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HHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUISL OIPEIECIICHUS
MOJIX0A0B K (hopMUpOBaHHIO conepKaHus y4deOHOro mpeamera «bHONOTHS» COCTABUIIM:
koHnenryaiabHbie MmojokeHus ®PI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJICH, CONep KaHus,
pe3ynbTaToB o0ydeHUs U TpeOOBaHMI K YPOBHIO MOITOTOBKH BBINYCKHHUKOB, MOJOXEHUS 00
O0IIMX LEeIIX M MPUHIHIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpasoBanus B Poccuiickoii denepanun, a TakkKe MOJIOKESHUS O Cenu(uKe OHOIOTHH,
e 3HAUYCHHWU B TO3HAHMM KUBOM MPUPOABI M 0OECIEYEHHH CYIECTBOBAHUS 4YEJIOBEUYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OINpPEAETICHbl OCHOBHBIE (DYHKLIMU MPOTrpamMMBbl
10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEACTaBICHUE O IEeNX, 00 00mIel cTpareruu 00y4YeHus,
BOCIUTAHMSI W Pa3BUTUsA OOy4aromMxcs cpeAcTBaMu ydeOHoro mnpeamera «buonmorusy,
ompezenseT o0sA3aTeNbHOE MPEAMETHOE COJIEpKaHUe, €ro CTPYKTYpPY, paclpeaeicHue Io
paszenaM U TeMaM, PEKOMEH]IyEMYIO IOCJIEI0BAaTeIbHOCTh M3yYeHUsl yueOHOro marepuaia ¢
Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPSIMETHBIX CBS3€H, JIOTHKH 00pa30BaTelLHOTO IpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaIOIXCS.

B mnporpamme mo OHONOTMU TakKe YYHTHIBAIOTCA TpPeOOBAaHUA K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM H MPEIAMETHBIM pe3ylibTaTaM OoO0ydeHUss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIBHOCTH/YU€OHBIX NEHCTBUN 00yJaOIMXCs 1O
OCBOEGHHUIO COJIep:KaHUsl OMOJIOTHYEeCKOro 00pa3oBaHMUsl.

B nporpamme nmo 6uonoruu (10—11 kiaccel, 06a30BbIil ypOBEHB) peanu30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B H3y4YeHHM Ouonoruu, Onarogaps d4emMy B HEH NpPOCMAaTPUBAETCS
HANpaBJICHHOCTh Ha Pa3BUTHE 3HAHWI, CBA3aHHBIX ¢ (HOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OPHUEHTAlMil  JTUYHOCTH, HKOJIOTMYECKOTO  MBIIIJICHHUS,
MPEJICTAaBICHU O 370POBOM 00pa3e JKHM3HH U OEpeXHBIM OTHOIIEHHEM K OKpYy)Karomen
npupoaHoit cpezae. Iloaromy Hapsany ¢ u3ydeHueM OOIIEOMOJIOTUYECKUX TEOpUM, a TakKkKe
3HAHWW O CTPOSHUH KMBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MIPOTEKAIOIINX B HUX
MPOLIECCOB B MpOrpaMMe IO OHWOJOTHHM YIEIeHO BHUMAHUE HCIOIb30BAHUIO MOJYUYEHHBIX
3HAHUN B IOBCETHEBHOM XKU3HU JJIS pElIeHUsI PUKIAIHBIX 33724, B TOM YHUCIE: MPOPUITAKTHKI
HACJIEICTBEHHBIX  3a00JIeBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOrO0  KOHCYJIbTHUPOBAHMS,
000CHOBaHHUS IKOJIOTUYECKH 11€JI€CO00pPAa3HOT0 MOBEACHHUS B OKpYXalolIel MpUpOAHON cpene,
aHallM3a BIMSHUS XO3AHCTBEHHOW NEATEIHHOCTH YeNOBEKa Ha COCTOSHHUE TMPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHUS K MPUKIATHOW HAMPABICHHOCTH y4eOHOTO
npenMera «brosnorus» MpoAUKTOBAHO HEOOXOAUMOCTBIO OOECIeUeHUs! YCIOBUN JJIsi pelIeHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBLHOTO OMOJIOrHYEcKOro o0pa3oBaHus, KOTOpas MPEANoiIaracT
(dbopMupoBaHHE Yy OOYYarOIMXCsS CIIOCOOHOCTH aNanTHUPOBAaThCA K W3MEHEHUSM JIUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMsI 3aHHMMaeT BaxHoe Mecto. OHa
oOecnieurBaeT (QoOpMHUpOBaHHE y OOydYalOIIUXCS MPEICTABICHUM O HAay4dHOM KapTHHE MHpa,
pacmpsieT ¥ 0000IIaeT 3HAHKSI O KHUBOU MPHUPOJE, €€ OTININTENFHBIX TIPU3HAKAX — YPOBHEBOU
OpraHM3alliii U OHBOJIOIHH, CO3MAaET YCIOBHS [UIS: TO3HAHUS 3aKOHOB >KMBOW TPHUPOJIBI,
¢dbopmupoBanus (HYHKIIMOHATBHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30MacHOro oodpasa
KHU3HU, SKOJIOTUYECKOTO MBIIIJICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJIE U YETIOBEKY.

BOJIBH_IOG 3HAUYCHUC GI/IOHOFI/IH UMECT TaKXE JIA peH_ICHI/IH BOCIIMTATCIIBHBIX H
Pa3BUBAIOIIMX 3371a4 cpeHero oliero o0pa3oBaHus, colMaau3auu ooyJatomuxcs. M3ydenne
Onoorun obecrieynBaeT YCIIOBHS JUIS (dhopMuUpOBaHHS WHTEJUICKTYJTbHBIX,
KOMMyHI/IKaI_II/IOHHBIX nu I/IH(l)OpMaI_II/IOHHBIX HaBBIKOB, BCTGTHHGCKOﬁ KYHBTypBI, CHOCO6CTByeT
MHTETpaluy OMOJIOTUYECKUX 3HAHUN C MPEACTABICHUSMH M3 JAPYIMX y4eOHBIX MpPEJAMETOB, B



YaCTHOCTH, PU3UKU, XUMHUH U Teorpaduu. HazBanHble MOJI0KEHUS O MpeJHA3HAYEHUN Yy4eOHOTro
npenMera «buonorus» CoCcTaBUIM OCHOBY [UIsl OMNpENeleHHs] IOAXOJ0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €T0 COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanust yaeOHOro ipeameta «bronorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUHI KYJIBTYpPOCOOOPA3HOrO MOAXO0/a, B COOTBETCTBUM C KOTOPHIM OOY4YarOIIUEcs TOJKHBI
OCBOUTH 3HAHWS W YMEHHS, 3HaYUMbIC ISl (DOPMHUPOBAHUS OOIIEH KYIbTYPHI, ONPEICIISIONINE
aJICKBATHOE TIOBEJCHUE 4YEIIOBEKa B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHU3HU U MPaKTU4YeCKoU nesTenbHocTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUU
3aHMMAIOT DBJIEMEHTBl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOW il  (OPMHUPOBAHUS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTUHE MHUpa U ILEHHOCTHBIX
OpPHUEHTAIHX JTMYHOCTH, CIIOCOOCTBYIOMIMX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepuaga B TporpamMmme Mo OHOJIOTHUH
OCYIIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTAX
JKMBOW MpUPOABL, O €€ YPOBHEBOM OpraHu3alMd W 3BOJIOUMHU. B cOOTBETCTBMHM C 3THUM B
CTPYKTYype yueOHoro mpenmMera «buosiorus» BbIJACIEHBI CISAYIONIUE COJIepKATeIIbHbIC JIMHUU:
«buonorus kak Hayka. MeTo sl HAYYHOTO TOo3HaHMs», «KileTka kak OMOJoruvecKasi CHCTeMay,
«Opranusm kak 6uosnoruueckas cucremay, «Crucrema 1 MHOrooOpa3ue OpraHMyecKoro MHUpay,
«OBOJIOLHUA KUBOH MPUPOJIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH».

Ilenp wm3ydyenus yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHUE
OOy4arolMMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3allid KHUBBIX CHCTEM
pPa3HOTO paHra U MPUOOPETCHHE YMEHUN MCIIOIB30BATh ATH 3HAHUS JIJISl TPAMOTHBIX JICHCTBHIA B
OTHOIICHUH 00BEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HCHHBIX TTPOOIICM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
o0ecreunBaeTcs penieHrueM CIeayOIMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMHCS CHUCTEMbl 3HAHUU O OMOJIOTMYECKHX TEOPHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3axX, MpaBWIaX, CIY>KalIMX OCHOBOHM UIsi (OPMHUpPOBAHUS
MPEACTABICHUI O €CTEeCTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJIax HAYYHOro IO3HaHMS,
CTPOSCHHUM, MHOTO00pa3Mu M OCOOCHHOCTSIX >XUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIluH,
BBIJIAIOIIUXCSL OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHMIX B OUOJIOTHH;

dbopMupoBaHue Yy OOYYarOMIMXCs TMMO3HABATEIbHBIX, WHTEIJIEKTYadbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpollecce aHAIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISI/IOB,
W]l ¥ TI0JIXO0/I0B K M3YUECHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHSI OPTaHU3alIlNN;

CTaHOBJIEHHE Yy oOydJarommxcs oOmed KyJIbTypbl, (QYHKIHOHAIbLHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATh U OLIEHUBATH SIBICHUS OKPYXKAIOLIETO MUpa KUBOM MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMbBITA, TOTYYCHHBIX IPU U3y4YeHUN OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKa, PAa3BUTUH COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJOTHI U arpoOUOTEXHOIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KHBOW MPHPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOIEHUS dTHYECKUX HOPM TPH TTPOBEICHUN
OMOJIOTUYECKHUX UCCIIEAOBAHUI;



OCO3HAHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUHU JAJS TOBBIMICHHUS YPOBHS 3KOJOTHYECKON
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHWNA W YMEHHMH B TOBCEAHEBHOM JKM3HM JJIsI OLICHKU
MOCIICACTBUI CBOEH JEATEeIbHOCTH IO OTHOIICHHIO K OKpY’Karolleil cpeae, cOOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHKE U COOITIOICHNE Mep TTPODUITAKTUKH 3a00JIeBaHUH.

B cucreme cpennero obmero obpasoBanust «buonorusy», uzydaemas Ha 6a30BOM YpOBHE,
SBJIAETCS OOSI3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJAILIMM B COCTaB IPEAMETHOH o001acTu
«EcTecTBeHHO-HAyUYHBIE TIPEAMETHD.

Jns m3yyenus 6uonoruu Ha 6a30BOM ypOBHE CpeaHero oOmiero o0pa3oBaHUsI OTBOJIUTCS
68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 4ac B Hezenio).

COJAEP)KAHUE OBYYEHUA 10 KJIACC

Tema 1. Buosorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTHU C OOILECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKOH M TpaBoM. Ponbs Ouonorum B
(dbopMUpOBaHUM COBPEMEHHOI Hay4YHOI KapTUHBI Mupa. CucTemMa GMOJOTHYECKUX HAYK.

MeTop1 TO3HAHUS KUBOU MPHUPOALI (HAOIIOIEHUE, SKCIIEPUMEHT, ONKMCaHUE, U3MEpPEHUE,
Kiaccu(uKanus, MOCITMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX ).

JdemoHncTpanmm:

[Toptpetsi: Y. lapBun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U IPAKTHYECKHE PA0OTHI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPH HU3YYECHUU
OMOJIOTUYECKIX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHHs Ouosioruu. OTIudue >KUBBIX
CUCTEM OT HEOPTraHU4ECKON PUPOJIBI.

CpoiictBa OumocucteM M HX pa3HooOpa3ue. YPpOBHM OpraHu3aliu OHOCUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIN,  MOMYJISLMOHHO-BHIOBOM,
9KOCUCTEMHBIHN (OMOreoeHOTHYECKH ), OMOochepHbI.

JdemMoHcTpaumu:

Tabmuiel U cxembl: «OCHOBHBIE TPU3HAKU >KU3HM», «YPOBHU OpraHU3ALMU KUBOU
TIPUPOIBI».

O6opynosanue: Moaens Moiekynsl JTHK.

Tema 3. XUMHYECKHI COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKM.  XHUMHYECKHE  DJIEMEHTBL:  MaKpOd3JEMEHTHI,
MHUKpOd3JIeMEHTHI. Bosia 1 MUHepabHbIE BEIIECTBA.

OYHKIMK BOJABI M MHUHEPAJIBHBIX BellecTB B KkieTke. [lojgaepxkaHue OCMOTHYECKOTO
Oamanca.

Bbenxu. CoctaB u crpoenue 6e1K0oB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnMeble
U 3aMEHUMBIE AMHUHOKHCIIOTB. AMHWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPhl OEIKOBOM
MOJICKYJIBI (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAsI W YETBEPTHUYHAS CTPYKTypa). XHUMHUYECKHUE
cBoiicTBa OenkoB. buonorndeckune QyHKIIMN OETKOB.

