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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OUOJOTHUU TEOPETUYECKYIO OCHOBY JUIsl ONpeiesieHUs
MOAXOJI0OB K (OPMHUPOBAHUIO cojepkaHusi ydeOHOoro mnpeamera «buomorus» cocTaBuiIu:
koHuentyainbHble nojoxeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LIEJIEH, COAepik aHUs,
pe3ynbTaToB OOydeHUss W TPeOOBAHMI K YPOBHIO MOATOTOBKHU BBITYCKHHUKOB, TOJOXEHHUS 00
o0IIMX LENSIX M MPUHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpazoBanus B Poccuiickoii denepannu, a Takxke MOJIOXKEHUS O crielu(uke OUoIoruy,
e 3HAUYEHUWU B TO3HAHMM XKUBOW MPHUPOABI U OOECIEUEHHM CYIECTBOBAHHUS UYEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSIM, ONpPE/eSICHbl OCHOBHBIC (DYHKIIMU MPOTPaMMBI
110 OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€T MpeacTaBICHUE O IeNAx, 00 oOuieil cTpareruu ooy4eHus,
BOCIUTAHMSI W Pa3BUTUS OOYyYarOIIMXCS CcpeacTBaMu ydyeOHoro mpeamera «buonorusy,
orpeneNiieT 005S3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpPY, paclpelesieHue 110
pasgenaM M TeMaM, PEeKOMEHAYEMYIO IOCIEeIOBaTEeIbHOCTh M3YYCHHs Y4EeOHOTO Marepuaia c
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEILHOrO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaIOIIUXCA.

B mporpaMme mno OHONOTHMHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAalpeJAMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (opMupoBaHUH
OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIHHOU IEATEIbHOCTH/y4eOHBIX AEHCTBUI 00yJaroXcs 1Mo
OCBOEGHHUIO COJIEp:KaHUsl OMOJIOTHYECKOro 00pa3oBaHMUsl.

B mporpamme no Guosorun (10-11 kmaccel, 6a30BbIii YypOBEHb) pealn30BaH MPUHIUI
MIPEEMCTBEHHOCTH B HW3Y4YeHUW Owonoruu, Omaromaps dYeMmy B HEH TNpOCMaTpHUBAETCS
HaNpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO
MHUpPOBO33pEHHUS, IEHHOCTHBIX  OpPUEHTALUMH  JIMYHOCTH, SKOJOTMYECKOIO  MBILUICHUS,
MIPEe/ICTaBICHU O 370pOBOM 00pa3e JKHM3HM U OEpeXHbIM OTHOIIEHHEM K OKpYy)Karolen
npupogHoit cpene. [losTomy Hapsay C u3ydeHHeM OOMIEOMOIOTMYECKHX TEOpHil, a TaKKe
3HaHUI O CTPOEHMH KHUBBIX CHUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IPOLIECCOB B MpOrpaMMe MO OHOJOTMM YIEJNEHO BHMMAHHUE MCIIOJIb30BAHHUIO IOJYYEHHBIX
3HAaHUI B IOBCEAHEBHOM JKMU3HU ISl PEIIEHUS MPUKIIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHMI  YENIOBEKa, MEIMKO-TeHETHYECKOT0  KOHCYJIbTHPOBAHUS,
00OCHOBaHHUS 3KOJOIMYECKH IeJIeCO00pa3HOro MOBEAECHUS B OKpY’Kalolleld MpUpOAHOM cpene,
aHalM3a BIMAHUS XO3AHCTBEHHOHM JEATENPHOCTH YEJNOBEKAa HAa COCTOSHUE TNPUPOAHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. YCHJICHHE BHUMaHHS K TNPHKIATHONH HAIPaBICHHOCTH y4eOHOTO
npeamera «bHONOTHS TPOIUKTOBAHO HEOOXOANMOCTHIO 00ECIIEUEeHUS! YCIOBHIA /ISl PEIICHHS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OHMOJOrMYecKoro o0pa3oBaHusi, KOTOpas Mpeanoaaraet
¢dopmupoBaHHE y OOYyYarolUXCs CIIOCOOHOCTH aJalTHPOBAThCS K HM3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOMIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUsS 3aHUMaeT BaxkHoe Mecro. OHa
obecrieunBaeT (hopMupoBaHHE Yy OOYYalOMIMXCS MPEACTaBICHUN O HAay4HOH KapTUHE MHpa,
pacupsieT ¥ 0000I1aeT 3HaHUSI O KUBOU MPUPOJE, €€ OTINYUTENBHBIX MPU3HAKAX — YPOBHEBOU
OpTraHW3allii W DBOJIIOLUHU, CO3MaéT YCIOBHS JUIS: TIO3HAHHWS 3aKOHOB YKHBOW TPHPOJIBL,
dhopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOTO M 0Oe30macHoOro obpasa
KHU3HH, YIKOJIOTHUECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.



bonbuioe 3Hadenwe OWONOrHsT HUMEET TaKXKe s PEIIeHHUs BOCIUTATENbHBIX H
pa3BUBAIOIIMX 33/1a4 CpeAHEro odiiero oopazoBanus, couuanuzaniuu odydaromuxcs. U3yuenue
OouoIoruu o0ecrnieunBaeT YCIIOBHS JUTS dbopMupoBaHUs MHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMALMOHHBIX HABBIKOB, ICTETHUYECKOW KYIbTYpPbI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH M3 JAPYIHX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U Teorpaduu. HazBanHble MOJI0KEHUS O MpeAHA3HAYEHUU Y4eOHOTO
npenMera «buonorus» COCTaBUIM OCHOBY [UIsl OMNpENENeHHs IMOAXOJ0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €r0 COJIEPKaHuUs, IPEACTABICHHOIO B IPOrpaMMe 110 OMOJIOTHH.

OT160p conepxkanus yueOHOro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUHI KYJIBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIMUECs TOJIKHBI
OCBOHTDH 3HAaHMSA M YMEHH, 3HAUYUMbIE I (pOpMUpOBaHUS OOIIEH KYJIbTYpHI, ONpEACISIOmne
aJIeKBaTHOE TIIOBEJICHUE YEJOBEKa B OKpYKAIOUIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HU U MPaKTUUYECKOU nesTenbHOCTH. Ocoboe MecTo B ATOW cucTeMe 3HaHUU
3aHMMAIOT D3JIEMEHTBl COJIEP)KAaHUSA, KOTOpble CIyKaT OCHOBOM g  (QopMHUpOBaHUS
IIPEACTABICHUNM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApPTUHE MHUpa U ILEHHOCTHBIX
OpHUEHTALMX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKkTypHpOBaHHE coOJepKaHUs y4yeOHOro Marepuaga B HporpamMme Mo OHOJIOTHUH
OCYILIECTBIICHO C YYETOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSX
JKMBOW MpUPOABL, O €€ YPOBHEBOM OpraHu3alMyd W 3BOJIOUMHU. B COOTBETCTBHMHM C 3THUM B
CTpyKType yueOHOoro npeamera «buosorus» BbIIEIEHBI CIEAYIOUINE COJAEPKATEIbHbIE JIUHUU:
«buonorus kak Hayka. MeTo sl HAYYHOTO TIO3HAHMs», «KileTka kak OMOoJoruvecKasi CHCTeMay,
«Opranusm kak 6uosnoruueckas cucremay, «Crucrema 1 MHOrooOpa3ue OpraHMyecKoro MHUpay,
«DBONIOLHUA KUBON MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH».

[lens u3ydyeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJIeHHE
OOy4aroIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3allid KHUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM MCIIONbh30BaTh TH 3HAHMS JUIsl TPAMOTHBIX JACHCTBUMN B
OTHOIIEHUH 00BEKTOB >KMBON MPUPOJIBI U PELLIEHUS Pa3INYHBIX )KU3HEHHBIX TPOOJIEM.

JocTiwkenne nenu wu3ydeHus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIeAYOMUX 3a1ay:

OCBOEHHE O0O0YyYaloIIMMUCA CHCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOPHsIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIOTEe3aX, MpaBUIaX, CIY>KalIMX OCHOBOHU UIsi (pOpMHUpPOBaAHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJax HAY4YHOrO II03HAaHMA,
CTPOCHHHM, MHOTOOOpa3sMM U OCOOEHHOCTSAX MHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHH3alii,
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHUe Yy OOYYarOIIMXCs MMO3HABATEIbHBIX, WHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH B Mpoliecce aHajau3a JaHHbIX O MyTAX pa3BUTHs B OMOJIOTHMHM HAYYHBIX B3IJISOB,
MJIeH ¥ TIOJIXO/I0B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aLUU;

CTaHOBJIEHHME Yy oOOydarommxcsi oOmell KyJabTypbl, (YHKIMOHAIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH U OLIEHUBATH SIBICHUS OKPYXKAIOUIETO MHUpa KUBOW MPUPOILI HA
OCHOBaHUWU 3HAHUH U OMBITA, MOTYYCHHBIX PU H3YUEHUU OUOJIOTHH;

dopMupoBaHrue y OOyYaroIIMXCS YMEHMHM WLIIOCTPUPOBATh 3HAYEHHE OHOJIOTHMYECKHUX
3HAaHUM B MPAKTUYECKOW JEATEIBHOCTH 4YEIOBEKA, PAa3BUTUHU COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTHH 1 arpoOMOTEXHOIOTHA;

BOCIIUTaHHE YOESKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJIOBEKOM KMBOW TPHPOJIBL,
He00X0IMMOCTH OEpeKHOTO OTHOUICHHS K Hel, COOI0/IEHUsI STUYECKIX HOPM IPU MPOBEACHUU
OMOJIOTrMYECKHUX UCCIIEIOBAHUM;



OCO3HAHHME [EHHOCTH OWOJIOTMYECKUX 3HAHWHU JJISl TIOBBIMICHHS YPOBHS 3KOJOTHYECKOW
KYJIBTYpPBI, U151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEJHEBHOW JKU3HU JUIS OLICHKU
IIOCJICACTBUM CBOEH NEATEIbHOCTU IO OTHOLICHHIO K OKpYXKaroulell cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep TPO(HIIaKTHKH 3a00I€BaHU.

B cucreme cpemnero obuiero oopasoBanusi «buosnorusy, ulydaeMasi Ha 6a30BOM YpOBHE,
ABISICTCA 00s3aTeIbHBIM y4YeOHBIM IMPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JIacTu
«EcTecTBEHHO-HAYyYHBIC TIPEAMETHDY.

Juns n3ydenust OMooruy Ha 0a30BOM YpOBHE CpeaHero o0miero o0pa3oBaHUsi OTBOIUTCS
68 gacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 yac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHM C OOINECTBEHHBIMH, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMmu, Quiiocodueid, 3TUKOH, ICTETUKON W mpaBoM. Ponp Ouonorunm B
(hopMUpOBaHUM COBPEMEHHOI Hay4yHOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTop1 TO3HAHMS KUBOU MPHUPOAbI (HAOI0IeHUE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
Kiaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX ).

JdemMoHcTpauMu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbsuos, Ix. Yorcon u ®@. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBIY.

JlaGopaTopHble U IPAKTHYECKUE PA0OTHI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OHOJIOTrNYEeCKUX 00OBEKTOBY.

Tema 2. ’KuBble ccTeMbI U MX OPraHU3aIUs.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. OTINYHe >KUBBIX
CUCTEM OT HEOPraHM4ECKON IPUPOJIBI.

CpoiicTBa OumocucteM H UX pa3HooOpazue. YPOBHHU OpraHu3alvd OHOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSLMOHHO-BHUIOBOM,
9KOCUCTEMHBIH (OMOreoleHOTHUECKHIT ), OMOChEepHBII.

JdemMoHcTpaumu:

Tabmurel U cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHU3ALMU KUBOU
MIPUPOABD».

Ob6opynosanue: Moaens Moiekynsl JTHK.

Tema 3. XuMHnueCcKHUii COCTAB M CTPOEHUE KIETKH.

XUMHUYECKUH  COCTaB  KIETKM.  XHUMHYECKHE  DJIEMEHTBI:  MaKpO3JEMEHTHI,
MUKpO3JIeMEeHTHI. Bosia 1 MUHepanbHbIE BEIIECTBA.

OyHKIIUA BOJBI M MHUHEPAIbHBIX BEIIECTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe OenKOB. AMHHOKHUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMble
U 3aMEHUMBIE AMHUHOKHCIIOTB. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOM
MOJICKYJIBI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorunueckue GyHKIMN OETKOB.

®epMeHTHl — Ouonornueckue karamusaTtopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTP,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Buramubbl.  Oriauuus  ¢GepMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO3a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKT03a) W TMOJHMcaxapuibl (KpaxMmai, TJIUKOTeH, IeToNo3a). buonornyeckue QyHKIuH
YTJIEBO/IOB.

Jlununer:  Tpurnuuepunasl, Qochomunuasl, crepouabl. 'mapodunabHO-THAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JTUMHAOB KaK
HWCTOYHUKOB SHEPTUU.



Hyxneunnoseie kucnotel: JIHK u PHK. Hykineotunbpl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢ynkuuu JJHK. Crpoenune m ¢ynknum PHK. Buget PHK. AT®: crpoenue u
GhyHKIUN.

[Mutonoruss — Hayka o kierke. KierouHas Teopus — mpumep B3auMOJCHCTBUS UICH U
(hakTOB B HAYYHOM MO3HAHUU. MeTO/IbI U3yYEHUS KIETKH.

Knerka kak memnoctHas >xuBas cucreMa. OO1ue nNpu3HaKy KJIETOK: 3aMKHYTask Hapy>KHast
MemOpana, monekynsl JJHK kak reneTnueckuii anmapar, CuCTeMa CHHTe3a OeKa.

Tunsl KJIETOK: dSyKapuoTHyeckas U mpokapuotuueckas. (OcCoOEHHOCTH CTPOEHUs
MpOoKapuoTHUECKON KieTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIUH.
[InazmaTnueckas memOpana, e€ cBoiictBa W ¢yHkiuu. LluromnasMa u e€ OpraHOWIBI.
OnnomemOpanubie opranous! kinetku: JIIC, annapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHApPUM, IacTuibl. IIpomcxoxaeHne MHUTOXOHAPUNA U IJIACTHI.
Bunel nnactun. HememOpaHnHble opraHOW/Ibl KJIIETKU: pUOOCOMBI, KJIETOUYHbBIN LIEHTP, LIEHTPUOJIH,
PECHUUKH, KI'yTHKU. DyHKIIMK OpraHOUAOB KIIETKU. BKitoueHus.

