PABOYASA ITPOT'PAMMA
yueOHoro npeamera «buosorus. bazoBbiid ypoBeHb»
w1 ooydaromuxcs 10 — 11 kmaccos



MNOACHUTEJIbHAS 3AITNCKA

[Ipn pa3paboTke mnporpamMmbl MO OHOJIOTHMH TEOPETUYECKYI0 OCHOBY MJI OIpPEIEICHUS
MOJIXO0A0B K (OPMHUPOBAHUIO COAEPKAaHUS ydeOHOro mpeamera «bBHOJOTHS» COCTaBWIIM:
koHnenryainbHbie ToNoxkeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIeJieH, COIEp>KaHMUs,
pe3yNbTaToB 00y4YeHUs U TPEOOBAHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHHUS 00 00IIHX
HeIsIX W MPUHIMUIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro 0OIIero
obpazoBanusi B Poccuiickoii @Denepanuu, a TakKe TMOJIOKEHUS O cHenuduke Ouoioruu, e&
3HAYEHUH B IO3HAHUH >KUBOI MPUPOJIBI U 00ECTIEYEHUH CYIIECTBOBAHUS YEIOBEYECKOIO OOIIECTRA.
CornacHo Ha3BaHHBIM II0JIOKEHUSM, OIPEAETICHBI OCHOBHBIC (PYHKIIMU MPOTPAMMBI 110 OMOJIOTUU U
€€ CTpYKTypa.

[TporpamMma o Owosioruu AaéT MPEACTaBICHHUE O IENsAX, 00 OO0ImIel cTpaTteruu OOy4eHUS,
BOCIUTAHMS M Pa3BUTHS OOYUaIOLIUXCSI CPECTBAMH yuyeOHOro npeamera «buosorusy», onpeaenser
00s13aTeNIbHOE TPEAMETHOE COJAEPIKaHUE, €ro CTPYKTYpY, paclpesesieHue 1Mo paszeiamM u TeMaw,
PEKOMEHIYEMYIO TIOCIIEA0BATEIbHOCTh U3yUeHHS y4eOHOr0 MaTepuaia ¢ yuéToM MEeXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU 00pa30BaTEIbHOTO MPOIEcca, BO3PACTHBIX OCOOCHHOCTEH
o0y4Jaronmxcs.

B mporpamme 1mo OMOJIOTHH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MpPEeIMETHBIM pe3ylibTaraM OOydeHHs B (OPMUPOBAHHWU OCHOBHBIX BHJIOB
y4e0HO-TT03HABATEIPHON  JEATCIILHOCTH/YICOHBIX — JIEHCTBUH  OOydYaIOMUXCSl TIO0  OCBOCHHUIO
coJiep>KaHusi OMOJIOrMYecKoro oopa3zoBaHusl.

