOTO
00I111eCTBA;

uelHas yoexx1EHHOCTh, TOTOBHOCTD K CIIY’KE€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cynn0y;

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOa;

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, 3TUUECKOTO MTOBEICHHS;

CIOCOOHOCTH OLIEHWBATh CHTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUSHTUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHME JINYHOTO BKJIJIa B IIOCTPOCHUE YCTOHYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM POJUTENSAM, CO3aHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHSITUS IEHHOCTEH CeMEMHOM KU3HU B COOTBETCTBUU C TPAAUIMSIMH HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIFOUYas 3CTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

OHWMaHHE SMOIMOHATLHOTO BO3/ICHCTBHSI )KHBOM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIP2KCHHIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE TTPOSBIISITH KAa4eCTBa
TBOPUYECKOH TNYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, popMUPOBAHUS KYJIbTYPHI 310POBbsI 1 YIMOIHOHAJIBHOTO
O/1aronosy4us:

MOHUMaHWE W pean3alusl 370pOBOTO U Oe30macHOro obpasa KU3HM (3J0pOBOE MUTAHUE,
COONIOZICHHE THUTHEHWYECKUX MPaBWJI U HOPM, COaTaHCHpPOBAHHBIA PEKUM 3aHATUNA U OTIbIXA,
perynspHas Qu3ndeckas aKTUBHOCTB), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 310POBbIO;



MOHMMAaHUE LIEHHOCTH MPaBUJ UHANBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30MaCHOTO MOBEACHUS
B CUTYalUsAX, YIPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUE TOCIEACTBHI M HEMPUATHS BPEIHBIX MPUBBIYCK (YMOTPEONCHUS aTKOTOJIA,
HapKOTHKOB, KYpeHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTD K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTA TEXHOJOTMYECKOM M COLMAJIbHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATENBHO BBIMOJIHATH TAKYIO IE€ATEIbHOCTD;

UHTEpEC K PasNuuHbIM chepaM MpodecCHOHATBHON JesTeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBII BBIOOp Oyayiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTD K 00pa30BaHHUIO U caMO00OPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOIICHHE K MPHUPOJE KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYILLIECTBOBAHMUS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYIbTYpPbI: IPHOOPETEHUE OTbITA INIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCJIEACTBUN JIJI1 OKPYKAIOILIEH CpEbl;

OCO3HaHHUeE T1100aJIBLHOr0 XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

CIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMBbIC MPU W3YyUYEHUN OMOJIOTHH 3HAHUS U YMEHUS MPU
pelieHuy npoOseM, CBSI3aHHBIX C PAalMOHAJIBHBIM MPUPOJONOIb30BAaHUEM (COOJIOEHUE IPABUII
MOBEJICHUS B IIPUPO/JIE, HAIIPABJIECHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BUJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATUE ICUCTBUIM, MPUHOCIUIUX BPEI OKPYKAIOLIEH NPUPOJHON CPENE, YMEHUE
MIPOTHO3UPOBATH HEOIATONMPUATHBIC IKOJOTHUECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX ACHCTBUN U
peaoTBpaliaTh Ux;

HaJM4Me PA3BUTOrO H3KOJOTMYECKOTO MBIILIEHUS, 3KOJOTMYECKOW KYJIbTYpPbl, OIBITA
JIEATEIIbHOCTH  DKOJIOTMYECKOW  HANpaBJIECHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCSI MMHU B
MO3HABATEJIbHOW, KOMMYHUKAaTUBHOW U COIMAIBHON TMPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH M OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO Ha JHAlOre KYyJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHME SI3IKOBOM M YWTATEIILCKOW KYJbTYpPhl KaK CpPEJICTBA B3aUMOJCHCTBUS
MEXIY JIOAbMU U MTO3HAHUS MUDPA;

MOHMMAaHHE Ccheuu(PUKH OMONIOTUU KaK HayKd, OCO3HaHHs e€ poinu B (HOPMHUPOBAHUH
PAlMOHATILHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM LEIOCTHOrO MPEJCTAaBICHUS 00 OKpYXKarolleMm
MHUpE KaK 0 €JMHCTBE MPUPO/IbI, YEJIOBEKA U 00IECTBA, B MO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH
U peUIeHUH MPOOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMM /JiIi COBPEMEHHOW IMBHIM3ALMU: OOECTIeUeHUs
HOBOTO YpPOBHS DPAa3BUTHS MEAHIIMHBI, CO3JaHWE TEPCTIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOjeMbl pa3BUTHS UYEIOBEUYECTBA, MOUCKA MyTeH BbIXOJA U3 TI00aNbHBIX
DKOJIOTMUECKUX TPOOIEM H oOecreueHus mepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIlHOHATBLHOMY
MCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYE€HWH OMOJIOTMYECKUX 3HAHWU B IIEJISAX TOBBIMICHUS OOMICH
KYJIbTYpbl, €CTECTBEHHO-HAyYHON TPAMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIIMOHAIBHON
TPaMOTHOCTH O0ydaroumxcs, GopMUpyeMoi Mpu N3yu4eHUH OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, MCHOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIb30BATh IMOJIydaeMble 3HAHUS JJIsl aHajdu3a U OOBSCHEHUS SIBICHUMN