SAnpo — perynaropHsblil neHTp KieTku. CTpoeHue siapa: saepHas o00I0uKa, Kaproria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcmopT BelIecTB B KIIETKE.

JdemoHcTpanmm:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «Pacnpefenenre XMMHYECKUX 3JIEMEHTOB B  HEXHBOM  MHPUPOIE»,
«Pacnpenenenrne XMMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIEN.

Tabmuel u cxembl: «[lepuonnyeckas TabmuIa XUMHYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKynbl 6enka», «Ctpoenue hepmenTay,
«Hyxneunossle kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapuoTHYECKON
KJIeTku», «CTpoeHue MKUBOTHOM KIeTKN», «CTpoeHHEe pacTUTENbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUUECKON KIETKN», «CTpOCHUE sApa KIETKN», «Y TIE€BOABDY, «JIumuab.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE JIs IPOBEACHHS HAOIIOJECHUH,
M3MEpEeHUl, IKCIEPUMEHTOB, MUKPOIpENapaThl PACTUTENbHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KIIETOK.

JlabopaTopHble U MPaKTH4YeCKHUE PadOThI:

JlaGopatopnast pabora Ne 1. «3ydyeHue KaTaquTHYECKONW aKTUBHOCTH (epMEHTOB (Ha
MpUMEPE aMUIIa3bl UK KaTalasbl)y.

Jlaboparopnas pabora Ne 2. «l3yueHue CTpOEHHUS KIETOK pPAaCTEHHUH, >KUBOTHBIX U
OaxkTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHUEY.

Tema 4. ’KusHe1eATEJIbHOCTH KIETKH.

O6men BemiecTB, WM MeTabonu3M. AccuMmuisuusi (IUIaCTUYECKHT OOMeH) H
TUCCUMIIIALUS (SHEPreTHYeCKUii 0OMEeH) — IBe CTOPOHBI €MHOTO Ipoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB M YHEPTUU B IOHUMAHUU METa0O0In3Ma.

Tunber oOMena BerecTB: aBTOTPOdHBIN U reTepoTpodHbi. Posib depmeHTOB B 0OMEHe
BEILIECTB U MPEBPAIICHUU YHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass Ha3pl (ortocuHTe3a. Peakumm doTtocunTesa.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emute. Bnusiaue ycnoBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OaKkTepuu. 3HAUeHHWE XEMOCHHTE3a IS KU3HH Ha
3emie.

OHepretuyeckuii oOMeH B  KkjeTke. PacmienyeHue BeHIeCTB, BBIACICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPTeTHIECKOro oomena. I mukonus. bpoxxenue u
ero Buupl. KuciaopoaHoe oxkucieHue, WIM  KJIETOYHOE  JibIxaHHe. OKHUCIUTENIbHOE
dbochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. ['enetmueckas wunpopmamus u JHK. Peanuzarms
TeHEeTHYeCKOo MH(popManuu B KieTke. ['eHeTnueckuii kox M ero cBoiictBa. TpaHckpunims —
MarpuuHblii cuaTe3 PHK. Tpancnsuus — OuocunTes Oenka. Dtamnsl TpaHcisaiuu. KoaupoBanue
aMUHOKHCIIOT. Pob prbocom B OrocuHTEe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. U.
NBanoBckuii). OcOOEHHOCTH CTPOCHHUS ¥ )KU3HEHHOTO IHKJIA BUPYcOB. baktepuodaru. bonesnu
pacTeHHid, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoeduinTa yenoBeka

(BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKpHUNIMS, peBepTa3a U HHTErpasa.
[MpodunakTrka pacnpocTpaHeHHS BUPYCHBIX 3a00ICBAHHIA.
JleMoHCTpanum:

[Toptpetsr: H. K. Konsnos, 1. U. iBanosckuii, K. A. Tumupsizes.

Tabmuet w  cxembl: «Tumbl  muTaHdss», «MeTtabomusm»,  «MUTOXOHIPHUSY,
«DHepreTuueckuii ooMeny», «Xiopormiacty, «Dorocuntes», «Ctpoenune JHK», «Ctpoenue u
dbyHKIMOHMpOBaHWE  TeHay», «CuHTte3 Oenka», «l'eHermyeckuii  kom»,  «Bupyce»,
«bakrepuodarn», «Ctpoenme u sxu3HeHHbId nwkn Bupyca CIIMa, OGaxrtepuodaray,
«Pennukanus JTHK».

O6GopynoBanue: moaenu-anmukauu «Yasoenue IHK u tpanckpunims», «buocunres
6enka», «CTpoeHune KIeTKn», Mosienb cTpykTypsl JTHK.

Tema 5. Pa3MHokeHMe 1 HHANBHUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM Luka kiaetku. WHrepdaza u murto3. Ilpouecchl,
nporekaromue B uHTepdaze. Permnukanus — peaknus marpuuHoro cunresa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HaOOp — KapuoTwIl. J[MMJIOUTHBIM W TarIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatusl. LlUTongorndeckre OCHOBBI Pa3MHOXKEHUS U MHAUBHIYabHOTO Pa3BUTHS
OpPTaHU3MOB.

Henenne wimetkn — muto3. Cramuu mwuto3a. llporecchl, mMpoucxonsiue Ha pa3HBIX
CTaAUSAX MUTO3a. Buoiornueckuii CMbICI MUTO3A.

[Iporpammupyemasi rubesnb KJIETKA — aromTo3.

®opMBl  pa3MHOXKEHHsI OpraHu3MoOB: Oecrojoe U TMojoBoe. Buael  6ecmosioro
Pa3MHOXXEHHUS: JIeJICHHE HAaJBOE, MOYKOBAaHUE OJHO- M MHOTOKIIETOUHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHMPOBAHHUE OPraHU3MOB, €r0 3HAUYECHHUE MJIA
CEJICKIIHH.

[TomoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxomsdimue Ha craausx menosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii cMbICI U 3HaUEHHE Meio3a.

["amerorenes — mporecc 00pa3oBaHMsI MOJTOBHIX KIETOK y KUBOTHBIX. [[0JOBBIE jKeTe3bl:
CeMEHHUKHU U smyHukH. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30ul,
ALIeKNIeTKa) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTHM CTpOEHUS SHIEKIETOK W
cnepmato3ounioB. OmnonorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuTue (OHTOreHe3). DMOpHOHanbHOE pa3BuTHe (dMOpHOTEHE3).
Ortanbl AMOPHUOHATFHOTO PAa3BUTHUSL Y IMO3BOHOYHBIX JKHBOTHBIX: JApPOOJIEHHE, TacTPYIIsILus,



opranorenes. [loctamOpuoHanbHOEe pa3zBuTHE. TUIBI TOCTAIMOPUOHANILHOTO PA3BUTHUS: MPSAMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butne pacteHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHHU, CTaIuu
pa3BUTHSL.

JleMoHCTpanum:

Tabmuubl u cxembl: «@OpPMBI pa3MHOKEHHS OPTaHU3MOBY, «J|BOITHOE OILUIONOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOXKEHHE pacTeHun», «/leneHue KieTku
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIIeTOUHBIA UK,
«Pernmukanus [JHK», «Murtosy, «Meios», «lIpsimoe u Henpsimoe pa3BUTHEY, «IaMeTOreHes y
MJIEKONMUTAIOINX U YelloBeKa», «OCHOBHBIE CTaJUM OHTOT€HE3A).

O6opynoBaHue: MHMKPOCKON, MHKporpenaparsl «CHepMaTo30MIbl MIEKONMMUTAIOLIETO),
«Siuekierka miekonuraroniero», «KapuoknHe3 B KIETKax KOpellka JIyKa», MarHUTHas
Mojenb-anmiukanus «/lenenue knetkny», monens JJHK, Moxens metadazHoit XpOMOCOMBI.

JlabopaTopHble U MPaKTH4YeCKHE PadOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacjiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaunm reHetuku. lcropus pa3Butus reHeTukd. Ponb murtomorun u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKi1a pocCUiCKUX U 3apyOeKHBIX YUEHBIX B pA3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (TUOPHUIOJIOTUYECKUHM, LHUTOT€HETUUYECKUH, MOJIEKYJISIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckasi CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, YyCTaHOBJIeHHble [.  MeHnenem.
MoHorubpuaHoe ckpenmBanue. 3aK0oH eAMHO00pa3usi THOpHI0B epBOro nokosiexus. I[Ipasuio
JOMHUHHPOBAHMs. 3aKOH pacILEIUICHUs] INPU3HAKOB. l'mmore3a uuctorel ramer. IlomHoe u
HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe ckpemmuBaHHe. 3aKOH HE3aBHCHMOIO  HAcleJOBaHHA  IPHU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI JUTHMOPHUIHOTO CKpEIIMBaHMs. AHAIM3MUPYIOLIEe CKpEIlMBaHUE.
Vcnonp30BaHne aHATU3UPYIOLIETO CKPEIUBaHUS JUIsl ONpeeIeHNUs TeHOTUIIAa OCOOH.

CueruieHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana mno cuelIEHHOMY
HacJeA0BaHUIO reHoB. HapylieHue crierieHns TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOPHSI HACIEICTBEHHOCTH. | € HEeTHUECKHE KapThl.

I'eneruka nona. XpoMOCOMHOE ONpEAEIEHUE 10JIa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
'oMorameTHbsle U reTreporameTHble OpraHu3Mbl. HacienoBaHue NpU3HAKOB, CLEIUVIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HACleICTBEHHAas. Poib cpenbl
B HEHACJEJICTBEHHOM W3MEHYMBOCTU. XapaKTEpUCTHKA MOAU(DUKAMOHHOW H3MEHUMBOCTH.
BapranmonHsslil psn n BapuanuoHHas kpusas. Hopma peakuun npusHaka. KonnuecTBeHHbIE H
KauecTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAN(PUKALMOHHON U3MEHYUBOCTH.

HacnenctBenHas, Wiy reHOTUIIMYECKasi, U3MEHUYMBOCTh. KoMOMHAaTHBHAS M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TMPOIECC — OCHOBA KOMOWHATUBHOW W3MEHYMBOCTH. MyTallmoHHAs
M3MEHYMBOCTh. Kiaccudukaius MyTaiuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacTtoTa u



NPUYUHBI MyTaluid. MyTtareHHbie (aKTOPhl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHOU
n3menunBocty H. . BaBunosa.

BHesnepHas HacIeICTBEHHOCT U U3MEHYUBOCTD.

I'enetuka uwenoBeka. Kapuorun dyemoBexka. OCHOBHBIE METOABI TI'€HETUKHM YEJIOBEKA:
IEHEAJIOTUYEeCKUH, OJIM3HELOBbIN, LMTOr€HETUYECKUH, OUOXMMHUYECKHH, MOJIEKYJSPHO-
reHeTnyeckuii. COBpEMEHHOE OIIpE/eJIeHUE TE€HOTHUMA: IIOJHOT€HOMHOE CEKBEHMpPOBAHHUE,
TCHOTUIIMPOBaHUe, B TOM uucie ¢ nomombio [1I[P-ananu3a. HacnexcrtBenHsie 3abosieBaHUS
YejIoBeKa: TeHHble O0oyie3HH, OO0JIE3HM C  HACIEICTBEHHOM IperpaciooKEHHOCTbIO,
XpoMocoMHble Oosne3Hu. CoMaTHuecKkue U TIeHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIUIBL 310pPOBOTO 00pa3a KU3HU, NUATHOCTUKU, TPOPHIAKTUKN U JICUCHUS T€HETHYECKUX
Oone3nell. MeaMKO-TeHeTUYEeCKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIMIIMHCKOM TEHETHKH B
IIPEJOTBPALLCHUN U JICYEHUU TeHETHYECKUX 3a00JIeBaHUI YeTI0OBEKA.

JleMoHCTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuubl u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IIUTOTEHETHYECKast OCHOBAY,
«3aKOH paclIeIUIEHUs] M €ro ILMTOIEHETHYECKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«urnbpunHoe ckpenyBanuey, «LluTosornyeckue OCHOBBI JUTMOPUIHOIO CKPELIMBAaHU,
«Meno3», «B3auMoieiiCTBUE aJUIENIbHBIX T€HOBY, «l €HETUYECKUE KapThl pAaCTCHUM, KUBOTHBIX
u 4yenoBekay, «l'eHeTuka nona», «3aKOHOMEPHOCTH HACJEIO0BAaHUS, CLEIJIEHHOIO C IOJIOM»,
«Kapuotunsl 4YenoBeka U IKUBOTHBIX», «Buasl un3MeHuMBOCTHY», «MoaudukannonHas
U3MeH4MBOCThY», «HacnenoBanue pesyc-akropa», «l'eHetuka rpynn KpoBu», «MyTallOHHas
WU3MEHYHBOCTB.

Ob6opynoBanue: Moaenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JTOMUHHUpOBaHuEe», «JlurndpugHoe ckpemmuBanue», «llepekpéct XpoMocom», MHUKPOCKON H
Mukpomnpenapar «Jpo3oduia» (HopMa, myTanuu (GopMbl KpbUIEB U OKPAaCKU Tena), repoapuit
«I"opox MOCEBHOMN.

JlabopaTopHble n NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTMOPUIHOTO M JUTHOPUIHOTO
CKpEeLIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOMIpenapaTax.

JlaGopaTtopHnast pabota Ne 6. «3ydeHne MoaupuKaMOHHON U3MEHUYUBOCTH, TIOCTPOEHUE
BapHAallMOHHOTO psAJla U BApUALMOHHON KPUBOW».

JlaboparopHass pabora Ne 7. «AHanu3 wMyrtauumii y Jpo3oduibl  Ha TOTOBBIX
MUKpOITpenaparax.

[Tpaktuyeckas padota Ne 2. «CocTaBieHne U aHAJIN3 POJTOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTMH.