B mporpamme mo Ouosorun (10-11 kmaccel, 6a30BbIi ypOBEHb) pealM30BaH IMPUHIIMII
MPEeMCTBEHHOCTH B M3y4eHUM Ouosiorud, Onarogaps dYeMy B HeEll mpocMaTpuBaeTcs
HANpaBICHHOCTh HA DPa3BUTHE 3HAHWH, CBA3AHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS,  LEHHOCTHBIX  OPHUEHTAUWH  JMYHOCTH,  OSKOJIOTMYECKOTO  MBIIUICHHUS,
MPEJCTAaBICHUN O 3J0POBOM 00pa3e )KU3HH U OEPEKHBIM OTHOIICHUEM K OKPY’KaIOMIeH MPUPOTHON
cpene. [ToaToMy Hapsiy ¢ U3ydyeHueM OO0IIeOMOIOTUYECKUX TEOPUl, a TaKKe 3HaHUN O CTPOCHUU
KHUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIMX B HUX IPOILECCOB B
mporpaMMe 1O OHOJOTMHM YAEJICHO BHUMAHUE WCIIOJNB30BAHUIO IIOJIYYCHHBIX 3HAHUU B
MOBCEIHEBHON KM3HHM IS pEIICHWs NPUKIATHBIX 3a7]ad, B TOM 4YHCIe: NPOQHIAKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUI  4YeJOBEKa,  MEAMKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
00OCHOBAHHUS SKOJOTUYECKH IIETIECOO0Pa3HOTO TOBEACHHS B OKpPYKAIOUICH NPUPOJHON cpene,
aHaJIM3a BIUSHHUS XO3AHCTBEHHOH JEsTEIbHOCTH YEIOBEKAa Ha COCTOSHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX DJKOCHCTEM. YCWICHHWE BHHMAaHHUS K TPHKIAIHON HAINPaBIEHHOCTH YYE€OHOTO
npeamera «buosorus» MpPOAMKTOBAHO HEOOXOAMMOCTBIO OOECTEUEeHHUsl YCIOBHM JUIsl pelIeHus
OJTHOW W3 aKTyaJbHBIX 33Jad IIKOJBHOTO OMOJOrMYECKOro O0pa3oBaHMsI, KOTOpas MPEAIoaraet
¢dopmupoBaHHe Yy O0Oy4YalOUIMXCS CIHOCOOHOCTH aJalTHPOBAaThCS K HW3MEHEHHUAM JMHAMUYHO
Pa3BUBAIOMIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa
oOecnieunBaer (opMupoBaHHE Yy OOydaroOlIUMXCsl MPEACTABICHUI O HAyyHOW KapTUHE MHpa,
pacupsier ¥ 0000I1aeT 3HaHUS O KUBOH Hpupoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpTraHW3alliil W DHBOJIIOIUH, CO3AET YCIOBUS JUIS: TO3HAHUS 3aKOHOB JKHMBOW MPUPOIHI,
¢dopmupoBaHusa (DYHKIIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3/I0pOBOrO U Oe3omacHoro obpasza
KHU3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHne OGMOIOrUsS UMEET TakXkKe JJIsl PelIeHUs BOCIUTATENbHBIX U Pa3BUBAIOIINX
3a7auy cpeaHero oO0miero o0pa3oBaHUs, COLMATM3AIMU oOydwaromuxcs. M3ydenue Ouomoruu
obOecrieunBaeT yciloBUs 1 (HOPMHUPOBAHMSI HMHTEIUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX U
WH(GOPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYJIbTYPHI, CHOCOOCTBYET MHTETPAIIMY OMOJIOTHYECKUX
3HAaHUH C MPEJCTAaBICHUAMHU W3 APYIHMX YUEOHBIX NPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMHUU U
reorpaguu. Ha3BaHHBIE TONOKEHHWsI O TpeaHA3HAuYCHWH Y4eOHOro mpeamera «BHOIOTHS»
COCTAaBHJIM OCHOBY ISl OIIPENEJIEHUS MOIX0JI0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €0 COJEPIKAHMS,
MIPEICTaBICHHOTO B IIPOTpaMMe M0 OMOJIOTHH.

OT10op coxmepkanus yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIEH C
MO3UIHK KYJbTYPOCOOOPAa3HOTO TOIXO0/a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIHECs JIOJDKHBI
OCBOMTb 3HAaHUS U yMEHUs, 3HAUMMble i (OpPMHUpPOBaHMSA OOIIEH KyJIbTYpPbI, ONpeAesroIne
a/JIeKBaTHOE TIIOBEJCHHME UYEJIOBEKa B OKpY)XKaloIleW MPUPOAHOM cpelne, BOCTpEeOOBAHHBIE B
MOBCEHEBHOMN KHM3HM M NpPaKTU4YeCKol aesrenbHocTH. Ocoboe MeCcTO B ITOH cUCTeMe 3HaHWUN



3aHUMAIOT AJIEMEHTBI COJICPKAHMUS, KOTOPBIE CIIY)KaT OCHOBOM /i1 POPMUPOBAHUS MPEACTABICHUN
O COBPEMCHHOH €CTECTBEHHO-HAYYHOH KapTHHE MHUpPa W IIEHHOCTHBIX OPHUEHTAIMSAX JIMYHOCTH,
CIOCOOCTBYIOIIMX T'yMaHU3aUN OMOJIOTHYECKOTo 00pa30BaHusl.