OKpPYXKAIOIIEro MHpa M MPOUCXOMANIMX B HEM W3MEHEHHWH, YMEHHE JenaTh OOOCHOBaHHBIC
3aKITIOYCHHUS] HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX C LETBIO MOTyYSHHS JOCTOBEPHBIX
BBIBO/JIOB;

CHOCOOHOCTh CAMOCTOSITENIFHO UCIIOIB30BaTh OMOIOIHYECKHE 3HAHUS ISl PELICHUs TPOoOieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HAHHME IICHHOCTH HAYYHOH JESITeIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH IMPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa3oBaHHI0O M €aMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJyYCHHIO HOBBIX 3HAHUH 1O OHOJOTMM B COOTBETCTBUU C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ynbTaThl OCBOEGHUS Y4eOHOro mnpeaMera «bBHOJOrHs» BKIHOYAIOT:
3HaYMMble I (QOPMHUPOBAHHMSA  MHPOBO33PEHHSI  OOYYAIOIIUXCS  MEXKIUCIUILUTUHAPHBIC
(MexrnpenMeTHbIe) O0IeHayYHbIe IOHATHUS, OTPAKAIOIIKE LETOCTHOCTh HAYYHOM KapTHHBI MUpa U
crneuu(uKy MeTO/J0B IO3HAHUS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, HEpPrus,
SIBJICHHE, TIPOIIeCC, CUCTeMa, HAYYHBINA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HAONIO/IeHNe, W3MEPEHHUE, SKCIEPUMEHT W APYruX), YHUBEpCAJIbHBIC y4deOHBIC
neiictBuss  (IO3HaBaTesIbHblE,  KOMMYHUKAaTHBHbBIE,  PEryJATUBHBIE),  OOecleYuBaroLIUe
dopmupoBaHrue (QYHKIMOHAIBHOW TPaMOTHOCTM M COLUAJIBHOW KOMIIETEHLMH OOydarouxcs,
CIIOCOOHOCTH 00Y4aOUIMXCS UCIOJIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEPCAJIbHBIC YUeOHBIC ICHCTBHS B TIO3HABATEIILHOM U COIIMATIBHOM MPAKTHKE.

MeranpeameTHble pe3ysibTaTbl OCBOEHHMsSI HPOTrpaMMbl CpeAHEro obmero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgJ1aieHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU NN03HABATEJIbHBIMH AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHE eifiCTBHS:

CaMOCTOSITENIbHO (P OPMYJIMPOBAaTh M aAKTyaJM3UpOBaTh MpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHAINW3a, CUHTE3a,
CpaBHEHMSI, KJIaCCU(PHUKAIUU, 0000IIEHNS ), PACKPBIBATH CMBICII OMOJIOTUYECKUX MOHITUH (BBIIEIATD
UX XapaKTEepHbIEe IPU3HAKH, YCTAaHABIMBATh CBSI3U C IPYTMMHU ITOHATUSAMU);

ONpeAeNaTh UENU JESITeNbHOCTH, 3aJaBas MapaMeTpbl M KpPUTEPUM HUX JOCTHXKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C TIOCTABICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TTOHATHS AJ1s1 OOBsICHEHUS (DAKTOB U SIBIICHUH KUBOM PUPOIBI;

CTPOMTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, I€TyKTUBHBIE, [10 AHAJIOTUH), BBISBIISAThH
3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBJICHUSIX, POPMYJIHUPOBATH BHIBOJBI U
3aKJIF0YEHHS;

IIPUMEHATh CXEMHO-MOJEJBHBIE CPEACTBA AJI1 IPEICTaBICHUS CYIIECTBEHHBIX CBSI3€H M
OTHOIIICHUN B HW3y4aeMbIX OHOJIOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUMH Pa3HOTO PO/a,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHAlIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JEATEIbHOCTb, OIIEHHBAThb COOTBETCTBHE pE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOODJMHUPOBAaTh M BBIIOJHATH PabdOTy B YCIOBUSAX pPEAIbHOTO, BHUPTYaIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEAaTHBHOE MBIIUICHHE MTPU PEIICHNUH KU3HEHHBIX POOIIeM.