Cenexuus Kak HayKa U IpoLEcC. 3apOKICHHUE CENEeKIUU U AoMecTukanusa. Yuenue H. 1.
BaBunoBa o LeHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeleKIMU. MaccoBblif U MHIMBUIYaIbHBIH OTOOpPHI B CEJEKINH
pacTeHuii u XUBOTHBIX. OIleHKa 3KCcTepbepa. bIu3kopoicTBEHHOE CKpeIlMBaHUe — WHOPUIMHT.
Uucras nunua. CkpenmBaHue 4YHCTHIX JuHUK. [ereposwc, wim THOpuaHAs CcHia.
HeponctBenHoe ckpemuBanue — ayrOpuauHr. OtnanéHHass rubpuamzanuss U e€ yCIexwu.
HckyccTBeHHBIM MyTareHe3 M IOJy4eHUE IOJUIUIOUIOB. JIOCTMIKEHMS CENeKLHUH DPACTCHMH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHosoruss kak oTpacib MNPOU3BOJACTBA. ['€HHas WHXKEHepHUs. ITanbl CO3JAaHUS
pekomOunantHo JIHK wm TtpaHcrennsix opranmsmoB. Knerounas wmxenepus. KieTounbie
KYJIbTYpbl. MUKPOKJIOHAILHOE pa3MHOKEHUE pacTeHuil. KiloHnpoBaHue BbICOKONPOAYKTHBHBIX
CEeNTbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M 3Tudeckue npodiaembl. MO —
TCHETUYECKU MOIU(UIIMPOBAHHBIC OPTaHU3MEI.

JeMoHcTparuu:

IToprpetsr: H. . Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. MBaHoB.

Tabmunpel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuii», «Ilopoabl TOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paborel akamemmka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
onorexHonorum», «KierouHele KyJIbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJI0JI0OB U KOPHEIUIOAOB AMKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IIICTBEHHBIE PACTCHHSI.

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHHUS CENEKLUU PAacTEHUH U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOMCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00paTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KUIACC

Tema 1. JBoronMOHHAs1 OMOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUsl U €&
MecTO B Onosoruu. BnusiHue 3BOJIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTUH U IPYTUX HaYK.

CBuzerenscrBa 3BomronuH. [laneoHTosnornueckue: MOCIEAOBATENBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJOIMUYECKON JIETONHUCH, Nepexoanbie hopMbl. buoreorpapuueckne: cxoJCcTBO
U paznnuue GayH U Qiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA M Pa3INuusi SMOPHOHOB Pa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHUTEIIPHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HAcCJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTell y BCEX OpraHU3MOB.

OpomtonmonHasd teopust Y. JlapBuna. IlpennocbulkM BO3HMKHOBEHHUS JapBHHH3MA.
JIBwKymiMe Cuibl JBOJIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTU PECYpPCOB, HeOoNpeeNEéHHas H3MEHYMBOCTh, Oopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunternyeckas teopus 3somonnu (CTO) u e€ 0OCHOBHBIE MOI0XKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIAa U 3BOJTIOLUH.

JBuxymiue cuibl (pakTopbl) 3BOJIOLMK BHAOB B Ipupoje. MyTallMOHHBINA Mpolecc U
KOMOMHATHBHAas HM3MEHYUBOCTh. [lomynsnuoHHble BOJHBI M JApeid reHoB. M3zomsamus u
MUTpaLys.

EctecTBeHHbII 0TOOp — HampaBistouuil ¢axtop sBojtouud. POpPMBI €CTECTBEHHOTO
otOopa.

[Tprucnoco01eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtouH. [Ipumepsl npucnocoOnenuit
y OpraHu3MoB. ApoMopd 036l U UIM0ATANITAIUH.

Bun wu BumoobOpaszoBanme. Kputepum Buma. OcHOBHble (GOpMBI BHI000pa30BaHMS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.



Maxkposomorus. @opMbl 3BOMIONUK: (puileTHYecKast, JUBEpPreHTHas, KOHBEPTreHTHas,
napajuienpHas. HeoOpaTuMoCTh 3BOTIOIUH.

[Tpoucxoxnenue OT  HecHelUaTu3uPOBAHHBIX MIPEJIKOB. [Iporpeccupyromas
cricnyajimu3anus. AI[aHTI/IBHaSI paguanus.
JdeMoHcTpauMu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mrosnep, A. H. CeBeprios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJibliin
MMO3BOHOYHBIX KHBOTHBIX», «ApxeonTepukc», «Dopmbl OOpsOBI 3a CYIIECTBOBAHUEY,
«EcrectBeHHBIi  0TOOp», «MHOroOOpa3ue copToB pacteHuii», «MHOroodpasue mopoj
KUBOTHBIX), «[Tonynsauum», «MyTanMoOHHasT ~ U3MEHYHUBOCTbY, «Apomopdo3bI»,
«Unnoanantanumny, «OO0mas nerenepauus», «JBuwxkymue cuibl 3Boiouun», «Kapra-cxema
Mapuipyra mytemectsus Y. JlapBunay, «boprba 3a cymiecrBoBanue», «lIpucnoco6ieHHOCTD
OpraHu3MoBy, «l eorpaduyeckoe BUI000pazoBaHue», « IKOJIOTHIECKOE BU000Pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMU OKPACKH, HA0Op IJIOJ0B U
ceMsiH, KosuteKuus «[Ipumepsl 3alUTHRIX MPUCTOCOOICHUH Y KUBOTHBIX», MOAENb «OCHOBHBIE
HaIpaBJIEHUs YBOIOLUNY, 00bEMHAs Moenb «CTpOEeHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KOUIeKIHs «DOpPMBI COXPaHHOCTH HCKOIIAEMBIX
KUBOTHBIX M pacTeHui», Mojaenpb anunkauusa «llepekpéct xpoMocom», BIaKHbIE MpenapaThbl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymKM», MHKporpemnapaT «/lpozoduna» (HOpMa,
MyTau# (OPMBI KPBIJIEB U OKPACKH TETIA).

JlabopaTopHble U MPaKTH4YeCKHE PadoOThI:

JlaGopatopHas pabota Ne 1. «CpaBHEeHHE BUI0B 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmucaHue NpUCIOCOOJIEHHOCTH OpraHusMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUe U pa3BUTHeE KU3HU Ha 3em.ie.

JloHayuHble Ipe/CTaBICHUS O 3apOKIACHUM XKU3HU. HayuHble rUmoTe3pl BO3SHUKHOBEHHS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMUs. XUMHUYEecKass 3BOJIIOLUsA. AOHOTeHHBIN CHUHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPTaHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKACHHE
XUMHUYECKOH 3Bostonnu. HavanbHablie sTansl Ouonoruyeckoi spomtonun. ['nnoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKU. IlepBble KIeTKH U uX
sBoIONMsL. POPMUPOBAHNE OCHOBHBIX I'PYIIIT KUBBIX OPIraHU3MOB.

PasButne >xu3HM Ha 3emse 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oickas dpel. Ilanmeos3oiickas spa m e€ mepuoabl: KeMOPUNCKHUH, OPIOBHKCKHM,
CUJIYPUHCKH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TEPMCKHIA.

Me3so30iicKas opa U €€ EpUOIbl: TPUACOBBIN, IOPCKUMA, METIOBOM.

KaitHo3oiickas spa u €€ nepuo/Ibpl: MajleOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoThYecKuX mpoieccoB. OCHOBHBIE 3Tallbl 3BOIIOIUN
pPacTUTENILHOTO M >KUBOTHOTO MHpa. ApoMop¢o3bl Yy pacTeHud M KHUBOTHBIX. llosBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)kKeHue 3BOJIOUKUU. OCHOBHBIE CUCTEMATUYECKUE
IpyMIbl OPraHU3MOB.

OBonronusl uenoBeKa. AHTpPONOJOrMs Kak Hayka. Pa3BuTHe TpeCTaBIEHUH O
IIPOUCXOXACHUN UelloBeKa. MeTobl u3ydeHus antponoresesa. CXoACcTBa U pa3iuuus 4eJIOBEKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YEIIOBEKa.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacmencTBeHHass W3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUIl TPy/Aa, MBIILICHUE,
peus.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAIONMUTEKH, UEIOBEK yMEIbIH,
Uenoek mnpsmoxonsmmii, YenoBek HeaHaepTaiabckuid, YemoBek pasymubiid. Haxonku
MCKOIMAEMBIX OCTATKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PACIpPOCTPaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpoNeouaHasi (eBpas3uiickas), Herpo-
aBcTpajoujgHas  (9KBaTOpHallbHAasg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). UepTsl
MPUCTIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKUX pac K YCIOBHSAM CYIICCTBOBAHMSL.
EnunctBo uenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpauMu:

[Toptpetsr: @. Penn, JI. [Tactep, A. M. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas kinetka», <«KuBoTHas kierka», «lIpokapuornueckas KIETKay,
«CoBpeMEHHasl CUCTEMa OpPraHU4ecKOro Mupay», «CpaBHEHHME aHATOMHUYECKUX YEpPT CTPOCHUS
YeloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEJIKOB COBPEMEHHOIO 4YeNOBEKa», «J/IpeBHeinmme moam», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIt0IN», «UeloBeuecKue pachi.

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHne denoBeka» (OIOCThI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblla, KPOMAaHbOHIIA), CICNKU WIH U300paKeHUs] KAMEHHBIX OpyIuit
MIEPBOOBITHOTO YelloBeKa (KaMHH-YOIIEpPhI, pyOuia, ckpebiia), TeOXpOHOJIOTHIECKass Ta0uIa,
KOJUIEKIIUS «DOpPMBI COXPaHHOCTH UCKOTAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBbIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUIEKIIMSIX».

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WM
KpaeBeIueCKHil My3eil).

Tema 3. OpranusMsl U OKpY:Kaw01Iasi cpeaa.

OKOJIOTHsI KaKk HayKa. 3aJadd W paslienbl JKOJOTUU. METOoNbl 3KOJIOTUYECKUX
HCCIeA0BaHUM. DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHHS  OPraHU3MOB: BOJHAsA,  HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Oxonorudeckue daktopel. Kiaccudukamus sxomorndecknx (paxkTopoB: aOMOTHYECKHE,
OMOTHYECKHE M aHTPOTIOTEHHBIE. J[eliCTBHE KOIOTHUECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGunornueckue  QaxkTopbl:  CBET,  TeMIepaTypa,  BIaKHOCTb.  DOTONEpPHOAM3M.
[TpucnocoOneHus: OpraHU3MOB K IEHCTBHIO0 aOMOTHYECKHX (PaKTOPOB. buomornyeckue puTMel.

buotnueckne  dakTopbl. Buabpl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHITHSA,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCATU3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HA4eHHE OMOTHYECKHX
B3aUMOJICHCTBUH TSI CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapPaKTEPUCTUKU MOMyJsiuu. (OCHOBHBIE TIOKa3aTeNHM TOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YUCJICHHOCTHU MONYJISALUU U €€ PEeTyIIsIIusl.

JleMOHCTpanum:

[optpetsi: A. 'ymbonpar, K. ®@. Pynbe, 3. ['ekkens.



Tabmuupl 1 cxembl: kapta «[IpuponHsie 30Hb 3eMian», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llomymsamuny, «3aKOHOMEPHOCTH POCTa YHMCICHHOCTH IOMYJSLUU
uHpy30pun-TYenbkn», «lIumespie nenmny.

JlaGopaTopHble H IPaKTHYECKHe PAdOTHI:

JlaGopaTtopHnas pabora Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUHN U3 Pa3HBIX MECT
OOUTAHUSY.

Jlaboparopnas padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTUE YEPEHKOB KOJICYCa».

[TpakTrueckas padora Ne 2. «[locu€T MIIOTHOCTH MOMYJISIIIUI pa3HBIX BUJIOB PACTEHUIN.

Tema 4. CooO1ecTBa 1 3K0J10rHYeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OwoneHo3. CTpykTypsl  OuomeHo3a:  BHIOBasd,
MPOCTPaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunbl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cucrembl (dkocucreMsbl). [loHsTe 00 sKkocucreMe M OHUOTEOIEHO3E.
OYHKIMOHANBHBIE KOMIIOHEHTBl JIKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M TOTOK SHeprud B dKocucteme. Tpoduyeckue (MUIIEBBIE) ypOBHU
skocuctembl. [lumeBbie nenu u cetn. OCHOBHBIE TIOKa3aTelM HKOCHUCTEMBI: Omomacca,
MPOAYKIHS. DKOJIOTUYECKUE MUPAMUAbI: MPOAYKIMHU, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCHCTEM: YCTOMYHBOCTD, CAMOpPETryIanus, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03&p M peK. ODJKOocHCTeMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornueckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKkocucteM. CoxpaHeHHe OMOIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenne B. U. Bepnanckoro o 6mocdepe. ['panuiipl, coctaB u CTpykTypa Ouocdepsl.
XKusoe BemectBo U ero (GyHkiuu. OcoGeHHOCTH OHOChEepbl Kak I100aJbHONH 3KOCHUCTEMBI.
Jlunamuyeckoe paBHOBeCHE U oOpaTHas CBA3b B Omocdepe.

KpyroBopoTsl BemecTB W OHMOT€OXMMUYECKHE ITUKIBI DJIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTB OHochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTponoreHHble U3MeHeHus B 6uocdepe. ['modanbHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak OCHOBA
ycroitunBocTi Ouochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUs NPUPOIAHBIMU PECypcamMH U MX
ucnosib3oBanue. JlocTikeHust GMOJI0TUH M OXpaHa IPUPO/IBL.

JdemMoHcTpaumu:

[Toprpetsr: A. Jlx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «buoeHo3: cocTaB U cTpyKTypa», «IIpupoansie
coobmectBay, «llemn mnuranus», «OKonormdyeckas nupamuaa», «buochepa u uenoBexy,
«IKOCUCTEMA MIMPOKOJHUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOMHOro Jiecay, «bHoleH03
BOoEMa», «ArporeHo3», «lIpuMepHble aHTPONOTEeHHBIE BO3JCUCTBUS HA MPUPOIY»,
«BaxHeiime MCTOYHMKM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOJ», «IlouBa — BaxHelmas
cocrapJstonias ouocdeps», «DakTopsl aerpaganuu nousy, «IlapHukoBslil 3pdexT», «DakTops
PaIMOaKTUBHOTO 3arps3HeHus onochepri», «O0mas ctpykrypa omocheps», «Pacnpoctpanenue
KHU3HH B Omocgepe», «O30HOBBIN 3kpaH O6uocheps», «KpyroBopor yriaepona B 6uocheper,
«KpyroBopot azora B Ipupoze».