®epMeHTHl — Ouonornueckue karamuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IIEHT,
cyocrtpatHas crenuduuHoctb.  Kodepmentsl. Buramumnabl.  Otauuwmst  GepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pub03a U 1e30KCupr003a), Aucaxapu bl (caxaposa,
JAKTO3a) W TMOJHMcaxapuibpl (KpaxMmay, TJIUKOTeH, IeUToN03a). buomorndeckue ¢yHKIuH
YTJIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, dochomunuasl, crepounbl. [mapoduabHO-THAPOPOOHBIE



cBoiictBa. buonornueckue Qpynkiuu nunuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB M JIMIHIOB KaK
HMCTOYHUKOB SHEPTUH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykieotunbl — MOHOMEpHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne m ¢ynknum PHK. Buget PHK. AT®: ctpoenue u
GdhyHKIUN.

[Mutonoruss — Hayka o kierke. KierouHnas Teopus — mpumep B3auMOJCHCTBUSL UICH U
(hakTOB B HAYYHOM MMO3HAHUU. MeTO1bl U3y4EHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OO1ue nmpu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucTeMa CHHTe3a OeJKa.

Tunbel KIETOK: DJyKapuoTHyeckas U Tmpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUecKon KieTku. Kietounas crenka 6akrepuii. CTpoeHHE dSyKapUOTHYECKON KIIETKH.
OcCHOBHBIE OTJINYNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAS CTEHKA, TIIMKOKAIHMKC, MX (YHKIUH.
[Inazmatuueckass memOpana, e€ cBoiictBa W ¢yHkiuu. Lluromnasma u e€ OpraHOWIBI.
OnnomemOpanubie opranous! kinetku: JIIC, annapar ["onbaxu, nu3ocomsl. [lomyaBTOHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHApPUH, IMiuacTuibl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunel nnactua. HememOpaHnHble opraHOW/Ibl KJIIETKU: pUOOCOMBI, KIETOUHBIN LIEHTP, LIEHTPUOJIH,
peCcHUYKH, KIyTUKH. DyHKIIMU OpraHou10B KIIETKH. Britouenus.

SAnpo — perynaropHsblil neHTp KiaeTku. CTpoeHue siipa: saaepHas o00Jiouka, Kaproria3ma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBIL.

TpaHcropT BelIecTB B KIIETKE.

JdemoHcTpanmm:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIann, M. IIneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «Pacnpenenenye XMMHYECKHMX 3JIEMEHTOB B HEXHBOM  MIPUPOIE»,
«Pacnpenenenrne XMMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIEN.

Tabmuel u cxembl: «[lepuonnyeckas TabmuIla XUMHYECKHX SJEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJb», «bruocunTtes 6enka», «CTpoeHne MoJeKynbl 6enka», «CtpoeHue hepmeHTay,
«Hyxneunossle kuciotel. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKkapuoTHYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KIeTKN», «CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUUECKON KIETKN», «CTpOCHHE sApa KIETKNY, «Y TIEBOABIY, «JIumuabn.

OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJOBaHWE I MPOBEACHHS HAOIIOJICHUH,
W3MEPEHHH, IKCIIEPUMEHTOB, MUKPOIPENapaThl PaCTUTEIBHBIX, KUBOTHBIX W OaKTepHAIbHBIX
KIIETOK.

JlaGopaTopHble U IPaKTUYeCKUE PA0OTHI:

JlaGopaTopuast pabora Ne 1. «/3ydeHme KaTaaTUTHYECKON aKTUBHOCTH (EepMEHTOB (Ha
MIpUMEPE aMUIIa3bl UK KaTala3bl)y.

JlaboparopHass pabota Ne 2. «/3yueHue CTpOEHHS KIETOK pACTEHUH, >KUBOTHBIX U
OaxkTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KusHe1eATEIbHOCTH KIETKH.

O6men BemecTB, WM MeTabonmu3M. AccuMWIsALUsA  (IUTaCTUYECKUH oOMeH) |
JTUCCUMIIIALIUS (SHEPreTUYeCKHii 0OMEeH) — JIBe CTOPOHBI €MHOTO Ipoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHsI BELIECTB U SHEPTUH B TOHUMAHUH METa0O0IU3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Ponbs dhepmeHTOB B 0OMEHe
BELIECTB U NIPEBPALLEHUY SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (aszbl (oTtocuHTe3a. Peakuum ¢doTocuHTE3A.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. BnusiHue ycnoBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OaKTepuu. 3HAUCHHE XEMOCHHTE3a ISl KU3HU Ha
3emiie.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHue  BEIIECTB,  BBIICICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxxenue u
ero Buabl. KucinoponHoe oOkuciaeHME, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopummpoBanre. DPPEKTUBHOCT IHEPTETHIESCKOTO OOMEHa.

Peaknun marpuuHoro cuHTre3a. I'enermueckas wuH(opmanus u JIHK. Peanmzanus
TreHEeTHYEeCKON MHMOpMaIMu B KJIETKe. | eHETMYEeCKUH KOJI M ero CBOMCTBA. TpaHCKpHUIIIUS —
matpuunblii cuaTe3 PHK. Tpancnauus — GuocunTe3 Oenka. Dtansl TpaHcusiuuu. Koauposanue
aMHHOKHUCIIOT. Ponb pubocom B OuocuHTE3e Oernka.

Heknerounsie QopMbl ku3HM — BHUpPYCHL. Mcrtopus otkpeitus BupycoB (/. M.
NBanoBckuii). OcCOOEHHOCTH CTPOCHHUS M )KU3HEHHOTO 1MKIIa BUpYcoB. baktepuodaru. bonesnu
paCTEeHHMIA, )KUBOTHBIX U YEJIOBEKA, BBI3BIBACMEBIC BHpycaMH. Bupyc nMMyHomeumMTa yenoBeka

(BUY) — Boszoymurenr CIIMJla. OOpartHass TpaHCKpUIIMsA, peBEepTa3a W HHTErpasa.
[Ipodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00ICBaHHIA.
JdemoHcTpanmm:

IToptpetsi: H. K. Konbnos, JI. 1. UBanosckuii, K. A. Tumupsses.

Tabmuubet u  cxembl: «Tunmbl  muTanus», «Metabomuzmy»,  «MUTOXOHIPUSY,
«QHepreTuueckuil oOMen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JIHK», «Ctpoenue u
¢dbyHkmonnupoBanne  reHa», «CuHTe3  Oenka», «leHermueckwii  Kom»,  «Bupyce»,
«baktepnodarn», «Crtpoenue u ku3HeHHbld 1wmkia Bupyca CIIM/la, OGaxtepuodaray,
«Penmukanus JTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunmmsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mosielb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHNe 1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHNU3MOB.

KneTouHslii 1UKI, WM JKU3HEHHBIM LUK kietku. WHTepdaza u muto3. Ilpomecchr,
nporekarmue B uHTepdaze. Pemnmukanusa — peaxius marpuunoro cunresa JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIA Ha0Op — KapuoTuil. JIUTUIOWIHBIN M TarIOUIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTonorndyeckue OCHOBBI Pa3MHOXKEHUSI U UHAUBUIYATLHOTO PAa3BUTHS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cramum murtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTagusIX MUTO3a. BHOJIOrHUecKuii CMBIC MUTO3A.

[TporpamMmmupyemasi TuOeIb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoOB: Oecronoe | MosoBoe. Buasl  6ecnosoro
Pa3MHOXKEHHUS: JIeJIeHHe HaJBO€, MOYKOBAaHHE OJHO- MU MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pPa3MHOKEHME. VICKyCCTBEHHOE KJIOHMPOBAHHWE OPraHU3MOB, €r0 3HAYECHHE MJIA
CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHHUE, €0 OTIMYHUS OT OECIIONOro.

Meiio3. Craguu meiosza. Ilponeccsl, npoucxomsamue Ha craauax Mmeinosa. IloBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbICH U 3HAYEHUE ME03a.

["amerorenes — mpouecc 00pa3oBaHMsI MOJOBBIX KJIETOK y KUBOTHBIX. [10J0BBIE JKETe3bl:
CEMEHHHMKHU W sSM4HUKH. OOpa3oBaHUE W PAa3BUTHE TOJOBBIX KJIETOK — raMeT (CrepMaTo3ouf,
AileKIeTka) — crepMaToreHe3 U  oBoreHe3. (OCOOEHHOCTHM CTPOEHUS SIMIEKIETOK U
criepMaro3onaoB. OmnogorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOreHE3).
Oranbkl AMOPUOHATBFHOTO PA3BUTHUSL Y TMO3BOHOYHBIX JKHBOTHBIX: JAPOOJICHHE, TacTPYIISIIHS,



opranorenes. IlocTamMOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BrusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOpPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3zeutue pacrenuii. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTaIUU
pa3BUTHUSL.

JdeMoHcTpauMu:

Tabmuipe! u cxeMbl: «@OpMBI pa3MHOXKEHHUSI OPTaHU3MOBY, «J/{BOHHOE OIIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHuil», «BereraruBHOe pa3sMHOXKEHHME pacTeHU», «/leneHue kieTku
OakTepuii», «CTpOCHHE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI», «KIIETOUHBINA UK,
«Perummkanua JHK», «Mutosy», «Meiios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOITUTAIOIINX U YesIoBeKay, «OCHOBHBIE CTAJIUU OHTOTCHE3a».

O6opynoBaHue: MHKPOCKON, MHKpompenapaTsl «CrepMaTo30HIbl MIECKOMHUTAIOLIETO,
«Slinexknerka MieKonuTaromero», «KapuoknHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHas
MoJienb-anmKanys «/lenenue kierkny, moaens JJHK, moxens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYECKHUE PA0OTHI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpEapaTax».

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIMpenaparax.

Tema 6. HacJjieACTBEHHOCTh M H3MEHYHBOCTH OPraHNU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3BUTHS TEHETUKH. Poiib LUTOJNIOrMU U
SMOpHUOJIOTUH B CTAHOBJIEHUM T'eHEeTUKU. Bkias poccuiickux u 3apyOeHbIX YUEHBIX B pa3BUTHE
TreHeTUKH. MeToapl TEeHEeTUKH (TUOPHUIONOTUYECKUHM, NHUTOTEHETUYEeCKU, MOJIEKYIIpHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATHUS. [ eHeThYeckass CHMBOJIMKA, UCTIONb3yeMasl B
CXEMax CKpEeIIMBaHHII.

3aKOHOMEPHOCTU  HACIEOBaHUsl  IPU3HAKOB, ycTaHoBieHHble [.  Mengenem.
MonoruOpuaHoe CKpenBanue. 3aKoH euHo00pa3us THOPUIOB mepBoro nokosienus. [Ipasuio
JOMUHUPOBaHMS. 3aKOH paclleIUIeHUsl TMpHU3HAaKoB. l'mmore3a uuctorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemmBaHWe. 3aKOH HE3aBHCHMOTO  HACIEJAOBAHUS  TMPHU3HAKOB.
[{uToreHeTnyecknue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPELUIMBAHUS JIsl ONIpEAeNICHUsI TeHOTHUIIa OCOOH.

CuenneHHoe HaciefoBaHue mpu3HakoB. Pabora T. Moprana mno cHEIUIEHHOMY
HacJIeJ0OBaHMIO TeHOB. Hapyienue cuenieHus reHoB B pe3ynnbTaTe KpOCCUHIOBEpA.

XpOMOCOMHasl TEOPHSI HACIEICTBEHHOCTHU. | 'eHeTHuecKue KapThl.

['eneruka mona. XpoMOCOMHOE OIpezeNieHHe MoJjia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
l'omorameTHbie M rereporameTrHble Oopranu3Mbl. HacienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
TIOJIOM.

N3meHunBoCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacieCcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYUBOCTU. XapaKTEpUCTUKA MOAU(PHUKAIIMOHHON H3MEHYHUBOCTH.
Bapuaunonssiii psa v BapuanoHHast kpupas. Hopma peakuuun npusHaka. KonnuecTBeHHble U
KaueCTBEHHBIC IPU3HAKU U MX HOopMa peaknuu. CBoHCTBa MOANPUKAIIMOHHON U3MEHYHBOCTH.

HacnenctBenHas, i reHOTHNHYECKas, U3MEHUMBOCTh. KOMOMHATHBHAST N3MEHYUBOCTb.
Meiio3 W TMOJOBOM TMpollecC — OCHOBA KOMOWHATHBHOM W3MEHYMBOCTH. MyTaroHHAs
M3MEHUYMBOCTh. Kiaccudukaius MyTaluii: reHHble, XPOMOCOMHBIE, TeHOMHBIe. YacTtoTa U



MPUYMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOU
n3MenunBocty H. U. BaBuiiosa.

Buesinepnast HacneICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METO/Abl TE€HETHUKH YEJIOBEKA:
TCHEAJIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETHUYECKUN, OWOXUMUYECKUH, MOJICKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIpEeAENICHUE T€HOTHUIMA: IIOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIUPOBaHuEe, B ToM uucie ¢ nomouipio [1I[P-ananuza. HacnenctBennrsie 3aborneBaHus
YejoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM IPenpacoyioKEHHOCTHIO,
XpoMocomHbIe OosiesHu. ComaTthueckue ¥ TeHepaTUBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMIBI 310pOBOrO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKHA U JICYCHHUS] TeHETHYECKUX
Oone3Heil. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBaHHME. 3HAYCHHE MEIUIIMHCKOM T'€HETUKH B
MPEAOTBPAIIEHUH U JICUCHUH T€HETUYECKUX 3a00JICBaHUI YeTIOBEKa.