CTpyKTypHpOBaHHE COACp)KaHUS Y4YeOHOro Marepuansa B TPOrpaMMe T10 OWOJIOTHH
OCYIIECTBICHO C Y4&TOM MPUOPUTETHOTO 3HAYECHUS 3HAHMKA OO0 OTJIMYUTENBHBIX OCOOCHHOCTSAX
KUBOW TIPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIMy U YBOJIONMH. B COOTBETCTBHH C 3THM B CTPYKTYpE
yuebHoro npeamera «bronorus» BeIIEIEHBI CIETYIONUE COACP)KAaTENbHbIC TUHIN: «BHOTOT S KakK
Hayka. Meronbl HaydyHOTO Mo3HaHus», «Kierka kak Ouosormyeckas cucremay, «OpraHu3Mm Kak
Ouosiornyeckas cucrema», «Cucrema 1 MHOT0OOpa3ue OpraHndecKoro MUpay, «IBOIIOIHS )KUBOH
MPUPOJIBD), «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wm3yuenust yueOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJCHUE
00yYaroIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAILHOW OPTaHU3alluU KHUBBIX CHCTEM Pa3HOTO
paHra u pruoOpeTeHne yMEHUH HCIIONB30BaTh 3TH 3HAHUSA Il TPAMOTHBIX JICHCTBUI B OTHOILICHHH
00BEKTOB JKUBOI MPUPOJIBI U PEIICHUS PA3TMYHBIX KHU3HECHHBIX TPOOIIeM.

JlocTikeHne 1enu wu3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
o0ecreYnBaeTCs pEIICHUEM CIISIYIONUX 3a/1au:

OCBOCHHE O0YYArOIIMMUCS CUCTEMbI 3HAHUH O OMOJOTMYECKUX TEOPHAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBIIIaX, CIY)KaIIMX OCHOBOMU Uit (POPMUPOBAHUS MTPEICTABICHUN
0 €CTECTBEHHO-HAYyYHOH KapTHHE MUPA, O METOJIaX HAYYHOTO TMO3HAHUS, CTPOSHUH, MHOTOO0Opa3uu
U OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOIO YPOBHS OPraHU3alllH, BBIJAIOIIUXCS OTKPBITUSAX W
COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIONIMXCS MO3HABATEIBHBIX, WHTCIUICKTYAJbHBIX W TBOPYECCKHUX
CTIIOCOOHOCTEH B MpOIIECCe aHAIM3a JAAHHBIX O MYTSX PAa3BUTUS B OMOJOTMH HAYYHBIX B3TJISIOB,
UJICH ¥ MOJX0JI0B K U3YUCHHIO )KUBBIX CHCTEM Pa3HOI'0 YPOBHSI OpTaHU3aINH;

CTaHOBJICHUE y O0y4Jaromuxcst o0men KyabTypbl, (YHKIIMOHAILHOW TPAMOTHOCTH, Pa3BUTHE
YMEHUI OOBSACHATh U OLEHHUBATH SBJICHUS OKPYXKAIOIIEIO MHpa YXUBOW MPUPOABI HA OCHOBAHUHU
3HAHWH U OIIBITA, MOJYYECHHBIX [IPH N3YUYECHUH OMOIOTHH;

dbopmupoBaHue y OOYYarOMIMXCS YMEHHH WUIFOCTPHUPOBATh 3HAUCHHE OWOJIOTHYECKUX
3HaHUH B TPAKTUYECKOH MEATENBHOCTH 4YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTUH U arpoOHMOTEXHOJIOTHIA,