2) 6a30BbIe HCCIE0BATENBCKHE TeliCTBUS:

BJIAJCTh HABBIKAMU Y4EOHO-MCCIEIOBATEIbCKOW M MPOEKTHOW NEATENbHOCTH, HaBBIKAMHU
paspenieHuss mpooieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJOB
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO0B [IO3HAHUS;

UCIOJIb30BaTh pa3iIMyYHbIe BHJbl JAEATEJBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTalyu, NpeoOpa3oBaHUI0 M NPUMEHEHHI0O B Y4YEOHBIX CHUTyallUsX, B TOM 4YHUCIE IpHU
CO3JIaHUM Y4EOHBIX U COIIMATIBHBIX TPOEKTOB;

¢opMHpOBaTH HAyYHBIH TUI MBIIUICHUS, BIAACTh HAYYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU
HOHATUSIMH U METO/IaMU;

CTaBUTh U (HOPMYIMPOBATh COOCTBEHHbIE 3aladd B 00pa30BaTEIbHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYalHsX;

BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSA3M M aKTyaJH3UPOBATh 331a4y, BBIBUTATh THIIOTE3Y
e€ pelleHus, HaXOJUTh apryMEHThI JUIsl JOKa3aTelbCTBAa CBOUX YTBEPKACHUH, 3a/1aBaTh IapaMeTphbl
U KPUTEPUU pPEIICHUS;

aHAJM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3aa4H PE3YJIbTaThl, KPUTHUECKU OIICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh LIEJICHANIPABICHHBIM TIOMCK TEPEHOCAa CPEACTB M CIIOCOOOB NEHCTBHA B
npodeCCHOHATILHYIO CPEeAY;

yMeTh  TEpPEeHOCUTb  3HAHWA B  TIO3HABAaTEIbHYIO U IPAKTUYECKYyl0  00JIacTH
KHU3HEIEATESILHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTEH;

BBIJIBUT'aTh HOBBIE UJIEH, NIpeIaraTb OPUTMHAIBHBIE [TOIX0/Ibl U PEILIEHUs], CTABUTH ITPOOJIEMBI
U 331241, JOIYCKAIOLIME albTePHATUBHBIC PEIICHUS.

3) pa6ora c undopmanmeii:

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MCTOYHHMKAX HHpopMmauuu (Tekcre y4yeOHOro mocoous,
HAYYHO-TIOMYJISIPHON JUTEpaTrype, OMOJIOTMYECKUX CJIOBapsAX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HHGPOPMAILMIO pA3IMYHBIX BUIOB U (opm
NPEJICTaBICHUS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dopMynHpoBaTh 3ampockl M TNPUMEHATh pa3iMyHble METOIbl IPH IIOUCKE U O0TOOpe
O6uonornyeckoit MHGOpMaIK, HEOOXOIUMOM /7S BHIOJIHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh OIBIT HUCIOJNB30BaHUS MH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy IMpEACTaBICHUS OUOJIOTUYECKOM
uHpopManuu (cxeMbl, rpaduKu, TUarpaMMsl, TaOIHILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAyYHBIM S3bIK B KadecTBE CpelicTBa INpH paboTe ¢ OHOIOrHYecKoi
uHpOpMaNKeil: MPUMEHATh XWMHUYECKHe, (pU3MUYecKue W MaTeMaTHYeCKHWe 3HAaKH W CHUMBOJIBI,
dbopmysel, abOpeBUaTypy, HOMEHKIATYpy, HCIOJb30BaTh M TPEoOpa3oBhIBAaTh  3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJETh HABbIKAMM pAcllO3HaBaHMA W  3alIUTHl  MHPOpPMalWU, HHOOPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAJbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX chepax KU3HH, aKTUBHO YUaCTBOBAThH B JHAJIOTE FITH
JIMICKYCCHH TI0 CYIIIECTBY 00CYKIaeMoii TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BRICKA3bIBATH CYXKICHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS TpeJlaraeéMoi 3a/Ja4M, YYUTHIBaTh HHTEPEChl M COTJIACOBAHHOCTH
MO3ULMHN APYTUX YYACTHUKOB JIMAJIOTA HITU TUCKYCCUH);



pacrio3HaBaTh HeBepOAJIbHBIE CPEJICTBA OOIIECHNUS, TOHUMATh 3HAUEHHE COLMANIbHBIX 3HAKOB,
IPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYalMi, yMETb CMAr4aTh KOH(MIMKTBI M BECTH
NIEPETOBOPBI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOAMH OOILEHUS U B3aUMO/IEHCTBUS, IOHUMATh HAMEPEHHUS IPYTUX
Jroed, MPOSBIATH YBAXKUTEIbHOE OTHOLICHME K COOECeIHUKY M B KOPPEKTHOW Qopme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eITeJIbHOCTD:

IOHUMaTh M HUCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHONM M MHAMBHUIYyalbHOH paboThl NHpHU
pemeHn OMOJIOrHYecKor MpoOIeMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYMIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH peILICHUH Yy4eOHOH 3a1auu;

BbIOMpPATh TEMAaTUKY W METOJbl COBMECTHBIX JAEHCTBMM C yd4y€TOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEM Ka)kJI0T0 4IeHa KOJUIEKTHBA,