JdemoHcTpanmm:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmunel U cxembl: «MOHOTHOPHUIHOE CKPELIMBAHUE U €r0 IIUTOICHETUYECKAsk OCHOBAY,
«3aKOH paclIeIUICHUsT HM €ro IIMTOICHETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeT,
«lurnbpunnoe ckpemmBanuey», «lluTonornueckue OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3aumoaeiicTBue ajieIbHbIX T'€HOBY, «['eHeTnueckne KapTbl pacTEHUM, KUBOTHBIX
U 4YesioBekay, «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIUIEHHOIO C IOJIOM»,
«KapruoTumbsl 4YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHunBOCTHY», «MonudukarmonHas
M3MEHYMBOCTHY, «HacnenoBanue pesyc-akropa», «l'eHetuka rpymm KpoBu», «MyTarimoHHas
U3MEHUYUBOCTbY.

O6opynoBanue: Moaenu-anmiukanuu «MoHoruOpuaHOe ckpemnmBanue», «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemmuBaHuey», «llepexkpécT XpoMOCOM», MHUKPOCKOI H
MuKpomnpenapat «Jpo3oduna» (HopMma, MmyTanuu (HOpMbI KPbUTHEB H OKPACKU Tena), repOapuii
«I"opox MOCeBHOMN.

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

JlaGopaTtopHnast pabota Ne 5. «3y4yeHue pe3yabTaToB MOHOTHOPUIHOTO M IUTHOPUIHOTO
CKpelIuBaHusl y AP030(HIIbI Ha TOTOBBIX MUKpOIIpETapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHne MoaupuKalnOHHON U3MEHYHBOCTH, IIOCTPOEHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnass paGora Ne 7. «AnHanmu3z wmyrtaummid y JApo30GMiIbl Ha TOTOBBIX
MHUKpOMpenaparax.

[Mpaktrdeckas padota Ne 2. «CocTaBieHre U aHATTU3 POTOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuust KaKk HayKa U mpouecc. 3apoKJICHHE CEIEKINU U ToMecThkanus. Yuenue H. U.
BaBumoBa 0 MHEeHTpax NPOUCXOXKIEHUS M MHOTOOOpa3usl KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHbBIE METOJbI CEIeKIMU. MacCoBbIii U MHIUBUIYaTbHBIA OTOOPHI B CEIEKIIUU
pacTeHmii U KUBOTHBIX. OIIEHKa dKCTepbepa. bIU3KOpOICTBEHHOE CKpEIIMBAHUE — WHOPUIIMHT.
Uucras nuausa. CkpemmBaHWe YHUCTHIX JUHWHA. [erepo3uc, wnu THOpUAHAS —CHIA.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuam3anus U e€ yCHexw.
HckyccTBEeHHBI MyTareHe3 W MOJy4YeHUE MOJUIUIOWIOB. JlOCTHKEHUS CENEKIMU pPACTCHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAass HWHXKEHEepUsl. DTamlbl CO3JIAHUS
pexomOunantHOW JIHK u Ttpancrennbix opranusmoB. Kierounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHUE pacTeHuid. KiioHMpoBaHME BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHEe M J3Thueckue mpobiembl. MO —
TFeHETUYECKU MO (ULIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTparuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®. BaHos.

Tabmumel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3usl KYyJIbTYPHBIX
pactenuit», «Ilopoasl ToMalIHUX KUBOTHBIX», «COpTa KYJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuam3anys», «Paboter akagemmka M. @. HWsanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
T€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKH TUIOAOB W KOPHEIIOAOB JUKUX ()OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035IIICTBEHHBIE PACTCHUSI.

JlaGopaTopHble M IPAKTHYEeCKHUE PA0OTHI:

Oxckypcusi «OCHOBHBIE METOJBI M JOCTHXKEHUS CEJICKIUHM PACTCHUH U KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIHUIO, MJIEMEHHYI0 (epMy, COPTOUCHIBITATENbHBIA yJacTOK, B TEIUIMYHOE
X035IICTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIoNMOHHAS OHOJIOTHS.

[TpennocbuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAS TEOpHUs U €€
MecTO B OMoJoruy. BinsHue 3BOMIOIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa 3Bojdtonuu. [laneoHTosnornyeckue: MOCIEA0BATEIBHOCTh IOSIBICHUS
BHUJIOB B MMAJICOHTOJIOTMUYECKOM JieTonucH, nepexoausie ¢popMbl. bruoreorpaduueckue: cxoacTso
u paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA U paziuuusi 3MOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXMMHYECKHE: CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBHHM3MA.
JIBIDKyIIIe CHMJIBI  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OrPaHUYEHHOCTH pPECypcoB, HeonpeAeNéHHas H3MEHUMBOCTh, OoOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas Teopus 3Botonuu (CTD) 1 e€ OCHOBHBIE MOJIOKEHUSI.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxyume cuibl ((hakTophl) BOJIONUN BUAOB B NpHUpojae. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHasl WM3MEHUYMBOCTh. [lomynsiiioHHbIE BONHBI M Jpeid reHoB. Mzomsauus u
MUTpaLys.

EcrectBenHblii oTOOp — HampaBistomuid ¢akrop sBomonud. DopMbel e€CTECTBEHHOTO
orbopa.

[Tprcnioco0aeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bosmonuu. [Ipumepsl nmpucnocobaeHuit
y Opranu3mMoB. ApoMop(03bl U UANOAJANTALIUH.

Bun u BumooOpazoBanme. Kpurepunm Buma. OCHOBHBIE (OPMBI BHI000pA30BAHUSA:
reorpagpuueckoe, 3K0JI0rHIECKOe.



Maxkpoaosmrorusi. DopMbI SBONIONUH: (QrIeTHYECKasl, TUBEPTreHTHAs,, KOHBEPTeHTHAS,
napaiensHasi. HeoOpaTuMocTh 3BONIOIHH.

[Tpoucxoxnenue OT  HeCHeUaTU3UPOBAaHHbBIX IIPEIKOB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs paaualus.
JleMoOHCTpanum:

[Toptpetsi: K. Jlunnei, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepuios.

Tabmuner u cxembl: «Pa3BuThe oOpraHmueckoro Mupa Ha 3emie», «3apoJIbIin
MMO3BOHOYHBIX KHBOTHBIX», «ApxeonTepukcy, «Dopmbl OOpsOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbii  oTOOp», «MHOroo0Opasue CoOpTOB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIX), «(lomynsuum», «MyTauuoHHas U3MEHYHUBOCTbY, «ApoMOp(O3bD»,
«MUmunoananrtanuny», «OO0mmas aerenepanus», «JIBwkymue cuibsl sBodonnn», «Kapra-cxema
Mapuipyra myremectsusa Y. Jlapsuna», «bopsba 3a cymecrBoBanue», «lIpucrnoco0ieHHOCTb
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTUIECKOE BUI000PA3OBAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH, HA0Op TJIOJ0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KMBOTHBIX», MOJENIb «OCHOBHBIE
HaIpaBJIEHUS SBOIIOLUNY», 00bEMHAs MOIeNb «CTpOeHHEe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KoJuieKnus «DOpMbl COXPAaHHOCTH HCKOIAEMbIX
YKUBOTHBIX M pacTeHUi», Mojaenp anmmuinkanus «llepekpéct XxpoMocom», BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYIIKM», MUKporpenapar «/lpozodumay (HOpMa,
MyTaluu GOpMBI KPbUILEB  OKPACKH Telia).

JlaGopaTopHble M IPaKTHYEeCKHUE PA0OTHI:

JlaGopaTtopHnas pabora Ne 1. «CpaBHeHHE BUIOB 10 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JlaGopatopnast pabora Ne 2. «Omnucanue TMPUCTOCOOJEHHOCTH OpraHu3mMa u e€
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHUE M pa3BUTHE )KM3HM Ha 3eMuie.

JonayuyHble MpeACTaBICHUSI O 3apOKJECHUU KM3HU. HayuHble rMNOTE3bl BOBHUKHOBEHUS
KU3HU Ha 3emJjie: aOuoreHe3 W MaHchepMusi. XUMHYECKas IBONIONUS. AOHOTEHHBIM CHHTE3
OPraHWYECKUX  BEIIECTB W3  HEOPTraHWYECKUX. ODKCHEPUMEHTAIBHOE  IMOATBEPXKIICHUE
XUMHUYECKOH sBomonuu. HauanpHble Tanbl Ouonornyeckoit ssomonun. ['unoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBotoUsE. DOPMUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam u  nepuonaMm. Karapxeil. ApxeWckas H
nporepo3oiickas dpbl. [lameosoiickas spa u e€ mepuonbl: KeMOPHICKUH, OpPIOBUKCKHIA,
CUJIYPUICKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa U €€ NepUObl: TPUACOBBIMN, FOPCKUI, MEIIOBOM.

Kaiino3zolickas 3pa u €€ nepuopl: MajeoreHOBbI, HEOT€HOBbBIM, AaHTPONOT€HOBBII.

XapakTepucTuka KJIMMara U TeoJIOTMYecKuX mpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLHMU
pPacCTUTENBHOTO M >KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUHW W KUBOTHBIX. llosiBeHue,
paciBeT ¥ BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BONMOUUU. OCHOBHBIE CUCTEMATUUECKHE
TPYIIIbI OPraHU3MOB.

OBOJIIOIIMSL  YENOBEKA. AHTPONOJOrus Kak Hayka. Pa3BuThe npencraBleHHH O
MIPOUCXOXKACHUM YelloBeKa. MeToibl n3yueHus: aHTpornorese3a. CxoACcTBa U pa3inyns 4eJ0BEKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKa.



HBwxynme cwibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HM3MEHUYUMBOCTh U
ecTeCTBEHHbII 0TO0p. OOIIecTBEHHBII 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHMA TPy/a, MBIIIJICHUE,
peub.

OcCHOBHBIE CTaJUU M BETBU SBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UEIOBEK yMEIbIil,
Yenosek mnpsamoxonsamui, YenoBexk HeaHuaepranbckui, Yenosek pasymubiid. Haxonku
HCKOIMAEMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUS, 00JIACTh PaCHpPOCTPAHEHHUS, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Uenoseueckre packl. OCHOBHBIE OOJBIIHME pachl: eBporeouHasi (€Bpa3uiickas), HETrpo-
aBcTpajionjHas  (dKBaTOpUaibHas), MOHTOJOMAHAS  (a3WaTCKO-aMEpUKaHCKas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTaBUTENIEH YEIOBEYECKUX pac K YCIOBHUSM CYILIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHue CollHEUHON CUCTEMbI», «Pa3BUTHE OpraHMYEeCcKOro
mupa», «PacturenbHas kieTtka», <«OKuBoTHas kietkay, «lIpokapuoTudeckas KIeTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeJI0BeKa M YeIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOIOTHYECKUX HAXOJOK
MPEIKOB COBPEMEHHOTo uenoBekay, «JlpeBHelmme moan», «peBHue mroan», «llepBbie
COBpEMEHHBIE IO, «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxxaeHue uenoBeka» (OKOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTpPOIla, HeaHJepTaiblla, KPOMAHbOHIA), CJIENKH WM W300pa)K€HUs] KaMEHHbIX OpyIui
MEepPBOOBITHOTO YeOBeKa (KaMHU-YOIIEpHl, pyOuia, ckpebia), reoXpoHoJorndyeckas Taduia,
KoJuIeKIUs «D@OpMBI COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII».

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

[Ipaktuueckas padora Ne 1. «/3yueHue uCKOmaeMbIX OCTATKOB PAaCTEHUMN U KMBOTHBIX B
KOJUIEKIUSX .

OKcKypeus: «IBOJIIOLIUS OPraHMYECKOro MHupa Ha 3emiie» (B eCTEeCTBEHHO-HAay4YHbIN WM
KpaeBeI4ecKuil My3ei).

Tema 3. OpraHu3Mbl U OKPY:KA0IIasi cpeaa.

OKoNorusg Kak Hayka. 3ajauyd M pas3fenbl  dKOJOTMU. MeTonpl  JKOJIOTMYECKHX
UCCIIEIOBaHUM. DKOJIIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMsS  OpPraHU3MOB:  BOJHAas,  Ha3eMHO-BO3AYIIHAaf, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonoruyeckue ¢akropsl. Kiaccuduxanus skongoruueckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JleHCTBIE SIKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abuotnyeckue  (aKTOpbl:  CBET,  TeMIlepaTypa,  BIAXKHOCTb.  DOTONEPHOAM3M.
[IpucnocoOneHust OpraHu3MOB K IeHCTBUIO0 aOMOTHYECKHX (PaKTOpOB. buonornyeckue puTMel.

buotnueckne  Qaxkrtoppl. Buasl  OMOTHUECKMX  B3aMMOJAEHCTBHI:  KOHKYpPEHIUS,
XHUIIHAYECTBO, CUMOMO3 U ero Gopmsl. [lapazutusMm, koomnepanus, MyTyajln3M, KOMMEHCAIU3M
(KBapTHpPaHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpalu3M. 3HadeHHe OHOTHYECKHX
B3aMMOJICHCTBUIA JJIsl CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKH monyasiuuu. OCHOBHBIE I0KA3aTeNd MOMYJISIUM:
YHCJIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, HpPHUPOCT, Murpanus. [uHamuka
YHCJIEHHOCTHU MOMYJISIIUY U €€ PeryJsius.