O6opynoBaHue: MO/IETTh-aNTUTAKALIHS «Tunnynbie OHMOIIEHO3BIY, repOapuii
«PacturenpHble  cooOmiectBay,  Koiekumu — «buorieHo3»,  «Bpemurenn — BaKHEHUITHX



CEJIbCKOXO3SIUCTBEHHBIX ~ KYNbTYp», TrepOapuu U KOJJIEKUMU PpacTeHUH U  IKUBOTHBIX,
MpUHAIJISKAIINE K Pa3HbIM SKOJIOTMYECKUM IpyIam oaHoro Buaa, Kpacuas kaura Poccuiickoit
Oenepannu, N300paKeHHUs] OXPaHIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMDBI 110 BHUOJIOTHUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4aroIUMUCs IporpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pPE3yabTaTOB OCBOCHMs IpenMera «bHonorus» BbIIENICHBI
CIIEIYIOIINE COCTABISAIONIME: OCO3HAHHWE OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)KIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOIPEEICHHUIO,
HaJIMYMe MOTHBAIMM K OOy4YeHHUIO OWOJNIOruM, IeJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXIeHUI JTMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPATUIMNA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAMH, TMPUCYIIUMHU  CHCTEME
OMOJIOTMYEeCKOro 00pa3oBaHUs, HaJIMYMe OSKOJOTHYECKOrO IPABOCO3HAHUS, CIIOCOOHOCTU
CTaBUTHb LCJIU U CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIngHocTHBIE peE3yiabTaTbl OCBOCHHUA IMPEAMCETA «bnoorusy JOCTUTAaKOTCA B C€AUHCTBC
y4eOHOW M BOCIUTATENbHON AEATEIHLHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHITHIMU B
o0miecTBe TpaBUJIaMH W HOPMaMHU IOBEJACHHUS M CIIOCOOCTBYIOT MpPOIIECCaM CaMOITO3HAHUS,
CaMOBOCIIUTAHUA U CaAMOPA3BUTUSA, PA3BHUTUA BHYTpeHHGI\/'I Io3nIMUu JIMYHOCTH, IMAaTPUOTU3MaA,
YBOKEHUS K 3aKOHY U TPaBOMOPSAKY, YENOBEKY TPyJAa U CTaplIeMy IMOKOJECHHIO, B3aUMHOTO
YBOXKEHUS, OEpPe)KHOTO0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJULUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepannu, Npupoae U OKPYKarollen cpeie.

JIngHoCTHERIE PE3YIbTAaThl OCBOCHUSA y‘~I€6HOFO npeamera «buomxorusy AOJDKHBI OTPAaXaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaroluXcsi PyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMENl JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAllui, T[O3UTUBHBIX BHYTPEHHHX
yOSXKJIEHHI, COOTBETCTBYIOIIMX TPAJUIHUOHHBIM IIEHHOCTAM POCCHMCKOTO  OOIIECTBa,
pacliupC€HUC KU3HCHHOI'O OIbITA M OIIbITa ACATCIIBHOCTH B IMPOLECCE pCain3alliid OCHOBHBIX
HaIpaBlIeHUH BOCTIUTATENBHOMN JI€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHcKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW TO3UIIMM  OOYydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO O0IIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
IIPaBOIIOPSLIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘I@CKOﬁ JACATCIBbHOCTH IIPpHU CO3JaHUU y‘-IC6HBIX ITPOCKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CITIOCOOHOCTh  OTNPEENSITh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMCHUC YUYUTEIBATDb B CBOUX )Iel\/’ICTBI/ISIX HGO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSIMH U COLIMATHHBIM
TIOJIOKEHHEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHUS Y4eOHBIX,
[I0O3HABATEJIBHBIX M HCCJENOBATEIbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOUIEHUS K MHEHUIO
OIIOHEHTOB P 00CYXI€HUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM JESITEIBHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM TPaKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PonMHOMN, ropmocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOM SA3BIK U KyJIbTYpY, IPOILJIOE U HACTOALIEE MHOTOHALMOHAIBHOTO Hapoa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JNOCTHKEeHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCHICKUX YYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJIOTHY, TOHUMAHHMSI 3HAUYEHUSI OMOJIOTHH B TIO3HAHUU 3aKOHOB MIPHUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:KIEHHOCTh, TOTOBHOCTh K CIIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEH pOCCUIICKOI0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TIOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIJ|a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEH CEMEHHOM U3HM B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIFOYAsi ICTETUKY ObITA, HAYYHOTO W TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHNE SMOLIMOHAIILHOTO BO3ICHCTBUSI )KUBOW IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauyecTBa TBOPUYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocnUTaHUsi, (opMHUPOBAHMS  KYJIbTYPbl  3[0POBbS M
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHNE U peain3alus 3J0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJTIOICHNE TUTUEHHYECKUX MPAaBWII U HOPM, COATAaHCUPOBAHHBIM PEKUM 3aHITHA M OT/bIXA,
perynsipHasi (Gu3MYECKas aKTHUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO ¢ KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBUI M HEMPHUATHS BPEIHBIX MPUBBIUCK (YIMOTPEOJICHUS aKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOMU JIEATEILHOCTH TEXHOJOTUYECKON U COIMAIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh W CAMOCTOSATEIBHO  BBIMOJHATH  TaKylO
JESITENIbHOCTD;



WHTEpEeC K Pa3IUYHbIM chepaM MpodhecCHOHATBHOW NEATEILHOCTH, YMEHHUE COBEPINAThH
OCO3HAHHBII BBEIOOp Oymyiei npodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKCHUU BCEU
KHU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMSA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK UCTOUYHUKY KH3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS;

MIOBBIIICHUE YPOBHS 3KOJOTMYECKOW KYIBTYpPhl: MPHOOPETEHUE OIBITa TUIAHHUPOBAHUS
MOCTYIKOB M OI[CHKH MX BO3MOJXKHBIX TTOCJICACTBUN JIJISl OKPYXKAOIIEH Cpeibl;

0CO3HAHHME TI00ATHFHOTO XapaKTepa YKOJIOTHUECKUX MPOOIIEM U IyTeH MX PEIICHHUS;

CHOCOOHOCTh HMCIIOJIB30BaTh MPHOOpPETaeMbIe IPU U3YYCHUH OMOJIOTUW 3HAHHUS U yMEHUS
IPU PEUICHUU TMPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOAOIOIB30BaHUEM (COONIOICHHE
NPaBUJI TOBEJCHHSI B MPHUPOJIC, HANPABICHHBIX Ha COXPAHCHUE PABHOBECHS B JKOCHCTEMAaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE EHCTBH, MPHUHOCAIINX Bpel OKPYKAIOIIEH NPUPOIHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUSATHBIE SKOJIOTUYECKHE IOCIEACTBUS MPEANPUHIMAECMBIX
JCUCTBUH M IPEOTBpAIATh UX;

HAJIMYME PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOH KYJIBTYpBI, OIBITA
JESTeTBbHOCTH  SKOJIOTUYECKON  HAINpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS HMH B
M03HABATEIPHON, KOMMYHUKATUBHOW W COIMAJIbHON NpPAaKTUKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUYECKOMN JICATEIILHOCTH SKOJIOTUYESCKON HAIIPABICHHOCTH;

8) HIeHHOCTH HAYYHOT 0 TIO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd M OOIIECTBEHHOM TMPaKTUKH, OCHOBAaHHOTO Ha JHAOTe€ KYIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM U YMTATEIHCKOW KYIBTYPHI KaK CPEJICTBA B3aMMOICHCTBHS
MEXTy JIFOJIbMU W TIO3HAHHS MUPA;

MOHMMaHHEe crenupuKu OUONOTUU KaK HAayKd, OCO3HAaHUS €€ poilu B (HOPMUPOBAHHUH
PaIMOHAIFHOTO HAYYHOTO MBIIUICHHSI, CO3JaHUU IIEJIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM
MUpEe KaK O CIWHCTBE TMPHUPOJIBI, 4YeIOBEKa H OOIecTBa, B IMMO3HAHWUU MPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpobdIeM COXpaHEHUsI TIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTMH AJII COBPEMEHHOW ITUBUIIM3AIMH: 0OECTIeUeHHs
HOBOT'O YPOBHSI Pa3BUTHUS MEIUIUHBI, CO3JJAaHUE MEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie TpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TTOWCKA TYTeH BBIXO/a U3 TI00ATBHBIX
AKOJIOTHUECKUX MPOoOJIeM B o0ecTieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B TIOJTYYCHUH OMOIIOTUYECKUX 3HAHWW B IIEJSIX MOBBIMICHUS OOTIEH
KYJIbTYypBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAIEHOU
TPaMOTHOCTH O0yYaronuxcs, GopMUPyEeMOil pU U3y4eHUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB TMO3HAHUS, HCIONb3YEeMbIX B €CTECTBEHHBIX HayKax,
CTIIOCOOHOCTH WCIIONIB30BaTh MOJydaeMble 3HAHWS IS aHalW3a M OOBSCHEHWs SBICHUH
OKpYKaIOIIEeT0 MHpa W TPOHMCXOJIINX B HEM HM3MEHEHWH, yMEHHE JenaTh OOOCHOBAHHBIC
3aKJIIOUYEHHsT HAa OCHOBE HAy4dHbIX (DaKTOB W HMMEIOIIUXCS JNAaHHBIX C LEThI0 TONy4eHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENTFHO HCIOJIb30BAaTh OHOJIOTUYECKHE 3HAHUS ISl PEIICHUS
po0JIeM B peaibHBIX KHU3HEHHBIX CHTYallUsX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH NMPOCKTHYIO U
UCCIIEIOBATEIBCKYIO ESTEIbHOCTh HHUBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUH 10 OHOJOTUU B COOTBETCTBUU C JKU3HCHHBIMU
MMOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbie pe3ylibTaThl OCBOCHHUS YyUeOHOTo mpeamera «bHONOrus» BKIFOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCIUIUTHHAPHBIC
(MexXIpeMeTHbIC) 00IeHAYIHBIC TTOHSITHSI, OTPAXKAIOIIHE IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METO/IOB IMO3HAHHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHHE, MPOIECC, CUCTeMa, HAYYHbIM (DAaKT, MPHUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICAOBaHNE, HAOJIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yaeOHbIe JEeHCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJSATUBHEIC), 00ECIICUHBAIOIIHEC
dbopMupoBaHHe (PYHKIIMOHATHHONH T'PAMOTHOCTH W COIMAIBLHON KOMIETCHIIMA OOYYarOIIMXCH,
CIIOCOOHOCTh o0y4JaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHWS W YHUBEPCAJbHBIC YYEOHbBIC [CHCTBHUS B TIO3HABATCIBLHOU WU
COLIMAJIBHOM ITPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMBI CPEIHEro o0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBi1ajieHHe YHUBEPCAIbHBIMHI Y4eOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6a30BbIe JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITEIILHO (DOPMYIMPOBATh W aKTyaJIM3MpPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHHHM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIIIEHUS (aHaAIM3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHus1), PaCKPbhIBaTh CMBICT OHOJIOTHYECKHX
MOHATHH (BBIICTATH UX XapaKTEPHbBIE IPU3HAKHU, YCTAHABIUBATH CBS3H C JIPYTHMH ITOHSATHSIMH ),

OTIPE/ICNIATh IEIN JIEATEIHHOCTH, 3ajaBas MapaMeTpbl W KPHUTEPHUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3YybTAThl AEATEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;

UCIIONIb30BaTh OMOJOTHYECKUE TOHSITHS Uil OOBbACHEHUs (AaKTOB M SIBICHUU KHUBOM
TIPUPO/IBL;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIYKTHUBHBIC, JCIYKTUBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS] B pacCMATPUBAEMBIX SBICHUSX, (HOPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSITh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3eH U
OTHOIICHUH B M3y4aeMBIX OMOJNOTHYECKMX OOBEKTaX, a TaK)Ke MPOTUBOPEUHI pPa3sHOrO poja,
BBISIBJICHHBIX B PA3TTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TTPOOJIEMBI C YIETOM aHAIM3a UMEIONTUXCS MaTepUATbHBIX
1 HeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBUE PE3YJBTATOB IENSIM,
OILICHUBATh PUCKU MOCIEICTBUHN AEITETbHOCTH;

KOOPJMHHUPOBATh M BBIMIOJHATH pPAa0OTy B YCJIOBHSX PEAbHOTO, BHPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHHE TIPY PEIICHUH KHU3HEHHBIX TPOOIIEM.

2) 0a30BbI€ HCCJIEI0BaTEIbCKHE IeliCTBHS:



BJIAJI€Th HaBBIKAMU Y4E€OHO-HCCIIEI0BATENbCKON U MPOEKTHOM AEATENbHOCTH, HAaBbIKAMU
paspenieHus npoOieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IOMCKY METOJIOB
peleHusl MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InNYHbIX METOJI0B IO3HAHUS;

UCIOJIb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH 10 IOJIYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEpIpeTalluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYallMsX, B TOM 4HUCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIBbHOM AEATENILHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNOTE3y €€ pelIeHMs, HaXOAWUThb AapryMEeHTbl JUIsl [OKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJjaBaTh NapaMeTpbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TMIOJIYYCHHBIE B XOJ€ PEIICHHsS 3aJaud pPe3yJbTaThbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1I€JICHANIPABICHHBIN IMOMCK IEPEHOCa CPEACTB U CIIOCOOOB JECWCTBUS B
poeCCUOHATILHYIO CPEAY;

yMETh TIEPEHOCUTh 3HAHMWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HEACATSIILHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE HJEH, NpPEUIaraTh OPHUTMHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
poOJIEMBI B 331a9H, JIOITYCKAIOIINE aTbTePHATUBHBIC PELICHUS.