IPUHUMATH 1I€JIM COBMECTHOH JESTeNbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUS
110 €€ IOCTUKEHUIO: COCTABIIATh IUIaH JEHCTBUHM, paclpeesaTh POIU C yYETOM MHEHUH Y4aCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOU pabOThI;

OLICHMBATh Ka4ECTBO CBOEI0 BKJIA/a M KaXJ0r0 Y4acTHHKA KOMaH/bl B OOIIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTb HOBBIE INPOEKTHI, OLEHUBATh HAEU C IO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
IPAaKTUYECKON 3HAYUMOCTH;

OCYIIIECTBIISATh [TO3UTUBHOE CTPATETNYECKOE MOBEJICHUE B PA3JIMYHbBIX CUTYALMSIX, IPOSBIIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh UHUIIMATUBHBIM.

OBJialeHHe YHUBePCAJbHBIMH PeryJIATHBHBIMH AefiCTBHSIMU:

1) camoopranu3amnms:

MCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHWH IIeJIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JICUCTBUAX W TMOCTYNKAax MO OTHOUIEHUIO K JKMBOM MPHUPOJE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIBHO OCYILIECTBIATh IO3HABATENBHYIO JEATENbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITEIbHOCTH M KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEILICHUS MPOOJeMBbl ¢ YYETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaLIHsM;

pacIupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPENOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO LIMPOKOW IPYIUIMHM B Pa3HBIX 001acTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLICHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHOM pediieKkcHH Kak OCO3HaHUsl COBEPIIAEMbBIX JEUCTBUN U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTATOB M OCHOBAHUM, MCIOIB30BATH MPUEMBI peICKCUH IS
OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEILICHMS;

YMETbh OIIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHUSI 110 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX NP aHATIN3€ PE3yIbTaTOB AEATEIbHOCTH;



3) npuHATHE ce0s1 U IPYTrux:

NpUHUMATD ce0sl, TOHMUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO APYTUX Ha OMINOKH;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C ITO3ULIUU IPYIOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaTthl ocBoeHus mnporpammbl COO mo Guonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienupuyeckue ais yueOHoro mpenmera «buonorus» HayuyHble 3HAHUS, YMEHHS U
CIocoObI IeHCTBUI IO OCBOEGHUIO, MHTEPIPETALMU U TPEOOPa30BAHUIO 3HAHUN, BUIbI 1€ATEIHbHOCTH
0 MOJYYEHHIO HOBOT'O 3HAHMSI M PUMEHEHHIO 3HAaHUHN B Pa3IMUHbIX YU€OHBIX CUTYAIHUSIX, a TaKXKe
B pealbHBIX JXU3HCHHBIX CHUTYyallusiX, CBSI3aHHBIX C Owonorueil. B mporpamme mnpeameTHble
PE3yJbTaThl IIPEICTABIEHBI IO FOJaM 00yUYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce nOMKHbBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUUW O MECT€ M pPOJM OMOJOTMM B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (DOPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA U
HAyYHOTO MHPOBO33PEHHsSI, O BKJIAJE€ POCCUHUCKHUX U 3apYyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh COJACP)KaHUE OMOJOTWYECKHX TEPMHUHOB W TOHATHH: JKU3HB, KIIETKa,
OpranusM, MeTadoIn3M (0OMEH BEIIECTB M MPEBPAIICHUE SHEPTUH), TOMEOCTa3 (CaMOpETryIsIus),
YpOBHEBasi  OpraHM3alus  JKUBBIX  CHCTEM, CaMOBOCITPOU3BEICHUE  (PEHpPOAYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHUE;

YMEHME u3Jaratb OWOJIOTMYECKHE TEOpUM (KJIETOYHAas, XPOMOCOMHas, MYyTal[MOHHas,
LEHTpabHas JorMa MOJIEKYJISIpHOI Ouonorun), 3akousl (I'. Mengens, T. Moprana, H. 1. BaBunosa)
U ydeHus (0 LIEHTpax MHOrooOpasus M MPOUCXOKIECHUS KyIbTypHbIX pacteHuil H. M. BaBuiona),
OTIPEAENATh IPAHULBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJJaMi HAyYHOTO TIO3HAHUS B OMOJIOTUH: HaOJII0IEHNE U OTTHCAHUE KUBBIX
CHCTEM, MpPOIECCOB U SIBJIECHUI, OpraHu3alus U IpOoBeJeHHE OMOJOTMYECKOr0 3KCIEepPHMEHTa,
BBIJIBU)KEHUE TUITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKIY UCCIIEyeMbIMU BEIMYMHAMU, OOBSICHEHUE
MOJIyYEHHBIX PE3y/IbTaTOB, UCIIOIb30BAaHHBIX HAYUHBIX ITOHITHH, TEOPUIl U 3aKOHOB, YMEHUE JIe1aTh
BBIBO/Ibl HA OCHOBAHUU NOJYYEHHBIX PE3Yy/IbTATOB;