JdemMoHCcTpaUMu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynbe, O. I'ekkens.

Tabmumpl u cxeMbl: kapTa «l[Ipupoanbie 308 3eminy, «Cpenbl OOUTaHUS OPTaHU3MOBY,
«®Doronepuoausmy, «llomymsamuny, «3aKOHOMEPHOCTH POCTa YHMCICHHOCTH —MOMYJSALUN
uHpy30pun-TYenbkn», «lIuieBsie menmy.



JlabopaTopHble n NpakTHYecKHe padoThI:

JlaGopaTtopHnas padora Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOUTaHUSAY.

JlaboparopHnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTUE UEPEHKOB KOJIEYCA».

[TpakTrueckas padota Ne 2. «IToacy€T NIOTHOCTH NOMYIISIIMM Pa3HbIX BUIOB PACTCHUI.

Tema 4. CoobuiecTBa 1 3K0JOrHYeCKUE CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHO3a:  BMJOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (nuuieBas). Bunpi-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkonorudeckue cuctembl (dKocucteMbl). [loHsiTHE 00 SKOCHCTEME M OHOTEOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLIEHTbl, KOHCYMEHTBI, PpEAYLCHTBHI.
KpyroBopor BemecTB M IOTOK 3HEpruu B 3Kocucreme. Tpoduueckue (muieBble) ypOBHU
skocuctembl. [lumieBbie nenu u cetn. OCHOBHBIE TIOKa3aTeldM »SKOCHCTEMBI: Onomacca,
OPOAYKIUS. DKOJIOTMYECKHE NHpPaMHUAbI: MPOAYKIMH, YHUCICHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CaMOperyisnus, pazsutue. Cykueccus.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M pEK. ODKOCHUCTEMa XBONHOIO HIIU
LIMPOKOJINCTBEHHOTO Jieca.

AHTpONOreHHbIe 3KOCUCTEMBI. ATpo3KocHcTeMBbl. Y pOoskocucTeMbl. buonornueckoe u
XO03sICTBEHHOE 3HaUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnanackoro o 6mocepe. I'panuiibl, coctaB u cTpyktypa Ouocdepsl.
XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OuOchepbl Kak INI0OATBHON IKOCHCTEMBI.
Jlunamuyeckoe paBHOBECHE U oOpaTHas CBA3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHMUYECKHE LUKIBI 3JIEMEHTOB (yrjiepoja, azoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIH.

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

CocymiecTBoBaHM€e NPUPOB] U yeraoBeuecTBa. CoxpaHeHue 61MopazHO00pa3Hsi Kak OCHOBA
ycroitunBocti O6nochepsl. OcHOBa paMOHAIBFHOTO YIPABIEHHS TPUPOTHBIMHI pECypcaMi U UX
ucnoib3oBanue. JlocTikeHust OMOJIOTMH U OXpaHa MPUPO/IBL.

JleMoHCTpanum:

[Toprpetsr: A. Jlx. Tencnu, B. H. Cykaué€s, B. U. Bepnanckwuii.

Tabmuuel u cxemsl: «llumesble nenn», «buoreHo3: coctaB U cTpykTypa», «lIpupoansie
coobmiectBa», «llemm mnuranus», «OKonorndyeckas nupamuaa», «buochepa u uenoBeky,
«JKoCcUCTEMA MIMPOKOJHMCTBEHHOTO Jieca», «IDKOCHCTEeMa XBOWHOro Jjeca», «buoneHos
BOooEMa», «ArporeHo3», «lIpuMepHble aHTPOIOTeHHBbIE BO3JCUCTBUS HA MPUPOIY»,
«BaxxHeillme MCTOYHMKH 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BoI», «I[louBa — BaxHelmias
cocrapJstonias ouocdeps», «DakTopsl nerpaganuu nousy, «IlapHukoBelil apdexT», «DakTops
PaIMOaKTUBHOTO 3arps3HeHus onocheprr», «O0mas cTpykrypa omocdeps», «Pacnpoctpanenue
KHU3HU B Omocgepe», «O30HOBBIM 3kpaH O6uocheps», «KpyroBopor yriaepona B O6uocheper,
«Kpyrosopot a3ora B npupozae».

ObopynoBanue: MO/IETTb-aNTUINKALIHS «Tunmynsle OUOIIEHO3bI», repOapuii
«PactutenpHble  cooOmiectBa»,  Koiiekiuu — «buoneHo3», «Bpemutenu — BakHEHIIMX



CEeNTbCKOXO3SMICTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUICKIMH pPACTeHUH U  IKUBOTHBIX,
IIPUHAJUIEKALIME K Pa3HBIM 3KOJIOTMYECKUM IpymaM ogHoro suaa, Kpacuas kaura Poccuiickoit
denepanyn, n300pakeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX

JUTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHNA ITPOI'PAMMLI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pE3yIbTaTaM OCBOCHUS
00y4aroImuMHCs MPOrpaMM CpeaHero oouiero o0pa3oBaHUs: JIUYHOCTHBIM, METANIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX pE3yJbTaTOB OCBOEHUsl mpeamera «buosiorus» BblIEICHBI
CIIEyIOIIME  COCTaBISAIOIIME: OCO3HAHHME OOYYAIOIMIMMHCS  POCCHMCKOW  IpayKAaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH M CAMOOIIPENEIICHUIO,
HaJIMYMe MOTHBAIMM K OOydYEHHUIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPCHHHX
yOeX/IeHUIl JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M UCTOPHUYECKUX TPAAULIMN pa3BUTHUS
OMOJIOTrMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOlIUMXCS PYKOBOACTBOBATHCA B
CBOCH  JICSATENIBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMHU  CHUCTEME
OMOJIOTUYECKOTO O00pa3oBaHMsI, HAJIMYHE SKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC IIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMS IpeameTa «buonorus» IOCTUTraroTCs B €IUHCTBE
y4eOHOW M BOCMUTATEIHHON NEATEIbHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUHUCKHUMH
COIIMOKYJIbTYPHBIMUA, HCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHU B
oOliecTBe MpaBUJIaMH U HOPMaMHU TOBEACHHSI M CHOCOOCTBYIOT IpolieccaM CaMOTIO3HAHMUS,
CaMOBOCHIUTAHUS M CaMOPAa3BUTHSI, Pa3BUTHUSI BHYTPEHHEH MO3MIMHM JUYHOCTH, MATPUOTH3MA,
YBOKEHUS K 3aKOHY M NPaBOIMOPSIKY, YEJOBEKY TPYyla M CTApUIEMY IMOKOJICHUIO, B3AUMHOIO
YBOXKEHHUS, OEpEeKHOTO  OTHOMICHHS K  KYJIBTYPHOMY  HACJICAUI0 H  TPAJAUIMIM
MHOTOHAllMOHAJIBHOTO Hapoaa Poccuiickon denepaunu, IpUpOaE U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeamera «buonorusy MOMKHBI OTpaXkaTh
TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCsl PYKOBOACTBOBATHCSA CPOPMUPOBAHHON BHYTpEHHEH
MO3UIIMEH JINYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIui, TO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHU, COOTBETCTBYIONIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO  0OIIecTBa,
pacuIMpeHre >KM3HEHHOIO ONbITa M OMbITa JIEATEIbHOCTH B IMPOIECCE peau3allid OCHOBHBIX
HaMpaBJIE€HUA BOCIUTATEIbHOU IEITENBbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpaskIaHCKOro BOCIIMTAHHUSI:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOro OOIIeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBaKECHHE 3aKOHA |
MIPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPU CO3IaHUU YIEOHBIX MPOEKTOB,
perieHn yueOHBIX 1 MTO3HABATEIbHBIX 3a/a4, BHITTOJIHEHHH OUOJIOTHIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENEeNsITh COOCTBEHHYIO TMO3HMIMIO I0 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JEHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJIeH ¢ pa3HBIMU yOEKICHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MO3HABATENBHBIX W HCCIEAOBATENBCKUX 3334, YBAXKHUTEIBHOTO OTHOLICHHS K MHEHHIO
OIITOHEHTOB MPU 0OCYKIEHUH CITIOPHBIX BOIMPOCOB OMOIIOTHYECKOTO COJIECPIKAHMS,

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOW JCATCIHHOCTH,;

2) NATPHOTHYECKOTO BOCTIUTAHUS S

c(OPMHUPOBAHHOCTh POCCHICKOHN TPAKIAHCKON HICHTUYHOCTH, TATPHOTU3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tepen POMWHON, TopaocTu 3a CBOW Kpaid, CBOIO
Ponuny, CBOH SI3BIK U KYJIBTYpY, IPOLIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

[ICHHOCTHOE OTHOLICHHE K MPHUPOJHOMY HACICIUI0 U TMaMATHUKAM HPUPOIbI,
nocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUICKMX YYEHBIX B CTAHOBJICHUE W pPa3BHTHE
OMO0JIOTHY, TOHUMAaHUS 3HAYCHHS OMOJIOTHH B TIO3HAHUY 3aKOHOB TIPUPO/IBI, B XKH3HH YEIIOBEKA U
COBPEMEHHOI0 00I11eCTBA;

ujelHas yoe:x IEHHOCTh, TOTOBHOCTD K CITy)KEHHIO U 3anmTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSI:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCHIICKOIO HApO/Ia;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBE/ICHHS;

CHOCOOHOCTh OIICHUBATh CHTYAllMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH;

OCO3HAHKE JINYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYHBOTO OYyIyIIIEro;

OTBETCTBCHHOEC OTHOIICHHE K CBOMM pOJUTENSM, CO3JaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS [IEHHOCTEH CEeMEHHON XM3HH B COOTBETCTBHH C TPAIUIUSIMH HapOIOB
Poccum;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AA, OOIECTBEHHBIX OTHOLICHUH;

MOHWMaHHE SMOIIMOHAFHOTO BO3/ICHCTBHS KHBOU ITPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHUE TPOSBIISTH
Ka4yecTBa TBOPYECKOU JTMUYHOCTH;

5) ¢usuyeckoro BocnuTaHusA, (POpPMHUPOBAHUS  KYJbTYPbI  3/I0POBbSI M
IMOIHOHATBHOTO 0J1aroNnoJIyYusi:

MOHUMAaHWE W pealn3alys 3JI0pOBOro M 0€30MmacHOro 0o0pasza KU3HU (310pOBOE MUTAHUE,
COOJTIO/ICHNE TUTHEHUYECKUX TPABWII U HOPM, COAAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
perynsipHass (u3MUEcKas aKTUBHOCTH), OEpPEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NMOHMMaHWE IIEHHOCTH TIPaBWJI WHAWBUIAYAIBHOTO W KOJUIGKTHBHOTO O€30I11acHOTO
MOBEJICHHSI B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HaHUE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MPHUBBIUEK (YMOTPEeOJICHHUS aKOTOJs,
HApKOTHKOB, KYPEHUSI);

6) Tpy10BOr0 BOCIMTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MaCTepCTBa, TPYA0II00ue;

TOTOBHOCTb K aKTUBHOMW J€ATEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHON HaNpaBJIeHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATh U CAMOCTOATEIHHO  BBIMOJNHATH  TaKYIO
JeATELHOCTD;



UHTEpEC K Pa3IUYHbIM chepaM MpodhecCHOHAIBHONW NEeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIH BBIOOP Oyaymeit mpodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPA30BAaHHIO HA MPOTSHKEHUU BCEH
KHU3HUY;

7) IKOJIOTHY€eCKOT0 BOCIUTAHUS:

9KOJIOTUYECKHU 11e71ecO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

NOBBILIEHUE YPOBHS 3KOJOTMYECKOW KYJbTYpbl: NPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUN Ul OKPYXKAIOIIEH Cpeibl;

0CO3HAHHE TI00ATBFHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX PeIIeHHUS;

CIOCOOHOCTh MCIIOJIb30BaTh NPHOOpETaeMble IPU U3Y4YEHUM OMOJIOTMU 3HAHMSI U yMEHUS
IIPU PELICHUU MpoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIO/IEHHUE
IIpaBWJI IIOBEJIEHUSI B MPUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onocdepsl);