3) padora ¢ uH(popManmeii:

OpPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHHMKAX HH(OpMaIuM (TekcTe y4eOHOro mocoowus,
HAy4YHO-TIONYJISIPHON JIUTEepaType, OMOJIOTHYECKUX CIIOBAPSX U CHPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax mgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HMH(OPMALMIO pPa3IMYHBIX BHUIOB U (oOpM
MPEJCTAaBICHNS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHMpoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHBIE METOAbI NPHU TOUCKE M OTOOpe
Ouosiornyeckoil nHpopMau, HeOOXOIUMOH /7S BHITOTHEHUS YUeOHBIX 3aa4;

nproOpeTaTh OMNBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3TUIHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy NpEACTaBICHUS OHOIOTHYECKOMH
uHpopmanuu (cxemsl, rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYroe);

HCIIOJIb30BaTh HAYYHBIM $3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJIOTHYECcKOM
uHbopManMel: TPUMEHSITh XUMHUYECKUE, (PU3MUECKHe M MaTeMaTHYecKHe 3HaKd M CHMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATYypy, HCIOJb30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABaHUS W 3allUThl WHpOpMaNuW, WHHOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBgJ1ajieHNe YHUBePCAJIbHBIMH KOMMYHHKATHBHBIMU e CTBUSIMH:

1) o0menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax KHU3HH, aKTUBHO y4acCTBOBATh B JIMAJIOTE
WIA JUCKYCCHUHU TI0 CYIIECTBY OOCYXIaeMOi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHUSI OTHOCHUTEJIBHO BBINIOJHEHMs TpeagaraeMoil 3ajaud, Y4YUThIBaTb HMHTEPECHl MU
COIIACOBAHHOCTh MO3ULUI IPYTUX YYaCTHUKOB AMAI0Ora WK AUCKYCCHUN);



pacro3HaBaTh HeBepOajbHbIE CpencTBa OOIICHMs, MMOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, YMETh CMATYaTh KOH(MIUKTHI U
BECTHU [1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIICHHUS U B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOICH, MPOSBIATh YBOXKUTEIHHOE OTHOIIEHHE K COOECeIHUKY U B KOPPEKTHOH dopme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOI0 TOYKY 3PEHMSI C HCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

2) COBMeCTHAs [1eSITeIbHOCTD:

NOHMMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaTbHOW pabOTHI mpu
pemeHn OMoIornYecKoi mpo0IeMbl, 000CHOBBIBATH HEOOXOJUMOCTD MPUMEHEHHSI TPYIIIOBBIX
(hopM B3aMMOEHCTBYS IPU pEUICHUH YueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 YICHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS N0 €€ NOCTHKEHHUIO: COCTABIIATH IUJIAH JEUCTBUH, paclpelessiTb Poiu € Y4ETOM
MHEHUH YJaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)/J0r0 y4aCTHHKA KOMaHJbl B OOLIUI pe3ynbTar
o pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3JIMYHbIX CHUTYyalusX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHHe YHHBEPCAJIbHBIMH PeryIsiTUBHBIMH JCHCTBUSIMHU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS Ui BBIABIECHUS NpoOJieM M HUX pelIeHus B
KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJOrMYECKMX 3HAHUU 1I€IE€BbIE M CMBICIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K XKUBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKarOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 33/Ja4M B 0Opa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYaIlHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK{ y4eOHOT0 IIpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHI;

JieN1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

c1oco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO HIUPOKOM 3PYIUIIMH B pa3HbIX 00JIaCTsIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) caMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIMTENbHBIX MIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUH, MCII0JIb30BaTh NPUEMBI pedaekcun
U1l OLIEHKU CUTYalllH, BIOOpa BEPHOT'O PELLCHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMAThH PELICHMS 10 UX CHUXKEHUIO;

IPUHUMATh MOTUBBI M @pTYMEHTBI IPYTUX NP aHAJIU3€ PE3yIbTaTOB JEATEIbHOCTH;

3) npuHsATHE ceds1 U APYTHUX:

NpUHUMATD ce0s1, TOHMUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI M @pT'yMEHTBI IPYTHUX NP aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C MO3ULMH JPYTOr0 YEIOBEKA.

HNPEIMETHBIE PE3YJIbTATBI

[TpenmerHble pe3ynbraThl ocBoeHUs mporpammbl COO mo 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT clieluduueckue a1 ydyeOHoro npeamera «buojorus» HaydHble 3HaHUS, YMEHHS U
CIOCOOBI  JCWCTBUI 1O OCBOCHHIO, WHTEPHpPETAlMd U TPEoOpa3OBaHUIO 3HAHWW, BUJIBI
JESTeTBbHOCTH TI0 MOJYYSHUI0O HOBOTO 3HAHHS M MPUMEHEHHUIO 3HAHWN B PA3IMUHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX J>KU3HEHHBIX CHUTYallUsX, CBS3aHHbIX C Ouojoruei. B
IIporpamMMe IpeaMETHbIE PE3yJbTaThl IPEACTaBICHBI 10 roJaM 00yueHHUs.

[IpenmeTHble pe3ynbTaThl OcBoeHUs ydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W pPOJIM OUOJIOTMM B CUCTEME HAy4YHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUMCKUX U 3apyO0ekHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6uosioruy, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa [l PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHe OMOJIOrMYECKHX TEPMUHOB W MOHATHM: *HU3Hb, KJIETKA,
opranu3M, MeTabomu3m (0OOMEH BelIecTB W MpEeBpallleHHe HHEPruM), TOMEeocTa3
(camoperynsuus), ypOBHEBasi OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BE/IECHUE
(penpoayKiusi), HacJIeCTBEHHOCTh, I3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHue wu3jiaraTb OWOJIOTMYECKUE TEOpUH (KJIETOYHas, XPOMOCOMHAs, MYTalllOHHas,
LEHTpaJIbHAs J0rMa MOJEKyJIspHoi Ouosnorum), 3akoHsl (I. Mengmens, T. Moprana, H. U.
BapuiioBa) u yueHus (0 eHTpax MHOT0OOpa3usl U MPOUCXO0XKIEHUs KyJIbTypHbIX pactenui H. .
BasuioBa), onpenensars rpaHulbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BaJIeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTHHU: HAOJIOJCHUE M OIMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEJCHHE OHOJIOTHYECKOrO
SKCIIEPUMEHTA, BBIABI)KEHHWE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyU€HHBIX pE3y/lbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHITHH,
TEOpPUH U 3aKOHOB, YMEHHUE JEJIaTh BBIBOJbI HA OCHOBAHUU ITOJTY4YEHHBIX PE3YJIbTATOB;

YMEHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JYKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
MIPEBpALCHUS] SHEPTUU B KieTKe, (OTOCUHTE3a, IUIACTUYECKOTO M IHEPreTHUeCKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PA3MHOXKEHUS, NHIUBUAYAIBHOIO Pa3BUTHUSA
opraHusMa (OHTOT€He3);

YMEHUE NMPUMEHATh MOJTy4YEHHbIE 3HAHUA U1 OOBACHEHHs OMOJOIMYECKUX IMPOLECCOB U
SBJICHHUM, JJIS1 IPUHATHS MIPAKTUYECKUX PEUICHUH B TIOBCEAHEBHOM KU3HU C LIEJIbIO 00eCIIeUeHUs
0€30IaCHOCTH CBOETO 3[0POBbS W 3I0POBbS OKPYXKAIOMIMX JIIOACH, COONIOACHUS HOPM



IPaMOTHOTO TOBEACHMSI B OKpYXKarolled NPUPOAHONW cpene, MOHMMAaHHE HEOOXOAUMOCTH
UCIOJIb30BAaHUS JTOCTHKEHHI COBPEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHUH Ui palMOHaIbHOTO
MIPUPOIOTIONIE30BAHMS,;

YMEHHME pellaTh »JJIEMEHTapHble TEHEeTHYECKHE 3a/adl Ha MOHO- U JAUTHOpUIHOE
CKpeIllMBaHUe, CIETIEHHOE HACJIEeI0BaHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS
JUIS IIpe/IcKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTUYECKHUE PabOThI, COONIONATh MpaBWiIa MPU
pabote ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHUYECKH OILICHHBATh M HHTEPIPETUPOBATH HHPOpPMAINIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOUYAIOLIYIO IICEB/JIOHAYYHbIE 3HAHMUS M3 Pa3IMYHbIX HMCTOYHUKOB (CpelcTBa
MaccoBOW MH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), ITUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIeIOBaHHUM B OMOJIOTHUH, MeTULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE IHChMEHHBIE M YCTHBIE cOOOIIeHUs, 0000mas
OMOJIOTHYECKYI0 HWH(POpPMAlMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIB30BaTh
MOHATUMHBIN annapaT OUOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOeHUs ydeOHoro mnpenmera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE M pOJIM OMOJIOTMM B CHCTEME HAyYHOTO 3HAHHS
€CTeCTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA H
HAyYHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosoruu, PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHME PacKpbIBATh COJEpPKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHATUMN: BUJ, OMYJIALUSA,
reHooHA, DHBOJIIOIMS, JBMXKYIIME CHUIbl ((aKTOpbl) 3BOJIOLUH, MPUCHOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJOTHYECKHE (aKTOpBl, HKOCHCTEMA, IPOTYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIeNH MUTaHHs, FKOJIOrHYecKas upaMuia, OuoreomneHos, ouocgepa;

yMEHHME Hu3araTb Owuonoruueckue Tteopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CUHTETHUYECKast TEOPHS IBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxoacTea K. M.
bapa, yepenoBaHus riIaBHBIX HampaBieHu u myted sBomtonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHasickoro), onpenensts TpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHME BJa/IeTh METOJaMH Hay4yHOTO I[O3HaHUS B OMOJIOTHMHU: HAOJIOJAEHHE U ONUCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUH, OpraHu3alys M IpPOBEICHHE OHOJOTHYECKOTO
HKCHEPUMEHTA, BBIJBH)KEHUE THUIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyUEHHBIX pE3y/lbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENSATh CYIIECTBEHHBIE TPU3HAKH CTPOECHUS OMOJOIMYECKHX OOBEKTOB: BUJIOB,
MOMYJSAUN, TPOAYHEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOreOIEHO30B U HKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOIo  OTOOpa,
BUJI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS IKOJIOTMUYECKUX (PaKTOpPOB Ha
OpPraHM3MBI, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX NU3MEHEHUN
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHME MPUMEHAThH MOJTy4YEeHHbIE 3HAHUA JJIs 00BSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SBJICHUM, JJIS1 IPUHATHS MIPAKTUYECKUX PELICHUH B TIOBCEAHEBHOM KU3HU C LIENIbIO 00ecIIeueHus
0€30IaCHOCTH CBOETO 370POBbS U 30POBbS OKPYKAIOUIUX JIOJEH, COOMIONEHUS HOPM
IrPaMOTHOTO TIOBEJEHUS B OKpYXalollel NpupoIHOW cpene, MOHMMaHHEe HeoOXOIUMOCTU



HCIIOJIb30BAHUS JOCTHKEHUI COBpEMEHHOM ouonoruu TUISt paloHaIbLHOTO
MIPUPOIOTIONIL30BAHMS,

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHe 33a/Jayd, COCTaBJISATh CXEMBI NepeHoca
BEILIECTB U SHEPTHH B SKOCUCTeMax (LIeMH MUTAHUS ),

YMEHHE BBINOJIHATH J1TAOOpATOpHbIE U MPAaKTHUYECKHE pabOThl, COOMIOAATh MpaBHUIa IMPU
pabote ¢ yueOHBIM H JIa0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHUYECKH OIICHUBATh M HHTEPIPETHPOBATH HH(DOPMANHIO OHOJIOTHYECKOTO
COJZIepKaHusl, BKJIIOYAIOUIYIO ICEBJOHAYYHbIE 3HAHUSA W3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBod HH(OpPMALMK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuUBaTh IJIOOATbHBIC
9KOJIOTMYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HILINIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIC WHCbMEHHBIE M YCTHBIE cOOOImIeHus, 0000mmas
OMOJOTMYECKYl0 HMH(QOpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TIPaMOTHO HCIOJIb30BaTh
MOHATUMHBIN annapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie) JlabopaTopHasn
Ne ni/mm IIpakTH4yeckue
NPOrpamMMsbl Bcero o0pa3oBaTe/ibHbIE pabora
padoThI
pecypchbl
bu6mmoreka [IOK
1 b 2 0.5 1
HOIOTIIL KAl HAYKa https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 X 1 1
VIBDIE CHCTEMBL 1 HX OpTatiisatunt https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOEHHUE KJIETKU 8 1 Brbmorexa LIOK 1
https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
4 XK 6 1
FSHEACHTCIRHOCTE IIETEH https://m.edsoo.ru/7f41¢292
5 PasMHOkeHME M HHIMBUYAIbHOE PA3BUTHE 5 | bubnnorexa [JOK |
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS 1 U3MEHYHUBOCTD 3 15 bu6mmoreka [JOK 1
OpraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnmoreka [JOK 1
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmorekxa [IOK
8 P 1
EICPBHOE BPE https:/m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB ITO 34 4

[TPOIT'PAMME




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM (mudposbie) JlabopaTopHas
Ne i/ IIpakTnueckune
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE paGora
padoThbI
pecypchbl
bubmuorexa [JOK
! JBOIOLHOHHAS OHONOTHS ? I https://m.edsoo.ru/7f41cc74 2
) Bo3HUMKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
1 1
3 OpranusMbi 1 OKpY>XaIOMas cpeia > https://m.edsoo.ru/7f41cc74
4 Coo0 TBa 1 DKOJIOTHUYECKUE CUCTEMEI 9 bubmmorexa [IOK
oobiee JROTIOTHIHECKHE chete https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 )35

I[TPOT'PAMME







INOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
N Koanyecrso yacos Nara D1eKTPOHHBIE U (PPOBLIE NaGoparopuas
Tema YpoKka HpaKTI/I‘ICCKI/Ie 06pa30BaTe.IIbeIe
n/n Bcero U3yYeHU S pabora
padoThI pecypchbl
bubmnoreka LIOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS JKHBOM
2| 2t onomoonnme pomne |1 03 biGorexa LIOK
: P ' https:/m.edsoo.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonorndyeckne cuCcTeMEl, 1 bu6mmorexa [IOK
IIPOLECCHI U UX U3YUYEHHUE https://m.edsoo.ru/863e6564
4 XHUMHUYECKHM COCTaB KJIeTKU. Boaa 1 bu6mmoreka [JOK
U MUHEpaIbHbIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
S, LOCTAR H CIPOSHE beitKon https://m.edsoo.ru/863e6b72
®epMeHThI — OUOJIOrHYecKre
karanu3aTopsl. JlJaboparopHas
6 pabota Ne 1 «M3yuyenue 1 0.5 bubnuorexa [IOK |
KaTaJTUTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMUIa3bl
WJTU KaTayasbl)
bu6mmoreka [JOK
7 v I 1
1ICBOBL. SHITIE https:/m.edso0.ru/863e6870




bu6mmoreka [JOK

8 Hyxnennoseie kucinotel. AT®
https://m.edsoo.ru/863e6d5c

9 Wcropus u MeToab! U3ydeHUs bubmmoreka [IOK

kietku. Kinerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1enoctHas xuBast
cucrema
CtpoeHue 3yKkapuoTU4ECKOM
kieTku. JlabopaTopHas paborta No
2 «M3yueHune CTpOeHHUsI KIETOK bubnuorexa [IOK
11 pacTeHuii, )XUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 1MojJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpenapaTax u ux
OTIHCaHUE)