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIIOBEKOM JKMBOW TPUPOBI,
HE00X0AUMOCTH OEpeKHOro OTHOUIEHUs K HeW, COOIIOACHUS 3TUYECKUX HOPM NP MPOBEICHUU
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

OCO3HaHME IICHHOCTH OMOJIOTMYECKHUX 3HAHMUM 7S TOBBILIEHHUS YPOBHSA HKOJOTHYECKOM
KYJIBTYpPBI, U151 POPMUPOBAaHUS HAYIHOTO MUPOBO33PEHUS;

IpPUMEHEHHE NpPUOOPETEHHBIX 3HAHUI M yMEHUIHl B IOBCETHEBHOM >KU3HU JJS OLEHKH
MOCTICICTBII CBOEH JEATENBHOCTH 110 OTHOIICHHWIO K OKpYKalomlel cpene, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIOACHNE MeP MPO(DUITAKTUKY 3a00IeBaHUH.

B cucreme cpemgnero ob6miero obpazoBanusi «buosnorus», uzydaemass Ha 0a30BOM ypOBHE,
ABNSIETCA 00s3aTeNbHBIM YYEOHBIM IPEIMETOM, BXOAAIIMM B COCTaB MpPEIMETHOH obnacTtu
«EcTecTBeHHO-HAYYHBIEC TTPEMETHI.

Jlnst u3ydeHusi Onosoruu Ha 6a30BOM ypOBHE CpEeJHEro oouero oOpa3oBaHusi OTBOJUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 yac B Hezerio).



COJAEPKAHUE OBYYEHUA

10 KITIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak nHayka. CBs3b OMONOTMU C OOIIECTBEHHBIMHM, TEXHMYECKUMHU H IPYTUMU
€CTECTBCHHBIMU HayKamu, Quiocodueld, ITHKOW, SCTETHKOW H mpaBoM. Pomb Ouonoruu B
(dbopMUpOBaHUU COBPEMEHHOM HayuyHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTtoapl nO3HaHUS KUBOW IpUpOIbl (HAOIIOAEHHE, SKCIEPUMEHT, ONMCAaHUE, W3MEpPEHUE,
KJaccuuKalus, MoJIeTUPOBaHKe, CTaTUCTUYECKass 00pab0OTKa JaHHBIX).

JdeMoHcTpanum:

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

TaOmuie! u cxeMbl: «MeTo/bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Mcmonp3oBaHME pPAa3lIUYHBIX METOJOB IPH H3YYCHUU
OMOJIOTrMYEeCKUX O0BEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHust 6uonoruu. OTIn4Ke KUBbIX CUCTEM
OT HEOPTAaHUYECKOU IPUPOJIBI.

CpoiicTBa OmocucteM W HX pa3HoOoOpasue. YPOBHM OpraHu3aludd  OHUOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIHN, TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBI.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHM OpraHW3allUd IKUBOU
MIPUPOJIBI.

Ob6opynoBanue: Mmoaens Moiekynsl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUN COCTaB KJIETKU. XMUMHUYECKHE IEMEHTBI: MAKpOAJIEMEHThl, MUKPOIJIEMEHTHI.
Boga n MuHepalibHbIE BEIIECTBA.

@OyHKIMM BOABI 1 MUHEPAJIbHBIX BellecTB B KieTke. [lognepikanue ocmoTrueckoro 6anaHca.

benku. CoctaB u crpoeHue 0enkoB. AMUHOKUCIOTE — MOHOMEPHI OenkoB. HesameHnumsble u
3aMEHUMbIC AMUHOKHUCIOThl. AMUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYPbl OEIKOBON MOJEKYIIbI
(mepBrUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUYHAsI CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
buonornyeckue pyHKINU OEIKOB.