AKTUBHOE HENPUATHE JEHCTBUM, NPHUHOCAIIMX BpEJ OKpYXKAIOLIEH NPUPOJHOU cpene,
YMEHHUE MPOTHO3UPOBATH HEOIArONPHUITHBIE KOJIOTHYECKUE IOCIEICTBUS MPEANPUHUMAEMbIX
JENCTBAN U NIPEAOTBPALLATh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpPbI, OIIbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMMHU B
[I03HABATEIbHONM, KOMMYHHUKAaTHUBHOW M COLMAJIbHOW MPAKTUKE, T'OTOBHOCTHM K Y4YacTHIO B
MIPAKTHYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 O3HAHMSI:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO HAa JUAJIOre KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpUIECHCTBOBAHUE A3BIKOBOM M YMTATENbCKOW KYJIbTYPBI KaK CpPeJICTBA B3aUMOJCHCTBHS
MEXy JIFOIbMU U TIO3HAHMS MUPA;

NOHMMaHKEe crenupuKy OUOJIOTMM KaK HayKH, OCO3HAaHUs €€ poiu B (HOpPMHUPOBAHUU
palMOHAIBHOIO HAYYHOTO MBIIUICHHS], CO3JaHUU 1IEJIOCTHOTO MPEICTaBIEHUS 00 OKpYXKaroleM
MHpE KaKk O €JUHCTBE MpPUPOJbI, 4YeJIOBeKa M OOIIeCTBa, B TO3HAHUM TPHUPOJHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHEeHUsI IPUPOTHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHON IMBUIM3AIMHN: 0OecTeueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEIHUIIMHBI, CO3/1aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTb pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTeH BBIX0/a U3 TI00aTbHBIX
HKOJIOTMUECKUX MpoOsieM U ol0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PallMOHAILHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHUM B IIENAX MOBBIIICHUS OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYyHKIIMOHAIbHOU
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoil Ipu U3y4yeHUN OUOJIOTUH;

NMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIOJIb30BaTh IMOJydaeMble 3HAHHUsS I aHalIu3a M OOBACHEHHs SBJICHUH
OKpY’KaloIIero MUpa M MNPOMCXOJAIINX B HEM H3MEHEHHWH, yMEHHe JeiaTb 0OOCHOBaHHBIE
3aKJIIOYEHHS HA OCHOBE HAayudHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJy4YeHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIFHO HCIOJb30BaTh OHOJOrMYECKHE 3HAaHUS IS pPELICHUs
po0JIeM B peaibHBIX KU3HEHHBIX CHTYallUsX;



OCO3HaHHUEC LICHHOCTH HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb OCYHICCTBJIATH NPOCKTHYHO U
HCCICAO0BATCIIbCKYIO ACATCIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHHUIO, K
aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HaHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
OTPEOHOCTSAMM.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHble Pe3ylbTaThl OCBOCHUS Y4eOHOro mpenMera «bHONOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33pEHHS OOyYarOIIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmpenMeTHbIe) 00LIeHAYYHbIE TOHSTHS, OTPa)karolIHe IeIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu UKy METO/I0B MO3HAHUSA, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHUS,
SBJICHHE, MpPOIECC, CUCTeMa, HAYYHBI (PAaKT, NMPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, MCCIIeOBaHNe, HAOIIOJCHUE, W3MEPEHUE, SKCIEPUMEHT W JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe JecTBHs (TI03HAaBaTeIbHbIC, KOMMYHUKATHUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
(dbopMupoBaHre (QYHKIMOHATHHONW I'PAaMOTHOCTH W COIMAIILHON KOMIIETEHIIMH OOydaroluxcs,
CIIOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEPCAIbHbIE Yy4YeOHbIE JCHCTBUS B IO3HABATEIBHOW H
COLIMAJIbHOW MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOTPaMMBI CpeIHEro o0Iiero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OgJaieHne yHHBePCAJIbHBIMH Y4eOHBIMH MO3HABATEILHBIMH 1eCTBUAMM:

1) 6a3oBble JJOrHYeCKHUe JeliCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJlM3UpPOBaTh IMpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIONIB30BaTh TPH OCBOCHWW 3HAHUH TPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaim3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHus1), PacKpbIBaTh CMBICA OHOJIOTHYECKUX
MOHATHH (BBIICTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU MOHITHIMH);

ONpeNeNaTh LeNU JACATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUU HX JOCTHXKEHHS,
COOTHOCHTB PE3YJIbTaTHI ICATEIILHOCTHU C IMOCTABICHHBIMH IIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATHUS s OOBbsACHEHUs (AKTOB M SBICHUN >KUBOU
TIPUPOIBL;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbBIC, IO aHAJIOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPHBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHYS,

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JJIs MPEJICTaBICHHs CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHUH B W3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMMA PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIMXCS MaTepUaIbHbIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTh, OICHWBATH COOTBETCTBHE PE3YJIHTATOB IIEISIM,
OILIEHUBATh PHCKH MOCIIEICTBUH NESATETHHOCTH,

KOOPJMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUAX pEaAbHOIO, BHUPTYAIbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIeI0BATEILCKHE AeCTBHA:



BJIAJICTh HaBBIKAMU Y4E€OHO-HCCIEIOBATEIbCKON U MPOEKTHOM AEATEIbHOCTH, HAaBBIKAMU
paspernieHuss mpooieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pelIeHNs IPaKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB I1I03HAHUS;

UCIIOJIb30BaTh pPa3jIM4YHblE BBl JACSITEIBHOCTH IO IIOJIYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPHpPETAINY, TPEeoOPa3OBaHUIO U MPUMEHEHUIO B YYEOHBIX CHUTYyallUsX, B TOM YHCJE IPH
CO3JIaHMM Y4EOHBIX M COLIMAIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0OPAa30BATENBHON AEATEIBHOCTU U
AKU3HEHHBIX CUTYyalLlUsX;

BBISIBJISATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUNOoTe3y €€ pelIeHUs, HaxXOAUThb AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

aHaJM3UpPOBaTh IIOJIyYECHHbIE B XOJE pELIeHMs 3aJaud pPe3ylbTaThbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN ITOMCK IEPEHOCa CPEACTB W CIIOCOOOB ICHCTBUS B
podecCHOHABHYIO CPeNy;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATENBHYI0 M  IPAKTHYECKYI0  001acTH
KU3HEAEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX [IPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE WJEM, HNpPEJIaratb OpPUTMHAIBHBIE IOJAXOAbl U PEUICHUS, CTaBUTh
poOJIeMBbl U 3a]1a4H, JIOMyCKaloIKe aJbTepHATUBHbIE PEILICHHS.

3) pa6ora c undopmanueii:

OpUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(OpManuu (TeKcTe ydeOHOro mocoows,
Hay4YHO-TIOMYJISIPHOM JHUTEpaType, OMOJIOTUYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax JaHHbBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALHUIO PaA3IUYHBIX BUAOB U (GOpM
IIPEICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl W MPUMEHSATHh pa3IUYHble METOAbl NpPH IMOUCKE U OTOOpe
Ouo0rnueckoi nHpopMaIuu, He0OX0IMMOM JIJIs BBIITOJIHEHUS YYEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT MCIOIb30BaHMS WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHMSI PA3JIUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalIbHYI0 (OpMYy MpEACTaBIEHUS OHOJOTHYECKON
nHpopmanuu (cxeMsbl, rpaduKy, TUarpaMmsbl, TaOJUIbL, PUCYHKHU U IPYTO€);

UCIOJIb30BaTh HAY4YHBIM $3bIK B KauyeCcTBE CpEACTBa NpH paboTe ¢ OHOJIOrHYECKON
uHpopManyen: NPUMEHSITh XUMHUYECKUe, (PU3MUecKhe U MaTeMaTU4eCKUe 3HAaKH M CUMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYpy, HCIOJB30BaTh M MPEeOoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIIHOCTH;

BJAJCTh HABBIKAMM pACHO3HABaHUS M 3alMThl WHpOpMalUH, HHPOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

Osgi1aieHHe YyHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHM 1eiiCTBUSIMU:

1) o61enune:

OCYIIECTBIISATh KOMMYHHMKAIIUK BO BceX cepax *KM3HM, aKTUBHO y4acTBOBAThH B JHAJIOTe
WIA JAUCKYCCHUHU MO CYILECTBY OOCyXk/1aeMoW TeMbl (YyMEHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBATh
CYXJECHHMSI OTHOCUTEJIBHO BBIIIOJHEHUS IIpeaIaraéMoi 3ajJadd, Y4MTBIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI IPYIUX YYaCTHUKOB AMAIIOTA W AUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOILICHMs, MOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI U
BECTU IIEPErOBOPBI;

BJIAJICTh PA3IUYHBIMHU CIIOCOOAMM OOINEHHUS W B3aHMMOACWUCTBUS, NOHMMATh HAMEPEHUs
APYTUX JIIOAEH, MPOSIBISATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpOBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) cOBMeCTHAs AeSITeJIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIWBUIYaIbHON pabOTHI MpH
pelieHny OMOJOTrHYecKOr MpoOIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YIeOHOH 3a1a9u;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX IEHCTBHI C y4yé€TOM OOILIKMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4JIEHA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JAESITENbHOCTH, OPraHU30BBIBaTh U KOOPJIAWHUPOBATH
JIEUCTBUSA MO €€ JOCTUKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACOPENCISTh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 yYaCTHHKA KOMAaHJIbl B OOIIMI pe3yabTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WJAEH C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CHUTYaLHUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMY PeryJIATHBHBIMHU JICHCTBUSIMM:

1) camoopranu3zanusi:

UCITOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHs B
KU3HEHHBIX M YUEOHBIX CUTYyallUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€J€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K XMBOW INPHUPOAE, CBOEMY 3J0POBBIO0 U 3I0OPOBBIO
OKPY’KaIOIMX;

CaMOCTOSITENIbHO OCYILIECTBJISATh MO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJayll B O0Opa30BATEIBHOM JEATEIBHOCTH |
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH pelIeHHs NpoOiIeMbl ¢ YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUTEHUII;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsM;

pacuIMpsATh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTeHHH;

JieNaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSABICHUIO MIMPOKOH 3PYAULIMU B PAa3HBIX 00JaCcTAX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;



BJIaJICTh HABBIKAMU IO3HABATEIHHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUN
Y MBICJIMTENBHBIX MPOIECCOB, UX PE3Y/IHTATOB M OCHOBAHUH, HCIIOIB30BaTh NIPUEMBI pedrieKCuu
JUIsL OLIEHKU CUTYalluH, BIOOpA BEPHOTO PEIICHHUS,

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3E PE3yJIbTaTOB AEATECIbHOCTH;

3) npuHsITHE CeOsT U IPYrUX:

IpUHUMATh ce0s1, TOHMMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIU3E PE3yJIbTaTOB AEATECIbHOCTH;

IIpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CLIOCOOHOCTh MOHUMATh MUP € MO3ULUH APYTOro 4eIoBeKa.

INPEIMETHBIE PE3YJIbTATBI

[TpenmerHsie pe3ynbraThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAOT crieruduueckue A ydeOHoro npeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEWCTBUI MO OCBOGHHIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWUH, BUbI
NEeSTEeIbHOCTH 110 MOJYYEHHIO HOBOT'O 3HAHMS M NMPUMEHEHMIO 3HAHWH B Pa3IUYHBIX Y4E€OHBIX
CHUTyallUsX, a TaKKe B PEIbHBIX J>KU3HEHHBIX CHUTYalMsIX, CBS3aHHBIX C Owuojoruei. B
porpamMMe IpeaMETHBIC PE3YIIbTaThl PEACTABICHBI 110 TojaM 00yUeHHUSI.