12 OOMeH BEIIECTB WA META00IN3M bubmorexa HOK
https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK

13 Potociires. XemocHtes https://m.eds00.1ru/863e7c98

. bu6nuorexa [IOK
14 uepretiteckitit omern https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubnnoreka [JOK
«Habmonenre MUTO3a B KJIETKaxX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKPOTIpENapaTax»
16 buocunTes 6enka. Peakius but6mmorexa [IOK
MaTpUYHOTO CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — 6uocunTe3 Oenka bubnuoreka LIOK




https://m.edsoo.ru/863e796¢e

18 Hexkiterounsie popMbI KU3HH — bubmuorexka [JOK
BHUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHHS OPTAaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
71 OmonorBopenue. JlaboparopHas 05 bubnunoreka [JOK
pabora Ne 4 «3yueHue cTpoeHus https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
2 WNHauBuayalbHOE pa3BUTHE bub6nuorexa [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HaCJ'IGJlCTBeHHO(}:fI/I u bubmorexa [TOK
https://m.edsoo.ru/863e8612
U3MEHYNBOCTH
3aKOHOMEPHOCTH HACIIEJOBAHUS
24 HpI/ISHaKO]I:. MOHOTI/I6pI/i1I[HOC bubmmorexa IOK
https://m.edsoo0.ru/863e8878
CKpEIIMBaHHE
UTHOPHUIHOE CKpPEIIUBaHUE.
25 ?aKOH iefaBHcmfo:(I) Bu6miorexa LIOK
https://m.edsoo.ru/863e89a4
HACJICTOBAHMSI TIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
26 npusHakoB. JlaboparopHas pabota 0.5 bubmorexa HOK

Ne 5 «M3yuenue pe3ynbTaToB

https://m.edso0o0.ru/863e8c60




MOHOTUOPHUIHOTO U TUTUOPHIHOTO
CKpEeILMBaHUA Y AP030(UIIBI HA
TFOTOBBIX MUKPOIIPENapaTax»»

I'eneruka nosa. Hacnenopanue bubmuoreka [JOK
27 1
MPU3HAKOB, CLIETUICHHBIX C ITOJIOM https://m.eds00.1ru/863e8c60
N3MeHYnBOCTE.
HenacnencTBeHHass K3AMEHYHMBOCTb.
JlaGopatopnas pabora Ne 6.
28 I/I3y‘IIe)HHepMO,HHp(1)HKaHHOHHOﬁ 1 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BapUAIMOHHOTO psijia U
BApUALIMOHHON KPUBOW»
HacnencrBenHass U3MEHYMBOCT.
JlaGopaTtopHnast pabota No 7. bubnuoteka [JOK
29 . 1 0.5
«AHamu3 MyTauui y 1po30¢uist https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpErapaTax»»
bu6mmoreka [JOK
30 Feretinica sesosexa ! https://m.edsoo.ru/863e8d78
PesepBHelit ypok. O6006111€HHE 110
31 TeMe «HacaeacTBeHHOCTh U 1
M3MEHYMBOCTH OPTaHU3MOB»
but6mmorexa [IOK
32 (CemeKIIA Kak KayKa i mpolece : https:/m.eds00.1u/863e9214
33 MeToabI 1 TOCTHKEHUS CEJICKIINU 1 bu6mmoreka [JOK
pacTeHUMN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 bruorexHoorus kak oTpacib | bubnuoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 34 4




[TPOIT'PAMME




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HU(POBHIE

Ne Hara JlaGopatopHas
Tema YpoKka HpaKanecKne 06pa30BaTeJILHLIe
n/n Bcero H3y4YeHHUA padora
padoTsbI pecypcehl
1 DBOJIIOLMS U METOIbI €€ N3YUYCHUS 1 bubamorexa LOK
B 8 A https://m.edsoo.ru/863ea20e
’ Uctopus pazBuTus npeacTaBieHUM | bubnnoreka [JOK
00 3BOJTIOLINH https://m.eds00.ru/863e9570
3 MuUKpO3BOTIOLIMS 1 bubamorexa LIOK
P t https://m.edsoo.ru/863e9cle
[TonynsAuus Kak aneMeHTapHas
4| MaSoparopiaa pafora Ne | 1 05 bGmorera L1OK 1
paTOpHA p ) ’ https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHUIO»
5 JIBroky1ue cuibl (3J1IeMeHTapHbIe 1 bubmuoreka [JOK
(akTopbI) FBOJIIOLIMU https://m.edsoo.ru/863e9da4
6 EctectBenHbIi1 0TOOD U €ro 1 bubnmnoreka [JOK
dbopmbl https://m.edsoo.ru/863e9ed0
7 Hanpasnenus u nytu 1 bubmmoreka [JOK
MaKpOIBOJIKOLUN https://m.edsoo.ru/863e9cle
8 HeobpatumocTs 3BoIIOIIMN 1
9 Ucropus xxu3Hu Ha 3emiie 1 1
METO/IbI €€ U3yYEHUS
10 ['unoTe3sl NPOUCXOKIACHUS KUZHU | but6mmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5ab6
11 PasButwne xu3Hu Ha 3emiie 1Mo 1 but6mmoreka [JOK




9paM u nepruogam

https://m.edsoo.ru/863eabbe

Pe3ynbTate! 3Bosonuu:
IpUCIOCOOJICHHOCTh OPTraHU3MOB
U BHJI000pa3oBaHHUE.

bu6nuoreka [JOK
12 Jlaopatopuas pabora Ne 2 05 https://m.edsoo.ru/863e9fde
«Onucanue NpucrnocoOIeHHOCTH
Oopranu3Ma u e€ OTHOCUTEIILHOTO
Xapakrepa»
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTEIBLHOTO U KMBOTHOT'O
mupa. [Ipaktrueckas padora Ne 1 bubnnorexka HOK
13 0.5
«3y4yeHne uCKOmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJIIEKIUSIX»
14 CoBpeMeHHas cucrteMa bubmuotexa [JOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48¢e
15 DBOJTIOIHS YEJIOBEKA bubnuotexa [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmxytue cutbl ((hakTophl) bubmuotexa [JOK
aHTPOIIOrEHE3A https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaAMH 3BOJIIOLUU
YyeJoBeKa
18 UYenoBevyeckue pachl U MPUPOIHBIE bubnuotexa [JOK
aJlanTanyy 4eJoBeKa https://m.edsoo.ru/863eaca
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMJie»
20 OKoJorus Kak Hayka




Cpenpl oOuTanus u

bu6nmoreka [IOK

21 IKOJIOTHUYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AlGuotnueckue GakTopbl.
JlaboparopHuas pabota Ne 3.
«Mopdornoruueckre 0COOEHHOCTH

22 paCTSI({bI/Iﬁ U3 pa3HbIX MECT 0.5 bubmmorexa LOK

https://m.edsoo.ru/863eb10e

oburanusy. Jlaboparopuas pabora
No 4. «BnausiHue cBera Ha pocT U
Pa3BHUTHE YEPEHKOB KOJICYCa)

23 buotnueckue hakTopsl bubamorexa LIOK

https://m.edsoo.ru/863eb348

DKOJOTUYECKUE XapaKTEPUCTUKU
nonymsiuuu. [Ipaktuyeckas padora

24 Neo 2 «IToncuér nnorHoctn 0.5
TIOITYJISIIIAIA Pa3HBIX BHIIOB
pacTeHui»

75 Coo01iecTBa OpraHu3MoOB — bubnmnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a

2% DKOJOTUYECKHUE CUCTEMBbI bubmuorexa [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MOKa3aTenu

7 3KOCUCTEMBI. DKOJIOTHYECKUE bubnuotexa [JOK
nupaMuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbie 3KOCUCTEMBI

29 AHTpPONIOT€HHBIE 3KOCUCTEMBI

30 buocdepa — rmobdanbHas bubnuotexa [JOK

JKOCUCTEMA 3EMITA

https://m.edsoo.ru/863ebb5e




3aKOHOM€pHOCTI/I CYIICCTBOBAaHUA

bu6nmoreka [IOK

1 orocdepsr ! https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onocdepe 3emnn 1

3 CocylecTBOBaHHE MTPUPOIBI U | bubmmorexa [JOK
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBHsiit ypok. O6001IeHNE

34 teMbl «Coo0riecTBa u 1
IKOJIOTHYECKUE CHCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME







MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NMpoBEPAEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

CdopMupoBaHHOCTh 3HAHUNA O MECTE M POJU OUOJIOTMH B CUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUH COBPEMEHHOMI
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAy4YHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX M 3apyOEKHBIX Y4YEHBIX-OMOJOTOB B pPa3BUTHE
ouonorun; (yHKIHMOHAIHHOW TPAaMOTHOCTH YEIOBEKA ISl PELICHHS

JKNU3HCHHBIX 3a1a4

YMeHHe packpbiBaTh COJEp)KaHUE OHOJIOTHYECKHX TEPMHHOB H
MOHSTHI: KU3Hb, KIETKA, OpraHu3M; MeTadoiu3M (0OMEH BEIeCTB U
MpEBpalllCHHEe JSHEPTruM), TroMeocTa3 (CaMOperyJsius), ypOBHEBas
OpraHu3aIys >KUBBIX CHCTEM, CAMOBOCIIPOM3BENCHUE (PErpPOLYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTL, POCT U PAa3BUTUC

YMeHnue uznarate OMOJIOrMYECKUE TEOpUH (KJIETOYHAsi, XpPOMOCOMHas,
MyTanroHHas), 3akonbl (I'. Menaens, T. Moprana, H.J1. Basuiosa) u
yueHHs: (O IIEHTpax MHOrooOpas3usi M TMPOUCXOXKICHUS KYIbTYPHBIX
pacrenuii H.W. BaBunosa), onpeaensTs rpaHULbl UX TPUMEHUMOCTH K

JKHMBBIM CUCTCMaM

YMeHne BIaneTh METOJaMH HAyYHOTO TO3HAaHUA B OHOJIOTHH
(HaOmro/leHNe W OIMCAaHWE >KMBBIX CHCTEM, IPOIIECCOB U SIBICHHIA;
OpraHM3alsl W TMPOBEJEHUE OHOJOTHYECKOTO  OKCIEPUMEHTA,
BBIJIBIDKCHUE  THIIOTE3bI, BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKAY
UCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TOJYyYSHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHW, TEOPUH W 3aKOHOB;, yMEHHUE

JACJIaTh BBIBOJABI HA OCHOBAHWH IMOJIYYCHHBIX peSYJ'II)TaTOB)

YMeHue BBIIEIATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U OYKAPUOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHAa  BEHIECTB U
MpeBpalleHrs] dHEpTHuH B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
DHEpreTHYecKoro  oOMeHa, XEeMOCHHTe3a, MHT03a,  Meilo3a,
OIJIOJJOTBOPEHUS,  Pa3MHOKEHHS,  WHAWBUAYAILHOTO  Pa3BHTHUS

opraHu3Ma (OHTOT€HE3)




Ymenune NMPUMCHATH MOJIYYCHHBIC 3HaHUA JJISL OG"LSICHGHI/ISI
OMOJIOrMYECKHUX TMPOLIECCOB U SIBJICHUM, AJISl MPUHATHS MPAKTHYECKUX
pelleHuit B MOBCEHEBHON JKU3HU B IIEJIAX o0ecreueHus 6€30IacHOCTH
CBOETO 3JI0POBbS U 3/I0POBbSI OKPYKAIOIINX JIFOACH, COOIOACHUS HOPM
TPaMOTHOI'O  MOBEAEHHUS B  OKPYXKAIOIIEH MPUPOAHON  CpEIE;
MOHUMAaHUE HEO0XOIMMOCTH HCIIOJIb30BAHUS JIOCTHKEHUM
COBPEMEHHON OuojIoruM u OWOTEXHOJOTUH [UIsl PalMOHAIBLHOTO

IIPUPOJIOIIOIIB30BaHUS

VYmMmenue pe€umiaTte 3JIEMCHTAPHBIC I'C€CHCTHYCCKUEC 3ada4yd Ha MOHO- U
III/IFI/I6pI/II[HOC CKpCIIUMBAHUC, CLCINICHHOC HACJICAOBAHUC, COCTABIIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpCIMBaHUA JJIsL MpeACKasaHusA

HaCJICJOBAaHUS IPU3HAKOB Y OPraHUu3MOB

YMeHue BBIIONHATH JIA0OpAaTOpPHBIE W NpPAaKTHUECKHe paboThI,
coOmonaTh TpaBwiIa Npu pabore ¢ Y4eOHBIM U JIaDOpaTOPHBIM

00opynoBaHuEM

YMeHrne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh HH(OPMAIHIO
OMOJIOrMYECKOr0 COJEPKaHMs, BKIIOYAIOUIYIO IICEBIOHAYUHbIEC 3HAHUS
U3 pa3ianuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
ATUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEJOBAHUNH B OHOJIOTHUH,

MEOUIINHE, OMOTEXHOJIOTUH
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YMeHue cozniaBaTth COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000611251 OMOTOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB,

TpaMOTHO HUCIIOJIb30BAaTh MMOHSATHUHBIN arrapar OMOJIOTHH

11 KJIACC

Kon
NpoBePsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 00uero 00pa3oBanus

ChopMHpPOBAaHHOCTh 3HAHWK O MECTE€ W POJU OHMOJOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHO! KapTHUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ononorun; (YHKIMOHATHLHONH TPAMOTHOCTH YEJOBEKA ISl PEIICHUS

KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COZIEpKaHHE OHOJOTMYECKHX TEPMUHOB H

MOHSATUI: BU, TOMYJSAIUA, TEHO(DOH I, SBOIONHUS, ABUKYIIUE CHJIBI




(paxtopsr) 9BOJIIOLINH, MIPUCIIOCOOTICHHOCTD OpraHHU3MOB,
BU1000pa3oBaHue, IKOJIOTMYECKUE daxTopsl, HKOCUCTEMA,
OPOXYLEHThl,  KOHCYMEHTBI,  pEeIyLEeHTbl,  [eNd  IHUTaHus,