YMEHME BBIJEIATH CYIIECTBEHHBbIE IMPU3HAKH BHUPYCOB, KJIETOK IPOKAapUOT M 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHa BEILIECTB U
IpEBpalleHNs] PHEPTUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHMS, Pa3MHOXKEHMS, WHIWBUIYAJbHOTO DPAa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE MPUMEHSTh MOJTyYeHHbIE 3HAHUS 11 O0OBSICHEHUS! OMOJIOTHYECKUX TPOLIECCOB U

SBJICHUH, JJI IPUHSITUS MPAKTUYECKUX PELICHUN B MOBCEJHEBHOW JKHU3HU C LIENBI0 0OeCTIeUeHMs
0€30MacCHOCTH CBOETO 37I0POBbs U 3/I0POBbSl OKPYKAIOUIUX JIF0JIeH, COOIIOIEHNS HOPM I'PaMOTHOTO
MOBEJICHUS B OKpYXarolllel MPUPOJHON cpesie, MOHUMaHWe HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTHXKEHUN COBPEMEHHOM OMOJIOTUY M OMOTEXHOIOTUH [T pallMOHAILHOTO MIPHPOJIOTI0NIb30BAHMS,

YMEHHE pelaTh »JJIEMEHTapHble TIEeHeTHYeCKHe 3aJaud Ha MOHO- U JUTHOpUAHOE
CKpeIlIMBaHUE, CIIETNIEHHOE HAClIeJOBaHHEe, COCTABIISATh CXEMbl MOHOTUOPUTHOTO CKPELIUBAHUS JIJIs
IIpeJICKa3aHysl HacIel0BaHUs IIPU3HAKOB Y OPraHU3MOB;

YMEHUE BBIMOIHATH JIAOOPATOPHBIE U MPAKTHUECKUE padoThl, COOMI0AATh MpaBuiIa pu padboTe
¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYIOBAaHUEM;



YMEHHE KPUTHYECKH OICHHBaTh M HWHTEPIPETHPOBATH HHQPOpPMAINIO OHOJIOrHYECKOTo
COJIep’KaHus, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHHMS M3 PA3IUYHBIX HCTOYHHKOB (CpeacTBa
MaccoBOW HMH(OpMaIMK, HAay4YHO-TIOMYJSPHbIE MaTepHajbl), 3TUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHME CO3/laBaTh COOCTBEHHbIE TMHCbMEHHBIE U YyCTHbIE COOOIIeHus, 00o00mas
OHMOJIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIB30BATh MOHATUNHHBIN
anmapart OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOEHUA yueOHOro npeamera «buonorus» ¢ 11 knacce noKHBI
OTpaXkatTh:

c(OpMHUPOBAHHOCTh 3HAHUUA O MeECTe€ M pPOJM OHUOJOTHMH B CHUCTEME HAYYHOIO 3HAHUS
€CTeCTBEHHBIX HAayK, B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTUHBI MHpa H
HAYYHOTO MHPOBO33PEHHS, O BKJIQJE POCCHMCKHX M 3apyOEeKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COAEpKAHUE OMOJOTMYECKUX TEPMHUHOB M IMOHSTHI: BUM, MOMYJISAIUS,
reHo(OH/I, SBOJIIOLMUS, IBIKYIIUE CUIIBI ((PAKTOPBI) HBOIIOIUH, IPUCIOCOOICHHOCTh OPraHU3MOB,
BU000pa30BaHNUe, SKOIOTHYECKHE (DAKTOPBI, SKOCHCTEMA, MPOTYLEHTHI, KOHCYMEHTBI, PEIyLIEHTHI,
[[ENH MUTaHUs, IKOJIOTHIecKas mupaMua, OMoreonenos, onocdepa;

yMEHHE Wu3laraThb Owuonoruueckue Teopuu (dBomrouuoHHass Tteopus Y. [lapsuHa,
CUHTETHUYECKas TEOPHs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apopbliiieBoro cxoacrsa K. M.
bapa, uepenoBanusi rinaBHbIX HampasieHud u myrteil sBomounu A. H. CepeproBa, yueHHs 0
ounoctepe B. . Bepraickoro), onpenessiTh TPAaHHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJJaMH HAyYHOT'O TIO3HAHUS B OMOJIOTHH: HAOIII0IEHUE U ONTMCAHUE KUBBIX
CUCTEM, TPOIECCOB U SIBICHUN, OpPraHu3alus U MpOBeleHHE OHOIIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBI)KEHUE TUITOTE3bI, BHISIBIICHUE 3aBUCIMOCTH MEXKIY UCCIIEAYEMbIMHU BETMYNHAMH, OOBSICHEHHE
MIOJIyYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHbBIX ITOHSITHH, TEOPUIl U 3aKOHOB, YMEHUE JIe1aTh
BBIBO/IbI HA OCHOBAHUU TIOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIENATh CYIECTBEHHbIE MPU3HAKU CTPOCHMS OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIIMM, TPOJIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0IIEHO30B U IKOCUCTEM, OCOOEHHOCTH
IIPOLIECCOB:  HACJEACTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTo O0TOOpa, BHI000pa3oBaHMs,
IPUCIOCOOJIEHHOCTH OPraHW3MOB, JACUCTBUS HKOJOTHYECKUX (PAaKTOPOB HA OpPraHU3MBbI, EpeHOoca
BEUIECTB M MOTOKA DHEPIHMM B DKOCHCTEMAX, AHTPOIIOI€HHBIX M3MEHEHHH B DKOCHUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocgepe;