[IpenmerHble pe3ynbTaThl OCBOEHUS yuyeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KapTHHBI MUpPA U
HayYHOT'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oonosiornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHNE OMOJIOTHYECKUX TEPMUHOB U TIOHSATHIA: )KHU3Hb, KIIETKA,
opraHusM, Merabomu3M (0OMEH BEIIeCTB M  TPEBpallleHHe JHEPruM), TOMEeoCTa3
(camoperynsuusi), ypOBHEBas  OpraHU3alUsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BE/IEHUE
(penponyKIyst), HACIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE Wu3jaratb OHOJOTHYECKHE Teopuu (KJIEeTOYHas, XPOMOCOMHAs, MYTAaIllMOHHAs,
LEHTpaJbHas JorMa MoJieKylspHoi Ouosorun), 3akonbel (I. Mennens, T. Moprana, H. W.
BaBunioBa) u yueHus (0 LEHTpax MHOT00Opa3usi U MPOUCXO0XKIEHHSI KyIbTypHBIX pactenuit H. 1.
BaBuiiosa), onpenensiTe rpaHUIIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHW: HAOIIOJCHUE W OIMCAaHHE
KUBBIX CHCTEM, TIPOIIECCOB W SIBIICHWI, OpraHW3alys | TPOBEJICHHE OHOJIOTHIECKOTO
HKCHEPUMEHTA, BBIJBH)KEHUE TUIOTE3bl, BBIIBIEHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TNOJIYYEHHBIX Pe3ylIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHil ¥ 3aKOHOB, YMEHHE JeTIaTh BEIBOJIBI HA OCHOBAHHH MOTYYEHHBIX PE3YIIbTATOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIC MPHU3HAKK BUPYCOB, KIETOK MPOKAPHOT M JIYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa BEIECTB U
IpeBpallleHs] PHEPTUU B KIIeTKe, (POTOCHHTE3a, IUIACTMUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Meii03a, OIUIOOTBOPEHUS, Pa3MHOXKECHUS, WHIUBUAYATLHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHUE MPUMEHATH MOJTy4YEHHBIC 3HAHUS Ul OOBSCHEHUs OMOJOTMYECKUX IMPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM JKU3HU C LIENbIO 00eCIIeYeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbSl M 3I0POBbSl OKPYXKAIOIIMX JIIOAEH, COOIIOACHUS HOPM



IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOWIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
WCIOJIb30BAHUS JOCTIKCHUI COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTMU Il PallMOHATBHOTO
MIPUPOJIOTIONB30BAHUS,

YMEHHUE pelaTh »3JIEMEHTapHble TEHETHYECKHE 3aJadyd Ha MOHO- W JUTHOpHUIHOE
CKpEUIMBaHKE, CLEIUICHHOE HACIIEOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIUBAHHS
JUIS TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH J1TAOOpATOpHbIE U MpaKTHYECKHe padoThl, cOOM0IATh MpaBWia MPU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000y I0BAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAINIO OHOIOTHYECKOTO
COJIep>KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHHS M3 Pa3IMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBOW MH(pOpMalMK, HAyYHO-TIONMYISPHBIE MaTEePHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOmIeHHs, 0000Imas
OMOJIOTHYECKYI0 HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapar OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «buomorus» 6 11 knacce
JOJKHBI OTPAXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE M POJIM OHOJOTHMH B CHCTEME HAy4yHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa H
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/IE POCCUUCKUX M 3apYOEKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA IS PELICHHS KU3HEHHBIX 33/1a4;

YMEHHE PaCKPBIBATh CO/CpPKAHHE OUOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJ, TIOMYJISALUSA,
TeHO(QOH, HBOJIOLMS, JABIXKYLIME CHIbl ((AaKTOphl) 53BOMIOLMH, TPHUCIOCOOIEHHOCTD
OpPTaHU3MOB, BHUJI000pa30BaHME, OKOJOTHYECKHE (AKTOPHI, DKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, LIETH MUTaHUs, SKOJOrH4ecKasi mupamuaa, OuoreoeHos, onocdepa;

yMEHUEe Wu3/arate Ouosorndyeckue Teopuu (3BomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUS IBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojiplieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u myred spomonuu A. H. Cesepuosa, ydyeHus o
ouocdepe B. . Bepnaickoro), onpeaensTs rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHUE BIa/IeTh METOJaMHM Hay4HOrO MO3HAaHUs B OMOJIOTMHU: HAOJIOJEHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBIICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
OKCIEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBISBICHHWE 3aBUCHMOCTH MEXIY HCCIEeTyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TNOJYYEHHBIX pE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHATHUH,
TEOPHii U 3aKOHOB, YMEHHUE JIeaTh BBIBO/IbI HA OCHOBAHUU MOJTYYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUS OMOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIIAH, TIPOIYIEHTOB, KOHCYMEHTOB, pEIYIICHTOB, OHOTEOIEHO30B M JKOCHCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpA,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JAEHCTBHS 3KOJIOIMYECKHX (DaKTOpOB Ha
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B SKOCHUCTEMaX, aHTPOTIOTCHHBIX N3MEHEHHH
B DKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OWOTCOXMMHUYECKHX IIHKIOB B
ouocdepe;

yYMEHUE NMPUMEHSATH MOJTy4YE€HHbIE 3HAHUS Ul OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBIICHHM, JJIS1 IPUHSATHS TPAKTHYECKUX PEUICHUH B TIOBCEIHEBHOM JKU3HU C LETBI0 00eCIIeYeHUS
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3[0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUs HOpPM
IPaMOTHOTO TIOBEICHUS B OKpYXKalollel NPUPOAHON cpenae, MOHUMaHHE HEOOXOIMMOCTU



UCTIOJIb30BAHUS JOCTHKEHHH COBPEMEHHOM ouosiorun ISt panroHaIbLHOTO
MIPUPOIOTIONBE30BAHUS,

YMEHHUE pelIaTh 3JIEMEHTapHbIE OMOJIOTHYECKHE 3a/lauM, COCTAaBIIATH CXEMBbl IEepeHoca
BELIECTB U SHEPTUU B IKOcHUcTeMax (LENH MUTaHus);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHUE Pa0dOThI, COONIONATh MpaBWiIa MPU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0OBAHUEM;

YMEHHE KPUTHUYECKH OIICHMBAThb U HMHTEPIPETUPOBATH HHQPOPMAIUIO0 OHUOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOi WH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), paccMaTpuBaTh TIJI0OATbHbIE
HKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 0000IIas
OMOJIOTHYECKYI0 HMH(POPMALMI0O W3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmn4yecTBo yacoB DJIeKTPOHHBbIE
HaunmMeHoBaHMe pa3ies10B U TeM (uudpossbie) JlaGopatopHasi
Ne i/ IIpakTnueckune
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIC pabora
padoTsbI
pecypcsl
bubmuoreka [JOK
1 b 2 0.5 1
HIOIOTIA Kal Hayka https://m.edsoo.ru/7f41c292
2 JKuBble cCuCTEMBI U KX OpPraHU3alus 1 ﬁ:tlgzl;(r:z;zi?l57 £41292 1
bu6mmoreka [IOK
3 X i 8 1 1
MMHUYECKHI COCTAB U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
4 XK 6 1
VSHEACATEIBHOCTD IUICTIH https://m.edsoo.ru/7f41c292
5 Pa3MHoOkeHne 1 UHIMBUIYaIbHOE PA3BUTHE 5 1 bubnunoreka [JOK 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrtBeHHOCTh 1 HU3MEHUHBOCTH 3 15 bubnuotexa [JOK 1
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
F Cenexuust opranu3mMoB. OCHOBBI 3 bubmuorexa [JOK 1
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1
CICPBHOC BpEM https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I1O 34 4
[MPOTPAMME



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

11 KJIACC

KoJsun4vecTBOo 9acos JIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB U TeM (uudposrbie) JlaGopaTtopHasi
Ne ni/mn IIpakTnuyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE padora
padoThI
pecypchl
bu6mmoreka [IOK
! IBOONKONHAL bHONOTH o 1 https://m.edsoo.ru/7f41cc74 2
9 Bo3HuKHOBEHHE U pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opraii3Mbl if OKpYIOLIas Cpesia > 1 https://m.edsoo.ru/7f41cc74 L
4 Coo01iecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 bubmmorexa LIOK
B . https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
> Peseparioe Bpen 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 25
[MPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOI'PAMMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

CdopMupoBaHHOCTh 3HAHUNA O MECTE M POJIM OUOJIOTMH B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa U HAy4YHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJOTOB B Pa3BUTHE
ouonorun; (yHKIHMOHAIHHOW TPAaMOTHOCTH YEIOBEKA ISl PELCHHUS

JKNU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COACp)KaHWE OWUOJOTUYECKUX TEPMUHOB U
HOHATUI: KU3Hb, KJIETKA, OPraHU3M; MeTaboInu3M (0OMEH BELIeCTB U
IIpEBpallleHUEe DJHEPruM), I'OMEOcTa3 (camMOperyisuus), ypOBHEBas
OpraHM3alMsl KUBbIX CHCTEM, CAMOBOCIPOM3BEACHHUE (PENpPOAYKLUS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PAa3BUTUC

YMeHnue uznarate OMOJIOrMYECKUE TEOpUU (KJIETOYHAsi, XpPOMOCOMHas,
MyTaunoHHas), 3akonsl (I'. Menaens, T. Moprana, H.J1. Basunosa) u
yueHus (0 IEHTpaX MHOrooOpaszusi M MPOUCXOXKJEHHUS KYyIbTYPHBIX
pacrenuit H.W. BaBunosa), onpeaensTs rpaHULbl UX TPUMEHUMOCTH K

JKHUBBIM CHUCTEMaM

YMeHne BIaneTh METOJaMH HAyYHOTO TO3HAaHUA B OHOJIOTHH
(HaOmro/leHNe W OIMCaHWE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHUIA;
OpraHM3aisi W TMPOBEJEHUE OHOJOTHYECKOTO  IKCIEPHUMEHTa,
BBIIBDKCHUE  THIIOTE3bI, BBISIBJICHHE  3aBUCHMOCTH  MEXKIY
UCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TOJYyYSCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHW, TEOPUH W 3aKOHOB, yMEHHUE

JACJIaTh BBIBOJBI HA OCHOBAHWH IMOJIYYCHHBIX peSYJ'II)TaTOB)

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

1

2

3

4

5

YMeHue BBIIETATh CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTHM  TMPOIECCOB OOMEHa  BEHIECTB U
MIPEeBpAICHUS] DHEPTHH B KIETKe, (DOTOCHHTE3a, IIACTHYECKOTO W
DHEpreTHUecKoro  oOMeHa,  XEeMOCHHTe3a, MHT03a,  Meilo3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHAUBUIYAJIBHOT'O pa3BUTHUA

opraHu3Ma (OHTOT€HE3)




VYMeHHe TpPUMEHATh IONyYCHHBIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKUX TPOIECCOB M SIBICHHUM, JJISI IPUHATUS TMPAKTHYCCKUX
peLIeHHIA B TOBCETHEBHOMN KHU3HU B LEJsX oOecrieueHust 0€30macHOCTH
CBOETO 3/I0POBbS U 3710POBbsI OKPYXKAIOLIHX JIFOJEH, COOMI0ICHNS HOPM
IPaMOTHOTO  TOBEACHUS B  OKPYKAalOIIEH NPUPOTHOH  cpere;
NOHUMaHHE HEOOXOAUMOCTH UCIIOJIb30BAHUS JOCTHKCHUI
COBPEMEHHOW OMOJIOTUM W OHOTEXHOJOTMHA JUIs PAlOHAJIBHOTO

MMpHUPOAOITIOJIb30BaAHHA

YMenue peiiath JJICMCHTAPHBIC T'CHCTUYCCKUC 3aJa4d HAa MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIMBAHUEC, CHCINNICHHOC HACJICOAOBAHHEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUMBAHUA JJIA MMpCaACKa3aHuAg

HaCJICOJOBaHU IPHU3HAKOB Y OPraHnu3MOB

YMeHue BBINONHATH JIADOpAaTOpHbIE U MPAKTHYECKUe PpaboThl,
coOnrofaTh mpaBWwia Mpu padore ¢ yueOHbIM M JTabOpaTOPHBIM

00opyI0BaHHEM

YMeHue KpUTHYECKH OLIEHHWBAaTh U MHTEPIPETUPOBATH HH(OpPMALHIO
OMOJIOTMYECKOr0 COJEp)KaHUS, BKIIOYAOIIYIO IICEBIOHAYYHbIC 3HAHUS
U3 pa3ianuHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYJIsSipHBIE MaTepUabl);
ATUYECKHE AacCMEeKThl COBPEMEHHBIX HCCIEJOBaHUM B OHOJIOTHH,

MCIUINHC, OMOTEXHOJIOTHUU

10

VMeHHe co3aBaTh COOCTBEHHBIE MMMCHbMEHHBIE U YCTHBIE COOOIICHUS,
0000111351 6MONOTUYECKYI0 HHPOPMALIUIO U3 HECKOIBKUX UCTOUHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KJIIACC

Kon
NMpOBEPIEMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero 0o11ero 06pa3oBaHus

ChopMupOoBaHHOCTh 3HAHUH O MECTE U POJIM OUOJIOTUM B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B GOPMUPOBAHUN COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KapTHHBI MHUpa W HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/IE POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiorny; (yHKIMOHAJIHHOM TI'PAMOTHOCTH YEJIOBEKA JJISi PELICHUs

JKHN3HCHHBIX 3aJJa4

YMeHue packpbiBaTh COACp)KaHHE OWOJNOTMYECKUX TEPMUHOB U

MMOHSATHH: BUJ, IMOITYJIALNA, I‘GHO(bOHII, OBOJIIONUSA, ABWIKYIIUC CHUJIbL




(daxTopsr) ABOJTIOINH, MPUCTIOCOOIEHHOCTD OpPTaHU3MOB,
BU000pa30BaHue, HKOJIOTHUECKUE (baxTopsl, IKOCHCTEMA,
[POAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, eI MNUTaHUS,

AKOJIOTHYECKas MUpaMuIa, OMoreoreHos, ornochepa

YMenue uznarath OMOJIOTHYECKHE TEOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETMYEeCKass TEOpHUs  D3BOJIIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiiieBoro cxoacrsa K.M. bapa, yepenoBanus
IVIaBHBIX HampasieHuil u nyren 3somtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. BepHaackoro), ompenensaTb TpaHHUIBl  UX