IKOJIOTHYECKasi TUpaMua, OnoreoneHos, ouochepa

YMeHue uznarate OMOJOTHYECKHE TEOPUH (SBONIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKas  TEOpHUs  DBOJIIOIMH), 3aKOHBI WU
3aKoOHOMepHOCTH (3apojsbimeBoro cxoacrBa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHud u myten sBomtonnu A.H. CeBeplioBa, yueHus o
oumochepe B.M. Bepnaackoro), omnpeaensTh  TpaHUIBI  UX

IMPUMCHUMOCTHU K KHUBBIM CUCTCMaM

YMeHue BraAeTb METOJaMH HaydyHOTO T[IO3HAaHHA B OHUONOTHH
(HaOmro/leHHEe W OIMCaHUE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUIA;
OpraHmW3als W [POBEJICHUE OMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  THUIIOTE3bl,  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIICTyeMbIMH BEJIMYMHAMH, OOBSICHEHUE TMOJTYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHH, TEOPUH W 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUH IMOJIYYCHHBIX pGSYJH)TaTOB)

VYmenune BBIJACIATH CYIICCTBCHHBIC IIPpHU3HAKU CTPOCHUA
OMONOTHMYECKUX OOBEKTOB: BHUJOB, MOMYJSIUN, TPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OHOreOLlEHO30B M  IKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICJICTBEHHOM U3MEHYHBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPTaHW3MOB, JEUCTBUS SKOJOTHUYECKUX (HAaKTOPOB Ha OpraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOTIOTCHHBIX
W3MEHEHHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB H

OMOreOXMMHUYECKUX IIUKIIOB B Onocdepe

YMmenne IMPHUMCHATH IIOJIYUYCHHBIC 3HaHUA JJIsL 00BSICHEHHUS
OMOJIOTUYECKUX MPOIECCOB U SBICHUM, U MPUHATHS MPAKTHUYECKUX
pelLIeHHI B TOBCETHEBHON KHU3HH B 1IeJIsAX obecreueHus: 6e30nacHOCTH
CBOETO 3/I0POBbsI U 3/10POBbsI OKPYXKAIOIIUX JIFOAEH, COOIIOJEHUSI HOPM
TPAMOTHOIO  IOBEJIEHUS B  OKPYXAIOUIEH TNPUPOAHOU  CpEneE;
MIOHMMAaHHE HE00XO0AUMOCTH MCIIOJIb30BaHNUs JOCTHKEHUI

COBpCMCHHOfI Ouoorun IJId pallMOHAJIBHOT'O IPUPOAOIIOJIIb30BAHUA

YMeHue pemarh 3jieMeHTapHble OWOJIOTMYECKHe 3a/ladH, COCTaBIISAThH

CXEMBI IepeHOoca BEIIECTB U SHEPTHH B SKOCUCTEMaX (LI€TIH MUTaHUs)

YMeHHe BBINOJHATH J1a0OpaTopHble W TpaKTUYecKue paboThl,
cobmoaTte TpaBuia mpu padbote ¢ y4dyeOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHEM




YMeHHe KpUTHUECKH OLEHHBATh U HWHTEPIPETUPOBATH HH(MOPMAIHIO
OMOJIOTMYECKOT0 COJIePKaHMsl, BKIIOYAOLIYIO IICEBIOHAYyYHbIE 3HAHUS

U3 pa3nuuHbiX UCcTOYHUKOB (CMMU, HayyHO-MONyJsipHBIE MaTepHAalIbl);

? paccMaTpuBaTh rio0abHbIe 9KOJIOTUYECKUE poOIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HIIUIO
YMeHue cos3zaBaTh COOCTBEHHBIC MMCHMEHHbBIE U YCTHBIE COOOILCHMS,
10 0000111251 GHOJIOrMYECKYI0 MH(POPMALIUIO U3 HECKOJIBLKUX UCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb MMOHATHHHBINA alrrapar OHOJIOrun




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COePKAHMS

buonorus xax HayKa

1.1

buomoruss — nHayka o >xuBOi mpupone. Ponb Ouomoruu B (GopMHpPOBaHHU

COBPEMEHHOW HaydyHOU KapTUHBI MUpa. CucTemMa OMOIOTHYECKUX HAYK

1.2

MeTtopl O3HAHUS KUBOM MpUpPOAb (HAOIIOAEHNE, SKCIEPUMEHT, ONUCAHUE,
u3MepeHue, Kiaccu(ukalys, MOJCIUpPOBaHUE, CTaTUCTUYecKas o00paboTka

JTAaHHBIX )

JKuBnIe cuCTEMBI 1 X OpraHusanuysa

2.1

Xusbie cucrembl (OMocucTeMbl) Kak IpeaMmeT u3yueHus Ouonoruu. CBoiicTBa

OMOCHCTEM M UX Pa3HOOOpasue
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YpoBHU oOpraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKUN, KIIETOUHBIMH,

OpTraHU3MEHHBIH, TONMYIISIIIMOHHO-BUIOBON, SKOCUCTEMHBIH, OMOC(hepHbIit

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMHYECKHUM COCTaB KJIETKH. XHMHYECKHE DJIEMEHTHI: MAaKpO3JIEMCHTHI,
MUKPOIJICMCHTBI. Boma u MUHCPAJIBHBIC  BCHICCTBA. cDyHKI_II/II/I BOIbl H

MHHCPAJIbHBIX BEIIECCTB B KJICTKC. HO}II[Gp)KaHI/IG ocMoOTHYeCcKOTo OanaHca
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benku. CoctaB u crpoeHue OenKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OENKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKUCIOTBI. AMMHOKHUCIOTHBIM COCTaB.
YPOBHHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMHYEcKHe CBoilcTBa OenkoB. buonoruueckue
(byHKIMN OEIKOB.

®epMeHThl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIN
HeHTp, cyoctpatHas crneuuduuHoctb. KodepmenTtsl. Burtamunbl. Otnuuuns

(hepMEHTOB OT HEOPTaHUYECKUX KaTaJIn3aTOPOB

3.3

VYrieBoasl: MOHOCaxapuabl (INIOKO3a, pubo3a M Je30KCHpH003a), Arcaxapuabl
(caxapo3a, JakTo3a) W mMoOJUcaxapuiabl (Kpaxmaji, TJIMKOTEH, IIeJUTI0NI03a).
buonoruueckue GyHKIUU YrII€eBOAOB.

Jlununael:  TpUraMLEepuabl,  crepounsl,  dochomunuasl. ['uapodunsHo-
ruapodoOHbIe cBoiicTBa. buonormdeckune ¢ynkmuu aunuaoB. CpaBHEHUE

YTJI€BOOOB, 0OeaIKOB U JIMIIUA0B KaK NCTOYHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkuuu JHK. Crpoenune u ¢ynkuuum PHK. ATO:

CTpoeHHe U GyHKIUU

3.5

LII/ITOJ'IOFI/IH — HayKa O KJICTKE. Kierounas TEOpHsL. MeTO,Z[I)I N3YUYCHUA KIICTOK

3.6

Krnerka xak nenoctHas xuBas cucrtema. O0mue npU3HAKU KJIETOK: 3aMKHYTast
HapykHas memOpana, moiekynbl JIHK kak renermueckuii ammapar, chcreMa

cuHTe3a OeKa

3.7

Tunbel kIeTOK: dyKapuoTudeckas U npokapuotudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTuueckol  kinerku. Kiierounas crenka Oaktepuil.  CrpoeHue
SYKApPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYHUSA PACTUTEIbHOM, >KMUBOTHOM M

IrpUOHON KJICTKH

3.8

IIoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, INIMKOKAJIUKC, HX
¢bynkun. [lnazmarudeckas memOpana, e€ cBoiictBa u ¢pyHkimn. Lluromiasma u e
opraouzipl. O1HOMEMOpaHHbIE OPraHOM/IbI KJIETKH: SHAOIUIa3MaTHYECKas CeTh
(OIIC), ammapat ['osnbmku, au3ocoMsl. [lonyaBTOHOMHBIE OpPraHOUABI KJIETKH:
MUTOXOHJpUH, IUIacTUABL. lIpoucxoxkneHne MUTOXOHAPUM M IutacTui. Buasl
mwiactul. HemeMOpaHHble OpraHoOU bl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUYKH, KTYTHUKHU. CDYHKIII/II/I OpraHona0B KJICTKH. Bximrouenns

3.9

Anpo — perynsaTopHblii neHTp kiuetku. CTpoeHue sapa: sifepHas 000J0uKa,

KapuoIuiadMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

X(I/ISHCI[GSITGJ’[I)HOCTI) KJICTKH

4.1

OOmeH BellecTB, WIM MeTa0O0Iu3M. AcCUMWIALUS (TUIACTUYECKUT OOMEH) H
TUCCUMMIISALMS (PHEpreTHUecKuid OOMEH) — JB€ CTOPOHBI €AMHOIO IMpoliecca
Metabonu3ma. Tumbel oOMeHa BeliecTB: aBTOTPO(HBIN U rerepoTpodHbIid. Porb

(hepMeHTOB B OOMEHE BEILIECTB U MPEBPAILEHUN SJHEPTUU B KIIETKE

4.2

®dorocunrtes. CBetoBas u TeMHOBas ¢asbl Gporocuntesa. Peakuuu dorocuHTesa.
OddextuBHOCTH (PoTOCHMHTE3a. 3HAaYeHUE (POTOCHMHTE3a I KU3HU Ha 3emiie.
Brnussane ycmoBmii cpeapl Ha (POTOCHHTE3 W CHOCOOBI TIOBBIMICHHS] €TI0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTEe3Upyolue OakTepuu. 3HaYeHHEe XEMOCHHTe3a JyIs

SKA3HU Ha 3eMiie
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DHepreTU4YecKuii OOMEH B KJETKe. PacmieruieHne BemecTB, BBIICIECHUE |
aKKyMyJIMPDOBaHHE OJHEPrUM B KIJIETKE. OTalbl JHEPreTHYecKoro oOMeHa.
I'muxonus. bpoxkenue u ero Buibl. KuciopogHoe OKHCIEHHE, WA KIETOYHOE

npixanue. DPpPeKTUBHOCTh IHEPreTUUECKOTO OOMEHa

4.4

Peakiiun matpuunoro cuates3a. ['enerndeckas nndopmanus u JJHK. Peanmnzanus

TeHEeTHYECKOM HMHpOpManuu B KieTke. ['eHeTHUecKuil KOJ M €ro CBOICTBa.




Tpanckpunims — matpuusbiii cuare3 PHK. Tpancnsauus — 6uocunres Oenka.

KoaupoBanue amunokucnot. Posibs pubocom B 6rocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HH — BUpYChl. Vctopus oTkpbiTus BupycoB (..
VBaHoBckuit). OCOOEHHOCTH CTPOEHUS U SKU3HEIESITEIbHOCTH BHPYCOB.
bakrepuodaru. bosne3sHu pacTeHMH, JKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedpunura yenosexka (BUY) — Bo3doyaurens CIINa.

[Ipodunaktrka pacrpocTpaHeHHs] BUPYCHBIX 3a001€BaHUI

Pasmuoxkenune u HHIUWBHUAYAJIbHOEC Pa3BUTHEC OPIraHU3MOB

5.1

Kierounslii 1WKJI, WIM JKU3HEHHBIM NHMKI KiIeTKW. MHTepdaza u MUTOS3.
[Ipoueccrl, mpotekatonye B uHtepdase. Permnmukanus — peakuuss MaTpUYHOTO
cunte3a JHK. Crpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHUOTHII.
JuniouaHeli W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[utonoruyeckue OCHOBBI Pa3MHOXKEHUS W HWHIUBUIYAIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne wnetkn — wmuto3. Craguum murtosa. [Iporeccel, mpoucxonsinue Ha

Pa3HBIX CTAAUAX MUTO34A. buomornyeckuii CMBICII MHTO3a
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@opMBl pa3MHOXEHUS OPraHU3MOB: Oecrosioe M mojoBoe. Buael Gecrosoro
Pa3MHOXXEHHUS: JIeJICHHUE Ha/JBO€, IIOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuE, BEreTaTUBHOE pa3MHOKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHNU3MOB, €TI0 3HAUYCHUC IJIA CCIICKIIUN

53

[TonoBoe pa3MHOKEHUE, €T0 OTIUYHS OT OECIOI0ro.
Metios. Cragum wmeiosza. [Iporecchl, MpPOUCXOIANIME Ha CTAaauiIX Meno3a.
[ToBenenue xpomocom B merose. KpoccuHrosep. buosiornyeckuii cMbICH U

3HaYeHHe MeNo3a
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l'ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX. [lonoBbie
JKEJIE3bl: CCMCHHUKU U SANYHUKU. O6pa303aHMe " Pa3BUTHUC IMOJIOBBIX KIICTOK —
raMmer (CrepMaTo30u, SUIEKIeTKa) — crepMaroreHe3 u oorere3. OcobeHHOCTH

CTPOCHUA SIAIEKIIETOK B CIICpMAaTO30UI0B. OHJ'IO,Z[OTBOPCHI/IC. HapTCHOFCHC3
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WnpuBuayanbHoe  pa3Butue  (OHTOTreHe3).  OMOpHOHAJIbHOE  pa3BUTHE
(ambpurorenes). Dtanbl SMOPHUOHATBHOTO PAa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreHes. [loctamOpuoHanbHOe pa3BUTHE. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: TNpPsAMOE, HENpsiMoe (JIuunHOuyHOe). BimsHue
Cpebl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3ButHe pacteHnil. OHTOreHe3 IBETKOBOT'O PACTEHUs: CTPOCHUE CEMEHH,

CTaluu Pa3BUTUA

HaCJ'IeI[CTBCHHOCTB 1 UBMCHYHUBOCTH OPraHU3MOB




6.1

IIpeamer u 3apaun reHeTuku. Vcropus pasBUTHSA T€HETUKU. BKiiax poccHiicKux
U 3apyOexHbIX YY€HBIX B pa3BUTUE TIEHETUKH. MeToabl TIeHETUKH
(rubpu0IOrNYEeCcKUid, LUTOT€HETUYECKUN, MOJIEKYJISIPHO-T€HETUYECKUIA).
OcHOBHbIE TeHEeTHYECKHE MOHATHUS. [ eHeTuuecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, ycTaHoBIeHHble [. Mennenem.
MoHorubpuaHoe CKpeulMBaHue. 3aKOH eIuHOOoOpa3usi THOPHIOB MEPBOTO
nokosieHus. [lpaBuino JnOMHHMpOBaHMS. 3aKOH pacUICIUICHUS IPU3HAKOB.
['unoresa uncroTel ramer. [1onHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIETOBAHMS MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTMOPUIHOIO CKpElIMBaHHUA. AHalIU3UpYIOIlee
cKkpemiuMBaHue. lcnonp3oBaHME — aHAJIM3UPYIOLIETO  CKPELIMBAaHUS Ui

OIIpCACIICHUSA I'CHOTHUIIA ocoou

6.3

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HACIIC/IOBAaHUIO TEHOB. HapymieHwe cLeIuieHHss TEHOB B pe3yJbTare
KPOCCHHTOBEepa. XpOMOCOMHAsi TEOpHsSl HACIEACTBEHHOCTH. | eHeTndyeckue
KapThl.