YMEHHME MPUMEHATh IOJYyYEHHBbIE 3HAHMS ISl OOBSICHEHMsI OMOJIOTMYECKUX IPOILIECCOB U
SIBJICHUM, JUIS MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOW YKU3HH C II€TbI0 00eCIeueHHs
0€30I1aCHOCTH CBOET'0 3/I0POBbsI M 37I0POBbsl OKPYXKAIOIIUX JIFOJIEH, COOII0A€HUSI HOPM I'PaMOTHOTO
MOBE/IEHNS B OKpY)KalIleld NpUPOTHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUSA
JIOCTHKEHUI COBPEMEHHOM OMOJIOIMH JUIsl pallMOHAIBHOTO IPUPOIONOIb30BaAHMS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTHYECKHE 3a7adyd, COCTaBIATh CXEMbI IEpeHoca
BEIIECTB U SHEPTUH B dKOocHcTeMax (LeMH MUTaHus);

YMEHHE BBINOJIHATH JaOOpaTOpHbIE U MPaKTUYECKHEe paboThl, COOII0IATh IPaBUiIa IPU padboTe
¢ y4eOHBIM U J1a00paTOpHBIM 000pYIOBAHUEM;

YMEHHE KpUTHUYECKH OLEHMBATh M WHTEPHPETHPOBATh HH(POPMAILUIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOLIYIO TICEBJOHAy4YHbIE 3HAHMS M3 PA3JIUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBoi uWH(MOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuajbl), paccMaTpUBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH, (hOPMHUPOBATh MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIC COOOIIEeHMs, 00001Ias
OMOJIOTHYECKYIO0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITHHHBIN
amnmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne 1/ HanmeHnoBaHMe pa3ae/ioB U TeM Koau4vecTBO 4acoB DiiekTponHbIe (LU(POBLIE)
NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE pecypchl
bubmuoreka [JOK
1 broorms Kax Hayka 2 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 JKuBble cuCTeMbl U UX OpraHu3alus 1 bubamorexa LHOK
https://m.edsoo.ru/7f41c292
4 XUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 JKusHenesTenbHOCTb KIIETKHA 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
6 Pa3zmHOXeHUE 1 HHANBUTYaIbHOE 5 bu6mmoreka [IOK
pa3BHUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 HacnencTBeHHOCTH U U3MEHUYHBOCTD 8 bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢c292
8 Cenekiust opranu3MoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOIOTHH https://m.edso0.ru/7f41c292
bu6nmoreka [JOK
o Pesepeiioe Bpems 1 https://m.edsci.ru/7f410292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35

11 KJIIACC

Ne n/n HaumeHoBaHue pa3aesioB u TeM

NPOrpaMmblI

KoaundyecTBO 4acoB

Bcero

JaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE peCypChl



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

1 DBOJIFOMOHHAS OMOJIOTHS 9 bubmmorexka ITOK https://m.edsoo.ru/7f41cc74

2 BOSHUKHOBEHHE 1 pasBUTHE KHU3HH Ha 9 bubmmorexka ITOK https://m.edsoo.ru/7f41cc74
3emie

3 OpraHu3Mbl 1 OKpYIKaroIas cpea 5 bu6muoreka I1OK https://m.edsoo.ru/7f41cc74

4 Coobmectsa u sKonOrHICCKHE 9 bubmmorexa ITOK https://m.edsoo.ru/7f41cc74
CHCTEMEI

5 PesepBHOE Bpemst 2 bubnunoreka LIOK https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

INOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacoB Jara DJIeKTpPOHHbIe HU(POBHIE ®opma
Nen/m | Tema ypoka o0pa3oBaTe/ibHbIE NPOBeICHUsA
Bcero HU3YyYEeHUsS _
pecypcsl 3aHATHI
bu6nuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW TPUPO/IBI.
[TpakTruyeckas padora Ne 1 bubmuoreka [JOK
2 1
«Mcrionp30BaHNE Pa3TUUHBIX METOJIOB IIPU https://m.eds00.ru/863e6122
M3Yy4EHUH OMOJIOTHYECKHX 00BEKTOB
3 buonornueckue cucremsl, MpoOLECCHl U UX 1 but6mmoreka [IOK
u3yueHue https://m.eds00.ru/863e6564
4 XUMHYECKHUH cocTaB KieTKd. Boga u 1 but6mmoreka [IOK