IMPUMCHUMOCTH K JKMBBIM CUCTCMaM

YMeHue BIaeTh METOJaMH HAyYHOTO TO3HAaHUA B OHOJIOTHH
(HaOroJICHHE W OIMCaHWE JKMBBIX CHCTEM, IPOIIECCOB M SIBICHHI;
opraHu3aiysi © IPOBEJACHHE OHOJIOTHYECKOTO  AKCIEPUMEHTA,
BBIABHIKEHHUE  THIIOTE3DI; BBISIBICHUE  3aBUCUMOCTH  MEXIY
UCCIICTyeMbIMU BEIMYMHAMH, OOBSICHCHHE TOJTYyYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAyYHBIX TMOHATUN, TEOPUN U 3aKOHOB;, yMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUH IMOJIYYCHHBIX pCSYHbTaTOB)

Ymenue BBIJIETIATH CYLIECTBEHHBIE IIPU3HAKU CTPOEHUS
OMOJIOTMYECKUX OOBEKTOB: BHJOB, MOMYJSIHUN, HPOIYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOT€OI€HO30B U  3KOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHON U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JE€UCTBUSA SKOJOTMYECKHX (DAaKTOPOB Ha OpraHu3MBl,
IIEPEHOCA BEUIECTB U IIOTOKA YHEPTUH B DKOCHCTEMAX, AHTPOIIOT€HHBIX
U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTHU, KPyTrOBOPOTA BEUIECTB U

OMOre0OXMMHYECKUX IIMKIJIOB B Orochepe

YMeHne TOpUMEHSTh TONy4YeHHbIe 3HaHUS Ui OOBSICHEHUS
6I/IOJ'IOFI/I'-ICCKI/IX HpOHeCCOB nu HBHGHI/Iﬁ, JJIA HpI/IHSITI/Iﬂ HpaKTI/I‘—IeCKI/IX
pEIIeHUi B MOBCETHEBHOM KM3HU B IEJsIX o0ecreueHus 0€30MacHOCTH
CBOETO 37I0POBBS U 3[IOPOBBSI OKPYKAIOIIMUX JIOACH, COOTI0OICHUS HOPM
rPaMOTHOTO TIOBEIEHHS B  OKpYXKalollell MPUPOAHON  cpere;
IIOHNUMAHUEC HeO6XO)II/IMOCTI/I HCIIOJB30BaHUA ,ZIOCTI/I)KeHI/II\/’I

COBPEMEHHOM OMOJIOTHH JIJIs1 pallHOHATILHOTO TIPUPOIOTIONH30BAHHS

YMeHnue peuiaTth 3JICMCHTAPHBIC OMOJIOTHYECKUe 3aaa4u, COCTaBJIATH

CXCMEI IICPEHOCA BCUICCTB U DHCPIUU B SKOCHUCTCMAX (I_Iel'II/I l'II/ITaHI/ISI)

YMeHue BBIIONHATH JIA0OpAaTOpHBIE M MpPAaKTHYECKHe paboThl,
coOmoaTh mpaBuiIa mpu pabore ¢ ydyeOHBIM U J1a0OpaTOPHBIM

o0opynoBaHueM




YMeHne KpUTHUECKHU OLEHUBATh U HWHTEPIPETHPOBATh MHGPOPMAIUIO
OHMOJIOTMYECKOT0 COJIEPIKaHUsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3inuuHbIX UCTOYHUKOB (CMMU, HayyHO-IIONYJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh ri1o0abHbIC 9KOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3ULIUIO
YMeHune co3aBatb COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 OMOJOTHYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BaTh MMOHSATUNHBIN arrapar OroIoruu




ITPOBEPAEMBIE 9JIEMEHTBI COJAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

buonorus kak Hayka

11

buonoruss — Hayka o »xuBod mnpupozae. Ponb Ouonormum B (popmMuUpoBaHUU

COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CructemMa OMOIOTHYECKUX HAYK

1.2

Mertoabl 103HaHMS KMBOIM MPUPOIBI (HAOMIOJEHHE, SKCIIEPUMEHT, OIUCAaHMUE,
U3MEpEeHHe, KiIaccu(UKalys, MOJCIUPOBAaHUE, CTAaTUCTUYECKass 00paboTKa

JTAaHHBIX )

JKuBble cucTeMBI ¥ UX OpraHu3anusa

2.1

XKusble cucrembl (OMocucTeMbl) Kak IpeaMmeT usydeHus Ouosoruu. CoiicTBa

OuocucTeM U UX pazHooOpaszue

2.2

ypOBHI/I OpraHu3anunuu OHoCHCTEM: MOJICKy.]'IHpHO'FGHCTH‘I@CKHIZ, KHGTO‘IHBIIZ,

OpraHU3MEHHBIN, MOMYIISIIIIOHHO-BUI0BOM, 9KOCUCTEMHBIN, OnochepHbIit

XHWMHYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTAaB KJIETKH. XHMHYECKHE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JeMEHThl. Boma w© MuHepanbHble BemecTtBa. @OYHKUMHM BOABI U

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[I[CP)K&HI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHMHOKHMCIOTHI — MOHOMEpPHI OEIJIKOB.
He3ameHnMble ¥ 3aMEHUMBIE AMHHOKHCIOTHI. AMWHOKHCIOTHBI COCTaB.
VYpOBHM CTPYKTYpbl O€IKOBOI MOJIEKYJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHYECKHe CBoicTBa OenkoB. buonornyeckue
GbyHKIHN OEIKOB.

depMmeHTHl — OuoJoruueckue katamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuupuunocts. Kodepmentsl. Burtammubl. Otanuus

(bCpMeHTOB OT HCOPIraHNYCCKUX KAaTaJIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJTFOKO3a, pru003a W JIE30KCHPH003a), TUCAXaPHIbI
(caxaposa, nakTo3a) W TMOJHMCaxapuibl (Kpaxmall, TJIMKOTEH, IEJUTI0I03a).
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumuper:  Tpurnuuepunsl,  crepounsl,  docomunuasl.  [mapoduasHO-
ruapodoOHbie cBoiicTBa. buonorumdeckue Qynkumu nunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB U JIMIIUA0B KaK UCTOYHUKOB SHCPTHUA

3.4

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX




kuciot. Crtpoenne u ¢ynkuuu JIHK. Crtpoenme m ¢dynknmu PHK. ATO:

cTpoeHue U PyHKIUH

3.5

[wuTosorus — Hayka o kietke. Knerounas teopusi. MeToapl n3ydeHus: KIETOK

3.6

Knerka kak menoctHas xwuBas cucrema. OOuiye Npu3HaKU KIETOK: 3aMKHYTas
HapyxHass meMmOpana, Mosiekyisl JIHK kak reHermueckuil ammapar, cucrema

chHTEe3a OenKka

3.7

Tunsl kneTok: sykapuotudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHS
MpoKapuoTHUecko  kieTku. Kierounas crenka Oakrtepuii. CrtpoeHHe
JYKapUOTHUECKOW KIIeTKHM. OCHOBHBIC OTIWYUSL PACTUTEIHHOM, >KUBOTHOM M

IprOHOMN KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, HX
¢byskuuu. [InazmaTrueckas memOpana, e€ cBoiictBa u pyHkun. [{utornasma u eé
opranouzpl. OnHOMeMOpaHHbIE OPTaHOWABI KJIETKH: SHIOIIa3MaTH4ecKasl CeTh
(BIIC), anmapar ['ombmxu, au3ocombl. [loyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MHUTOXOHJPUH, IUIACTUABL. [IpouCXOKIeHHnE MHUTOXOHIAPUM W IUIacThA. Buubl
mwiactun. HemeMOpaHHbIE OpraHOM/IbI KIIETKU: PUOOCOMBI, KIETOYHBIA IEHTP,

PECHUYKH, KTYTHUKH. (DYHKI_[I/II/I OpraHoua0B KJICTKH. Bxrouenus

3.9

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHue sapa: siepHas 000JI0uKa,

KapuoIuia3Ma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCcOPT BELIECTB B KIETKE

)KI/BHGJICHTCJ'ILHOCTB KIJICTKH

4.1

OOMmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISALINS (PHEPTETHYECKUH OOMEH) — JBE€ CTOPOHBI €IWHOTO IMpoIecca
MeTtabonu3ma. Tumnsl oOMeHa BelecTB: aBTOTPO(HBIA U reTepoTpodHbIi. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHNUN SHEPIUU B KIICTKE

4.2

®dortocunTte3. CBeroBas U TeMHOBas (a3wl poTrocuHTEe3a. Peakiuu ¢porocunTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (OTOCHUHTE3a JUIS JKU3HH Ha 3emIe.
Bnusnue ycrmoBuit cpembl Ha (POTOCHHTE3 U CHOCOOBI TOBBIMICHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAue€HUE XEMOCHUHTE3a s

’KU3HU Ha 3emiie

4.3

DHepreTudeckuii oOMeH B KIeTKe. PaciieruieHne BelIeCTB, BBIACIECHUE U
AKKyMYJUPOBaHUE OJHEPrUM B KIETKE. OTambl JIHEPreTHYECKOro OOMeHa.
I'mukxomus. bpoxkenne u ero Buabl. KucmopogHoe OKHCICHHE, WA KIECTOYHOE

npixanue. D(PpPeKTUBHOCTh SHEPreTHUECKOT0 0OMEHa

4.4

Peaknuu matpuyHoro cunresa. ['enernyeckas nnpopmanus u JIHK. Peanuzanus

TeHETUYECKON HMH(pOpManuK B KiIEeTKe. ['€HEeTHYeCKHMH KO M €ro CBOMCTBA.




Tpanckpunius — matpuunbiii cuate3 PHK. Tpancmsimuss — 6uocunTes Oernka.

KoaupoBanue amunokuciot. Pois pubocom B 6uocunrese Oenka

4.5

Hexnerounsie ¢Gopmbl xku3Hu — BUpPYCHl. Mctopus otkpeitusi Bupycos (JI.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS W IKH3HEACITEIBHOCTH BHPYCOB.
bakrepuodaru. boie3sHn pacTeHHid, >KMBOTHBIX M YEJIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc nmmynozaedunura yenoeka (BUY) — Bo3oynurens CITHda.

[Mpodunaktrka pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUI

PasMHOkKEeHME U MHIUMBUYAJIBHOE PA3BUTHE OPraHU3MOB

5.1

Knerounsnii 1uKn, WM KU3HEHHBIM IWKI KieTku. HMHTepdasa u MHTO3.
[Tpoueccel, mpotekaronyie B uHTEepdase. Perukanus — peakmusi MaTPUIHOTO
cunte3a JIHK. Crpoenune xpomocom. XpOMOCOMHBII Ha0Op — KapHUOTHII.
JIMMIIONAHBIE M TalIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHUIBL.
[uTosornyeckne OCHOBbI PA3MHOKEHUS W HHAWBUIYAJIbHOIO PpPa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum murosa. IIponeccel, nmpoucxondinue Ha

Pa3HbIX CTAAUAX MHUTO34A. buonornueckuii cMBICII MHTO3a

5.2

@®opMbl pa3MHOKEHHUs] OpPraHU3MOB: Oecrojioe U mosioBoe. Buabl Gecronoro
pasMHOXEHHUs: [eJIeHUEe HaJBOE€, IIOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTaHU3MOB, €TI0 3BHAUYCHUC IJIA CCIICKIIUN

5.3

ITonoBoe pa3sMHOXKEHHE, €r0 OTINYUS OT OECIIONIOro.
Meio3. Cragumn Menosza. llponeccsl, mpoucxopsiue Ha CTaauax Melosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmsica u

3HaYEeHNE MEN03a

5.4

I"ameTorenes — npouecc 00pa30BaHMs MOJOBBIX KJIETOK y *KHMBOTHBIX. [losoBbIe
JKeJe3bl: CEMEHHUKU U anyHMKH. OOpa3oBaHMe U Pa3BUTHE IOJIOBBIX KJIETOK —
raMmer (criepMaTo30M]l, SHIEKIeTKa) — cepMaroreHe3 u ooreHe3. OcobeHHOCTH

CTpPOCHUS AUIEKIIETOK U ciepmMaTo30u1oB. OmionotBopenue. [TapreHorenes

5.5

WupuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHMOHAJIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreHes. IloctamOpuoHansHoe pasBuTHe. TuIb
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: TMPsAMOE, HENpsiMoe (JIMYMHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOZCTBA.

Pocrt u pa3Butue pacrennii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH,

CTaguu Pa3BUTUA

HaCJIe[[CTBGHHOCTI: 1 UBMCHUYMUBOCTH OPraHU3MOB




6.1

[Ipenmer u 3amaun reHeTUKU. VicTopus pa3BUTHS T€HETUKHU. BKiiaa poccuiickux
U 3apyOexHBIX yY€HBIX B pPa3BUTHE TEHETUKUA. METOAbl TEHETHKH
(TMOpUIOTOTUYECKUH, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETUYECKU ).
OCHOBHBIE T'€HETUYECKHE MOHATHS. [ eHeTnYecKas CUMBOJIMKA, UCIIOJIb3yeMasl B

CcXeMax CKpelMBaHUuI

6.2

3aKOHOMEPHOCTH HACJEJIOBaHMs TPU3HAKOB, ycTaHoBleHHble [. Mennaenem.
MounorubpuaHoe ckpeuBaHue. 3aKkoH eauHooOpa3us THOPHAOB TEPBOTO
nokoneHus. IlpaBwio [1OMUHHpOBaHUA. 3aKOH pPAaCIICIUICEHHUS IPU3HAKOB.
I'mmioTe3a yncToTnl rameT. IloaHOE M HETToIHOE JAOMHUHHUPOBAHUC.