I'enetnka mosa. XpOMOCOMHOE OIpeNesieHHe IMoya. AYTOCOMBI M TIOJIOBBIC
XxpoMocombl. ['oMoraMeTHble M TeTeporamMeTHble opraHu3mbl. HacrnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

HM3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HACJICACTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(DUKAITMOHHOW W3MEHUMBOCTU. BapuanmoHHBIN psAg U BapHalMOHHAs
kpuBasi. Hopma peakuum npusHaka. KonnuecTBeHHbIE W Kaue€CTBEHHBIE

MPU3HAKU U X HOpMa peakiu. CBoNCTBAa MOANM(PUKALMOHHON U3MEHUMBOCTHU

6.5

HacnencrBeHHasi, WM TEHOTHIIHMYECKas, M3MEHUYMBOCTh. KoMOMHATHBHAs
M3MEHYMBOCTb. Melo3 U IMO0JIOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmioHHas W3MEHYMBOCTh. Kiaccudukanus MyTammii:
TEHHbIE XPOMOCOMHBIE, FT€HOMHBIE. YacToTa U NpU4YUHBI MyTalui. MyTtareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEACTBEHHON m3meHunBocTy H.M.

Baswuiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJoBeKa: TreHEaIOTHYCCKUH, OJIU3HELIOBEIN, IUTOTCHETHUCCKUH,
OMOXMMHYECKUH, MOJEeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoripio [II1P-ananu3a. HacnencrtBeHHble 3a0oNieBaHUsI 4eEIOBEKAa: T'EHHBIC
00s1e3Hu, 00JIE3HU C HACIEACTBEHHON MPEepacloioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTHuecKkue | TCHCPATHUBHBIC MYTAallUU. HpI/IHI_II/IHBI 310pOBOT'O




o6pa3a KHU3HU, AHUArHOCTUKH, HpO(I)I/IJIaKTI/IKI/I U JICUCHUA TCHCTHYCCKUX
Oone3nell. MeauKO-reHeTHYECKOEe KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIHIIMHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTHYCCKUX 3a00JIeBaHNM YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3MoOB. OcCHOBBI OMOTEXHOJIOTHHU

7.1

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU W JOMECTHKALUS.
Yuyenne H.M. BaBuioBa o0 TIeHTpaX NPOUCXOXKACHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHHM. LIeHTpbI MpOUCXO0XKIEeHUS TOMAIIHUX XKUBOTHBIX. CopT,

rnmopoaa, miraMm

7.2

CoBpeMeHHbIE METOMABl CeNeKIMH. MacCOBBIi M HHAMBUAYaJIbHBI OTOOPHI B
CEJIeKIIMM pacTeHU M KUBOTHBIX. OIlleHKa 3KcTepbepa. BbiM3kopoacTBeHHOE
ckpenuBanue — WHOpumuHr. Yucras nuHus. CKpEIIMBAHHE YUCTHIX JIUHUH.
I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOe CKpeliuBaHuE — ayTOPUJIUHT.
Otnanénnas tubpunmzanuss u e€ ycnexw. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE MOJUIIONI0B. J[OCTHXKEHUs CEeNEeKUHUHU PACTeHUH, >KUBOTHBIX U

MHUKPOOPI'aHU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKeHepus. OTalbl
co3nanua pexomOuHanTHOM JIHK wu Tpancrennbix opranusmon. Kierounas
nmxeHepus.  Knerounele  KyJabTypbl. MEKpPOKIOHAIbHOE  Pa3MHOMKEHUE
pacrenuil. KiioHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEJIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKOJIOTHUYECKHE U ATHueckue mnpobnembl. MO — reHetnuecku

MOAUGUIIUPOBAHHBIE OPTaHU3MBbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

DBOJIOLMOHHAS OMOJIOTUs

1.1

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  »Boimouuu.  [lameoHTonoruueckue:  MOCIENOBATENBHOCTh
MOSIBJICHUS] BHJIOB B TAJEOHTOJIOTHYECKON JIETONUCH, MEPEeXOJHbIe (OPMBI.
buoreorpaguueckue: cxoactBo u paznuuve ¢ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOrMYECKHE: CXO/CTBA U pa3Iuiusi SMOPHOHOB pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO—aHaTOMI/I‘IeCKI/IeI T'OMOJIOTUYHBIC, aHAJIOTUYHBIC,
pPYIMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y Bcex

OpraHU3MOB




1.2

OpomtonmonHass  teopuss Y.  Jlapsuna. IlpennocbulkM  BO3HMKHOBEHHS
JapBUHU3MaA. JIBHXKYIIME CHJbI 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NP OTPAHUYCHHOCTH PECYpPCOB, HEONPEACIEHHAS] U3MEHYUBOCTD,

00pn0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrerndeckas teopus oHBomonuu (CTD) u  ocHOBHBIE €€ TOJIOXKEHUS.

MuxkposBomtorus. [Tonmynsnus kak eqMHUIA BUA U YBOJIIOINH

14

JBwxyue cuibl ((pakTopbl) SBONIOLMK BHIOB B MpHUpoAe. MyTalMOHHBIHA
nporecc ¥ KOMOWHATHBHAsT M3MEHUYMBOCTh. [lomynsiuoHHBIE BOJHBI U Jpend
reHoB. M3omnsanusa u murpanus. EctecTBeHHBIN 0TOOp — HampaBistomui hakTop
3BOJIIOLIMU. POPMBI €CTECTBEHHOT'O 0TOOpA.

IIpucnocoOaeHHOCTh  OPraHU3MOB Kak pe3ynbTaT 3Bosouuu. [Ipumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHBIE (hOPMBI BUAOOOpA30BaAHMUS:

reorpaduieckoe, 3K0JIOrHIecKoe

1.5

MaKpOBBOJ'H-OHI/IH . CDOpMBI 3BOJIIOIIMH (bl/IJ'ICTI/I‘lCCKaH, JAUBCPICHTHAA,

KOHBCPI'CHTHA, IIapaJuICIbHasd. H606paTI/IMOCTB 3BOJIOIINHN

Bo3nukHoBeHueE 1 Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHay4yHbI€ IIPEACTABJICHUSA O 3apOKICHUU JKU3HU. HayyHble T'HUIIOTE3BI
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M NaHcIepMus. XHUMHUYecKas
IBOJIIOLMS. DKCIIEPUMEHTAIIHOE IOATBEP)KJIECHUE XHMHUYECKOM HBOIIOLNU.
HauanbHble 3tanbl Omosnoruueckoi spomonmu. 'mnoresa PHK-mupa. Ilepbie

KIJIICTKH U UX 3BOJIFOLIMA. (DOPMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPIraHU3MOB

2.2

Pa3Butne xusHu Ha 3emuie mo spam U nepuogam. Karapxeil. Apxelickas u
npotepo3oiickas 9pbl. [laneo3oiickas 3pa u e€ mnepuoAbl: KeMOpuUIHCKUil,
OPJIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIMA, MEPMCKHUHU.
Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaliHo3oiickass 2pa u® €€ mepuoAbl:  MNaJCOreHOBBIM,  HEOTCHOBBIN,
AQHTPOIIOrCHOBBIM. XAapaKTEpPUCTHKA KIMMAaTa M TIEOJIOTHYECKUX IIPOLIECCOB.
OcCHOBHBIE ATalbl IBOJIOLNUN PACTUTEIBLHOTO U JKUBOTHOTO MHUpa. ApoMop(ho3bl y
pacTeHUl W JKUBOTHBIX. IlosiBieHMEe, pacuBET W BBIMUpPAHUE TPYII >KUBBIX

OpraHnu3sMoB

23

Cucrema OpraHMyeckoro MHpa Kak oOTpaxkeHue HBoitonuu. OCHOBHbBIE

CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB

24

OBoNIoIMs 4yenoBeKa. AHTPONOJOrUs Kak Hayka. Pa3BuTue mpeicTaBieHUH O

MPOUCXOKIACHUN YCIIOBCKaA. MCTOIII:I HU3YYCHUS aHTPOIIOICHC3a. CXOI[CTBa u




pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JBrxymue cuitsl (pakropsl) aHTporiorenesa. HaciencTBeHHasi N3MEHUMBOCTD U
ecTeCTBeHHbII 0TOOp. OOIIecTBeHHbIH 00pa3 JKW3HU, WM3TOTOBJICHUE OPYIHUHA

TPY/a, MBILIJICHUE, peYb

2.5

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTpaJoNUTeKH, Yenosek
ymensiid, YenoBexk npsamoxomauui, YenoBek Heanxaepranbckuii, UYenmoBek
pasyMHblii. Haxonku MCKoIlaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JACTh

pacrpocTpaHeHHs, 00bEM rOJIOBHOTO MO3T'a, 00pa3 KU3HH, OPYIUS

2.6

YenoBeueckue pacsl. OCHOBHbIE OOJBIINE PACBL: €BPOIEOUAHAs (€Bpa3uiickas),
HErpo-aBCTPaJIONIHAS (3xBaTOpHANIbHASA), MOHTIOJIOUHAS (a3marcko-
amMepHuKaHcKasi). YepThl NpUCIIOCOOIEHHOCTH MpEeACTaBUTENCH YeI0BEeUYEeCKUX pac

K YCJIOBUSIM CYHICCTBOBAHUA. EnuncTBO yemoBeueckux pac. KpI/ITI/IKa pacusma

Opranu3sMsbl U OKpYy:Karollas cpeaa

3.1

DKosorus Kak Hayka. 3a/laud M pas3zesibl 3KOJOIMHU. MeToJbl 3KOJIOrMYECKHX
UCCIIEIOBaHUM. DKOJIOTM4ecKoe MUPOBO33peHue. Cpeabl 0OUTaHUsS OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, [IOUBCHHAs, BHYTPHOPIraHU3MCHHAA

32

Okonornyeckne  (akropel.  Knaccubukamuss — skojorumyeckux  (pakTopos:
abnoTuueckrue, OWMOTHMYECKHME M aHTPOMNOTeHHbIe. JleHiCTBHE HKOIOrHMYECKHUX

(akTOpPOB Ha OPraHU3MBI

33

AbGunotnyeckue (QakTophl: CBET, TEMIEpaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[Ipucniocobnenuss  OpraHM3MOB K  JIEHCTBHIO  aOMOTHYECKMX  (aKTOPOB.

buonorunyeckue PUTMBL

34

buotnueckue Qaxtopbl. Buabl OMoTHYECKMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XHUIIHWYECTBO, MAapa3sUTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIEOHMYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEWUTpaiau3M. 3HadeHHe  OUOTHYECKHX

BBaHMOHeﬁCTBHfI JJI1 CyIIECTBOBAaHUA OPTraHU3MOB B ITPUPOJTHBIX COO6IIIeCTBaX

35

OKOJIOTUYECKHE XapaKTCPUCTUKHU IIOMyJIAOWHN. OcHoBHEIE IIOKa3aTein
nomyJjdanuu: 4YUCICHHOCTb, IINIOTHOCTH, POXKAACMOCTb, CMCPTHOCTL, IIPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTHU IMOMYJIALIUA U eé peryisaaunusa

COO6H.ICCTB& 1 3KOJOTHMYCCKUC CUCTCMBI

4.1

CooOmiectBO  opraHusmMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHantel. CBs3um B

ouoleHo3€e

4.2

Okonorndyeckne  cuctembl  (3kocuctembl). [lonstne 00 9KocucreMe W




6HOF€OHCHO3€. q)yHKLII/IOHa.HBHBIG KOMITOHCHTBI 3KOCHUCTCMBI: MPOAYLICHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBOpOT BELIECTB U MOTOK SHEPTHU B IKOCHUCTEME.
Tpoduueckne (nuIIEeBble) YPOBHH 5SKOCHUCTEMBI. IluieBble IemM H CETH.
OcHOBHBIE TIOKa3aTeIH HKOCHUCTEMBI: OMOMacca, MPOAYKIHSA. DKOJIOTHYECKHE
OUPaMUbL. TPONYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBA 3KOCHCTEM:

YCTOMYUBOCTD, CAMOPETYJISIIUS, pa3BuTue. CyKieccus

4.3

[Ipupoanbie 3K0CUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMA XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpOTIOTeHHBIE 9KOCHUCTEMBI. ATpPOIKOCHCTEMBI. YpOosKoCHCTEMBL.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak (dakrtop ycroilumBoctH dkocucteM. CoxpaHeHue

OHMOJI0rMYecKOro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owmochepe. I['panHuinel, coctaB W CTPyKTypa
o6uoctepsl. XKuBoe BemectBo u ero gynkuuu. OcobeHHOCTH OuOChepbl Kak
rJ100anpHOM AKOCHCTEMBI. JlMHAMMUYECKOe paBHOBECHME W OOpaTHas CBS3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOI€OXMMHUYECKHE ILIHMKIBI DIIEMEHTOB

(yrmepopa, azota). 30HaTBHOCTh Onocdhepbl. OCHOBHBIC OMOMBI CYIIH

4.5

UYenoseuecTtBo B O6mocdepe 3emin. AHTPONOTEHHBIE U3MEHEHHST B Onocdepe.
['mobanbpHbIE YKOIOTUYECKHE TTPOOIEMBI.
OcHOBa  palMOHAJIBHOTO  YOPAaBICHHUS MPUPOJHBIMU  pecypcaMH U HUX

ucrnosib3oBanue. JloctrkeHuss OMOIOrUU U OXpaHa MPUPOJIbI
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