MHHCPAJIBHBIC COJIN

https://m.edso0.ru/863e674e



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

Bbu6nuoreka [IOK

5 b .C S
CIH. LOCTAR H CTPOCHHE DEIKOB https://m.edsoo0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKUE
. JIab oora Ne 1
. i;[aJII/IBaTO];;BI a OpaTOIvaaﬂ Ifa oTa Bunorexa LIOK
SYHCHHE KATRIMTHHCCHOM AICTHBHOCTH https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMIIa3bl WIH
KaTaJsia3bl)»
7 y 1 bubmuorexa [JOK
TJICBOBL. SIS https://m.edso0.ru/863e6870
bubnnoreka IIOK
8 Hyiniennoseie kucorel. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meToasl U3ydeHUs KIETKH. bu6nmoreka [IOK
Knerounas Teopust https://m.edsoo.ru/863e6e88
10 KieTka kak nienoctHas XUBast CHCTEMA
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopatopnas pabota Ne 2V «M3yuenue BuGmiorexa [IOK
11 CTPZZHM g;eTeOK gaCZeHHH’ m(iB(;TH;IX’ . https://m.edso00.ru/863e6ff0
rpu0O0B U OaKTEPUI IIOX MUKPOCKOIIOM H
P p g P https://m.edsoo.ru/863e716c¢
TOTOBBIX MUKpOTIpErapaTax 1 ux
OITMCaHUE
12 OO0OMeH B TB WJIHX META00IN3M bubmorexa HOK
CH Betiee CTaboIs https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 dorocunTe3. XeMOCHHTES
TOCHHT MOCHHT https://m.edso0.ru/863e7c98
. bubmuoreka [IOK
14 SuepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKU. [leneHue
buo OK
15 kieTku. Muro3. Jlabopatopnas padora Ne 3 nomuotexa Il

«Habmronenre MUTO3a B KIIETKaX KOHYHUKA

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e7dc4

KOpEIIIKa JIyKa Ha TOTOBBIX

MHUKpOTMpernaparax»»
16 buocunres 6enka. Peakuust MaTpuaHOTO bu6nmoreka [IOK
CHUHTE3a https://m.edso0.ru/863e796e
bubmmoreka [IOK
17 Tpascasuus — Guocwnres benka https://m.eds;f).ru/863e796e
bu6nmoreka [IOK
18 Hexnerounsie HOpMbI )KU3HH — BUPYCHI https://m.eds0o.ru/86367540
bubmuorexa [JOK
19 ®dopMbI pa3MHOKEHHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnunoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHUE MOJOBBIX KIETOK.
91 OnnonorBopenue. JlabopatopHas pabora bubmuoreka [JOK
Ne 4 «3ydeHne CTpOCHHUS TTOJIOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha FOTOBBIX MUKPOIpEIapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmrorexa IOK
https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka 0 HacJI€ICTBEHHOCTH U bubnmnorexka HOK
W3MEHYHUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTU HACTEA0OBaHUS bubnmoreka [JOK
npu3HaKoB. MOHOTHOPUIHOE CKPEIIMBAHHE https://m.eds00.ru/863e8878
o5 JurubpuiHoe cKpeuBanyue. 3aKkoH bubmuoreka [JOK
HE3aBHCUMOT'0 HACJICIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacjIeI0BaHUE MPU3HAKOB.
JlabopaTtopHas pabora Ne 5 «M3yuenue BuGmorexa LIOK
26 Pe3yJIbTaTOB MOHOTUOPUIHOTO U

JTUTHOPUTHOTO CKPEIIMBAHUS Y APO30(HITHI
Ha FOTOBBIX MUKpOIpenapaTax»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e81b6
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97 I'eneruka nona. HacnenoBanne npu3HaKoB, 1 Bbu6nuoreka [IOK
CLIETJIEHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
H3menunBocth. HenacneacrBenHas
M3MEHYMBOCTH. JIJabopaTopnas pabota Ne 6.

N3ydyenne moaudukanmoHHOM bubmuorexa [JOK

28 1
WU3MEHYMBOCTH, TOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHUAIOHHOTO PsiJia ¥ BapHAIIMOHHOM
KPUBOI
HacneacTBenHass ©”3MEHYUBOCTD.