JuruOpuaHoe cKpeuMBaHue. 3aKOH HE3aBMCHMOIO HACJIEIOBAHUS MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHAIU3UPYIOLIEe
ckpeuuBanue.  lMcnonp3oBaHME — AHAIM3UPYIOLIETO  CKpEIIMBaHUS Ui

oIpezesieHus] TeHOTUIIa 0coou

6.3

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HaclleIoBaHUIO TeHOB. HapymieHue cLemieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. | eHeTndeckue
KapThl.

I'enetnka mosia. XpoOMOCOMHOE OIpeJiesieHHue Mosa. AyTOCOMBI M IIOJIOBbIE
XPOMOCOMBEI. I'omorameTHBIE M TeTCpOraMCeTHBIC OPraHHU3MBbI. HaCJ'ICILOBaHI/Ie

MMPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

6.4

N3menunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs WM HACJEICTBEHHAs.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(GUKAMOHHOW HW3MEHYMBOCTU. BapualmoHHBI psa M BapuUalMOHHas
kpuBas. Hopma peakuum npusHaka. KonndecTBeHHBIE M Kaue€CTBEHHBIE

IIPU3HAKH U UX HOpMaA pCaKIuu. CBolicTBa MOI[I/I(I)I/IKaI_[I/IOHHOI\;I HN3MCHYHMBOCTH

6.5

HacneactBennas, wiM TreHOTHNUYECKas, W3MEHYMBOCTh. KoMOuHaTHBHAs
W3MEHUYUBOCTh. Melo3 U TOJNIOBOM Tpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHUYUBOCTH. MyTalMoHHas W3MEHYUBOCTh. Kiaccupukamus MyTanui:
TE€HHBbIE XPOMOCOMHBIE, T€EHOMHBIE. HacToTa ¥ NMpUYUHBI MyTauuil. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBEHHON n3MeHunBoctu H.M.

Baswuiiosa

6.6

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOIbl TE€HETUKH
YyeJIOBEKa: reHeaJIOTHYECKHH, OJIM3HELIOBEIH, IIUTOT€HETHYECKH,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeTuYeckuil. CoBpeMEHHOE OmpeaeieHne
TCHOTHIIA:. ITOJIHOTCHOMHOC CCKBCHHpOBaHI/Ie, I‘CHOTI/IHI/IpOBaHI/Ie, B TOM YHUCJIC C
rmomompio III[P-ananu3a. HacnencrBeHHble 3a0oiieBaHUS dYeIOBEKa: T'CHHBIC
001e3Hu, OOJE3HU C HACIEACTBEHHON MPEpacooKEHHOCThIO, XPOMOCOMHBIC

6one3nu. ComaThyeckue M TeHepaTHBHbIE MyTauuu. [IpuHIMIBI 370pOBOTO




oOpa3a JKW3HM, JUATHOCTHKH, TPOPHIAKTUKH W JICYCHUS TEHETUYECKUX
OoJie3He. MeIMKO-TeHeTHYeCKOe KOHCYIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUYICCKHUX 3a00JIeBaHUM YCIOBCKA

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

Cenexkuusi Kak Hayka M Mpolecc. 3apoKIeHUE CENEKLUUU U JOMECTHKALUA.
Yuyenne H.M. BaBuioBa o0 1eHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuid. LIeHTphl MPOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. CopT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJblI CEeJEKIMU. MacCOBBIi M WHAMBHUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUd M KUBOTHbIX. OIlEHKa 3KcTepbepa. biau3kopoicTBeHHOE
ckpeuBaHue — MHOpUAMHr. Yucrtas auHusa. CKpeUlMBaHHWE YHUCTHIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuia. HepoJicTBeHHOE CKpeluBaHUe — ayTOPU/IUHT.
Otnanénnas ruOpuam3anus W e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 W
IIOJIyYEHUE TOJUIIONIOB. J[OCTMKEHUS CENEKUHUH DPACTEHUH, JKUBOTHBIX W

MHUKPOOPraHu3MoOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHaHnTHOoW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl.  MMHKpPOKIOHAIIBHOE  Pa3MHOKEHUE
pactrenuii. KioHupoBaHHE BBICOKONMPOIYKTHBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpPraHM3MOB. DKOJIOTUYECKHE U AdTHueckue mnpobnembl. MO — reHeTHuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpraHnu3MbI

11 KJIACC

Koxn

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

OBOJIIOIMOHHAS OUOJIOTUSA

11

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugerensctBa  3Boiouuu.  IlameoHTonmornmueckue:  MOCIENOBATENBHOCTD
IIOsBJICHUA BHJIOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, TIIEPEXOAHBIC CbOpMBI.
buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH u (IOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U PA3IUYUS SMOPUOHOB Pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTMUYHBIE, aHAJIOTHYHBIE,
pYIUMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MCXAaHHM3MOB HACICACTBCHHOCTH M OCHOBHBIX META00IHIECKUX HYTGI‘/JI Y BCCX

OpraHU3MOB




1.2

OomounonHass teopus Y.  [apBuna. I[Ipeanocbulku  BO3HUKHOBEHUSA
napBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TIPU OTPAHMUYEHHOCTHU PECYPCOB, HEOMpeeEHHAs U3MEHUMBOCTD,

O0opn0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN O0TOOD)

13

Cunrernueckas Tteopuss s3Bomonuu (CTD) U OCHOBHbIE €€ IIOJIOXKEHUS.

MuxposBontouus. [lonyisius kak eqMHAIA BUIA U IBOJIFOLUU

14

JBwxyue cuibl ((akTopbl) SBOJIIOLMU BHUJIOB B HIpUpoje. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsioHHBIE BOJHBI U JApeid
reHoB. M3omsmus u murpanus. EctecTBeHHBIN 0TOOp — HanpaBisIOIIUi (GakTop
sBOJIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh  OPraHM3MOB KaK pe3ysibTaT dSBOMONUHU. [Ipumepsl
IPUCIIOCOOTIEHUN Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6pasosanue. Kputepun Busa. OcHoBHbIE (hOpPMBI BUAO0OOpA30BaHUS:

reor pa(bnquKoe, 9KOJIOTHYCCKOC

15

MakposBomroris.  Popmbl  dBoTIOIMU:  (pMIIETHYECKas,  JMBEPreHTHas,

KOHBEpIeHTHas, napajenbHas. HeoOpatuMocTs 3Boonun

Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

2.1

JloHay4yHbple TpPEACTABICHUS O 3apOKJICHHMHM >KU3HH. HaydHble rumoressl
BO3HMKHOBEHHS >KM3HU Ha 3emje: abuoreHe3 W MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
Hauanpnbie stanbl 6uonormyeckoi sposrouuu. ['mnoreza PHK-mupa. Ilepsrie

KJICTKHU U UX 5BOJIFOIINA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

PasButue xu3Hu Ha 3emie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [laneosolickas spa u €€ mepuoabl: KEeMOPUNMCKUH,
OPIOBUKCKHW, CUIYPUUCKUH, JI€BOHCKHM, KaMEHHOYTOJIbHBIM, NEPMCKHUU.
Me3so30lickas 3pa U €€ MepUuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas 3pa u €€ mepuoJbl:  MaJCOTCHOBBIM,  HEOICHOBBIMH,
AHTPONOTECHOBBIN. XAapaKTEPUCTHUKA KJIMMaTra M TE€OJIOTMYECKUX MPOIIECCOB.
OCHOBHBIE ATAIbl IBOJIOIUNA PACTUTEIHLHOTO M JKUBOTHOTO MHpa. ApoMop(ho3bl y
pacTeHud W KUBOTHBIX. [losiBIeHHMe, pacuBEeT W BBIMUpPAHHE TPYMI KUBBIX

OpraHu3MOB

2.3

Cucrema OpPraHn4eCKoro Mupa KakK OTPaXCHHUEC  SBOJIIOLUU. OCHOBHEIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPraHU3MOB

24

DOBOJIIOLIMS YEJIOBEKA. AHTPOMOJOrvs Kak Hayka. Pa3BUTHE mpeacTaBieHU O

IMPOUCXOXKIACHUN YCIOBCKA. MGTO,I[BI HU3Y4YCHHUS AaHTPOIIOICHE3Aa. CXO)ICTBa n




pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymiue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHAss U3MEHUUBOCTD U
ecTecTBeHHBIH 0TOOp. OOIIEeCTBeHHBIH 00pa3 KU3HMU, W3TOTOBJICHUE OPYyIUH

TpyJa, MbIIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaIUM M BETBU SBOJIOLMM YEJIOBEKA: ABCTPATONUTEKH, YemoBek
yMenbiid, YenoBek mnpaMmoxoidmiuid, YenoBek HeaHAepTanbCKui, YemoBek
pasyMHbIii. Haxoaku MCKOMaeMbIX OCTAHKOB, BpEMs CYIIECTBOBaHUs, 00JacTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 *KU3HU, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJBIINE PACHL: €BPOIECOUAHAs (€Bpa3HiicKas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHANIbHAS), MOHTOJIOUAHAsS (a3uarcko-
amepukaHckas). UepThl NprUCIOCOOIEHHOCTH MPEACTaBUTENICH YETIOBEUECKUX Pac

K YCIIOBHUSIM CyIIECTBOBaHUsA. EquHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Msbl U OKpYKarolas cpeia

3.1

DKoJorus Kak Hayka. 3aladyd U pas3zielibl SKOJIOrHU. MeToabl 3KOJIOrHYecKUX
UCCIe0BaHui. DKolornueckoe MupoBos3penue. Cpensl 00UTaHUs OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIIHAA, IOYBCHHAs, BHYTPHOPraHU3MCHHAA

3.2

Okonormyeckne  Qakropel.  Kiaccudukanuss — 9KOIOTrHYeCKHX  (PaKTOpOB:
abuoTtnyeckne, OMOTHUECKHME U aHTPONOreHHble. JleWCTBUE HKOJIOTMYECKUX

(hakTOpOB HA OPraHU3MBI

3.3

AOnoTHYECKHE (I)aKTOpBIZ CBCT, TCMIICpaTypa, BJIAXKHOCTL. CDOTOHepI/IOZ[I/BM.
HpI/ICHOCO6HeHI/I${ OpraHu3sMoB K OCHCTBHUIO a0MOTHYECKUX Q)aKTOpOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropbl. Buabl OMOTHYECKMX B3aMMOJAEWCTBUN: KOHKYPEHIIMS,
XMIIHUYECTBO, MAapa3uTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJ1eOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAlIM3M, HelTpanu3sMm. 3HaueHHe  OUOTUYECKUX

B3aHMOJCHCTBUM IS CyHICCTBOBAHUA OPraHU3MOB B IIPUPOAHBIX COO6IJ_ICCTB3.X
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OKOJIOTHYECKHE XapaKTCPUCTUKU TIOIMyJIAIHHN. OCHOBHEIE IIOKa3aTcin
MNOomyJiaquu: 4YHUCICHHOCTb, IINIOTHOCTh, POXIACMOCTH, CMEPTHOCTH, IIPUPOCT,

MHurpanus. J[nHaMuKa YUCIEHHOCTH MOITYJISILUY U €€ PeryJisnus

COO6III€CTB3 " 3KOJIOTUYCCKUEC CUCTEMBI

4.1

CoobmiectBo opranu3mMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJOBas,
NIPOCTPAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-nomuHanTel. CBs3M B

OnoIeH03€e

4.2

Okojoruveckue cuctembl  (9kocuctembl). [lomsitue 00 dKOcHUCTEME W




ouoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYIIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU OJKOCHCTEeMBbI. [luieBble menu u CeTu.
OcHOBHBIE TIOKa3aTeIM HSKOCHCTEMBI: OHMOMacca, MPOAYKIHA. JKOJIOTUYECKHE
MUpaMHUIIbl: TPOAYKLIHMH, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCHCTEM:

YCTOWYMBOCTb, CAMOpPETryJIsiius, pazButue. Cykueccus

4.3

[Ipupoanblie 3K0ocHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WJIN
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOreHHbIE 3KOCHUCTEMBL. ATpPO3KOCHCTEMBI. YpOOIKOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpasue kak (¢akTop ycroddmBocTH dKocucteM. CoxpaHeHHe

OHMOJIOTMYeCKOro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['panHuiil, coctaB u CTPyKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH OHMOCHEpHl Kak
ro0anpHOM AKOCHCTeMBl. JlMHAMHMYECKOe paBHOBecHME€ W oOOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemeCTB W OHOTCOXMMHUYECKHE IMKJIBI DIIEMCHTOB

(yrnepona, azota). 30HaIbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Onocdepe 3eMian. AHTPOMOTeHHbIE U3MEHEHUs1 B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAIFHOTO  YOPABICHHS MPUPOJHBIMU  pecypcaMH U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTUHU U OXpaHa IMpUupoabI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
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