29 Jlaboparopuas pabota Ne 7. «Ananu3 1 bubnmnoreka HOK
MyTanui y 1po30(Quiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax»

bubmuorexa [JOK

30 Peneriia uenonera 1 https://m.eds00.ru/863e8d78
PesepBubIil ypok. O600111€HIE 110 TEME

31 «HacnencTBeHHOCTE U H3MEHUYUBOCTD 1
OpPTaHHU3MOBY

32 Cenekius Kak HayKa U Mpolecc 1 bubmorexa OK

https://m.edso0.ru/863e9214

33 MeToabl U JOCTHKEHUSI CEJIEKIIUU 1 bu6nuoreka [IOK
pacTeHui U )KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpacib IPOM3BOACTBA 1 bubmiorexa LIOK

https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34
[TPOIT'PAMME
11 KJIACC

Nen/m | Tema ypoka

KoaunuyecTBO 4acoB



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

Hara DJIeKTPOHHBbIE U (pPOBbIE dopma
Bcero U3y4eHus o0pa3oBaTejibHbIE NpOBe/IeHus!
pecypchl 3aHATHI
1 DBOJIOIUS U METO/IbI €€ N3YUYEHUS bubnrorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BUTHS IPEACTABICHUI 00 bubmuorexa [JOK
IBOJIFOLIMU https://m.edso0.ru/863e9570
3 MUKpOdBOMOLHA bubnnoreka IIOK
https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUa U BoItonnu. JlaboparopHas pabota bubnuoreka [JOK
Ne 1 «CpaBHeHHe BUIOB 110 https://m.edso0.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPUIOH
5 JIBroKy1ie cuibl (3JIeMEeHTapHbIe bubmuoreka [JOK
(aKTOpBI) IBOIFOIIMU https://m.edso0.ru/863e9da4
. bubmuoreka [JOK
6 EctectBeHHbIi1 0TOOD 1 ero GopMeI https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BOIOIMN:
MPHUCTIOCOOIEHHOCTh OPTaHU3MOB H
7 BU1I000pa3zoBanue. JlabopaTopHas pabora bubnmnoreka [JOK
Ne 2 «Onncanue mpucnocoOIeHHOCTH https://m.edso0.ru/863e9fde
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»
8 Hanpanenus ¥ myT Makpo3BOJIOLUN bubmiorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIIONINN
10 HcTopus >xu3HU Ha 3eMiie U METO/Ibl €€

U3y4YeHUs



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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11

I'ummore3sl MMPOUCXOKACHUA )KU3HU HA

Bbu6nuoreka [IOK

3emie https://m.edso0.ru/863ea5a6
12 PazBuTue xu3HM Ha 3emiie 10 3paM U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl 3BOJIIOLUU
13| Tpcnicocan pasora e | dayene Euomiorera LIOK
g https://m.edso0.ru/863ea8bc
MCKOMAeMbIX OCTAaTKOB PAaCTECHUI U
JKUBOTHBIX B KOJUTCKIIHSIX)
14 CoBpeMeHHas cucTeMa OPraHUuYeCcKOoro bubnuorexa [HOK
MHpa https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIOIMS YeloBeKa (aHTPOIOTeHe3) https://m.edsoo.ru/863eac2c
16 JBuxyiue cuibl (paKTopsl) bubnmnoreka [HOK
AQHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU FBOJIOLUN YEIOBEKA
18 Yenoseueckue packl U NPUPOIHBIE bubnmnorexka HOK
aJlanTanuy 4enoBeKa https://m.edsoo.ru/863eaea2
Peseprubiit ypok. O600111€HIE IO TEME
19 «BO3HUKHOBEHHE U pa3BUTHE )KU3HU HA
3emiie»
20 DKOJIOTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubnmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Aobuotndeckue daktopsl. JlabopatopHas
paborta Ne 3. «Mopdonornueckue
99 0COOCHHOCTH PAaCTEHHH U3 pa3HbIX MECT bubnuotexa [JOK

oOutanusy. JlaboparopHas padora Ne 4.
«BnusHue cBeTa Ha POCT M pa3BUTHE
YEepPEHKOB KOJIEyCa»

https://m.edso0.ru/863eb10e
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Bbu6nuoreka [IOK

23 brotiriecie gaxtopot 1 https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
24 nonyssiuun. [Ipakruueckas padora Ne 2 1
«IToaCYET MIOTHOCTH MOIYJISALMN Pa3HBIX
BUJIOB PACTCHHII»
bu6nmoreka [IOK
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 1 https:/m.edsoo.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI (IKOCHUCTEMBI) 1 BH6H_HOTeKa LHOK
https://m.edsoo.ru/863eb46a
21| xomomaccsne mpasn, Coators 1 bumorera LIOK
skocucTem, CyKieccns https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI 1
29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1
30 buocdepa — rmobanbpHas s3xocucreMa 1 bubnmnorexka HOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka [JOK
onocepsr https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiun 1
33 CocytiecTBoBaHUE MPUPOJIBI U 1 bubmuoreka [JOK
4eI0BeUeCcTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HNE TEMBI 1
«Coo0011ecTBa 1 9KOJIOTHIECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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