®epMeHThl — OuWonormueckue katanuzaropbl. CTpoeHue ¢epMeHTa: aKTHUBHBIA LEHTD,
cyoctpatHas  crnemuguuHocte.  Kodepmentsl.  Buramunbl.  Ominums  ¢GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MOHOcCaxapuIsl (TIH0K03a, pubo3a M J1e30KCcupub03a), aucaxapusl (caxaposa,
JAKTO3a) W TMoJucaxapunbl (Kpaxmani, TJMKOTeH, IeJUToio3a). buomornueckne QyHKImm
YTJIE€BOJIOB.

Jlununael:  Tpurnuuepuabl,  ¢gocdonaunuapl, crepounsl. ['mapoduinbHO-TUAPOPOOHBIE
cBoiicTBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCNKOB M JIMIUAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnosbie xucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[uTonorus — Hayka o kietke. Kietounas teopust — mpuMep B3aUMOAECHCTBUS Hiel 1 (pakToB
B HAyYHOM IMO3HAHUU. MeTo/1bl U3y4eHUs KIETKH.

Knerka kxak nenoctHas xuBas cuctema. OOIIMEe NPU3HAKK KIETOK: 3aMKHYTas HapyxHas
MeMOpaHa, mosekynsl JJHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumbl  kJIeTOK: dJykKapuoTHYecKas U IpokapuoTHueckas. (OcoOEHHOCTH  CTPOCHHS
npokapuoTuyeckoil kietku. Knerouynast crenka Oaktepuil. CTpoeHHE SyKapUOTHYECKON KIIETKU.
OCHOBHbBIE OTJINYHS PACTUTEIIbHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, UX (YHKIIHH.
[Ina3maruueckass MemOpana, e€ cBoiicTBa u (QyHKuuH. [luTomnasmMa u €€ oOpraHoubl.
OpnomemOpanubie opranouab! kietku: JIIC, ammapar 'onbmxu, nuzocomsl. TlomyaBToHOMHBIE
OpraHoubl KJIETKA: MUTOXOHAPUH, IutacTuabl. [IponcxoxaeHne MUTOXOHApUI U muacTUl. Buasl
mwiactug. HemeMmOpaHHbIE OpPraHoWabl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOIH,



PECHUUKH, KIYyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

Anpo — perynaropHslidi neHTp KieTku. CTpoeHue smpa: sijaepHas o00JovykKa, KapuoIliazMa,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEIIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsl:  «PacnpeneneHne  XUMHUYECKMX  JJIEMEHTOB B HEKHUBOM  IIPHPOIE»,
«PacrpeneneHne XMMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOIEY.

Tabmuupl u cxemsl: «llepuoguueckas TabnMua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «buocunres Genka», «CTpoeHne Monekyiasl Oenka», «Ctpoenue epmeHTay,
«HyxnennoBsie kuciotbl. JJHK», «Ctpoenue momnekyinbl AT®D», «CTpoeHue 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHME pacTUTEIbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTHYECKOM KIIETKW», «CTpOeHHUE AApa KIETKN», «Y TIeBOIABD, «JIumuas».

OO6opynoBaHue: CBETOBOH MMKPOCKOM, O0OOpyIOBaHWE Ui TPOBEICHHs HaOII0ACHUH,
U3MEPEHUH, SKCIEPUMEHTOB, MHKpOIpenapaTbl PacTUTENIbHBIX, KMBOTHBIX M OaKTepHaJIbHbBIX
KJIETOK.

JlabGoparopHble H NpaKkTHYecKue padoThbl:

JlaboparopHast pabora Ne 1. «/M3yueHWe KaTaIMTHYECKOW AaKTUBHOCTH (epMeHTOB (Ha
IpUMepe aMUJIa3bl WM KaTaslas3bl)».

JlabopaTtopHas padota Ne 2. «M3yueHue cTpoeHus: KJIETOK paCTEHUM, )KUBOTHBIX U OaKTepHid
I10JI MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUEY.

Tema 4. /KusHeaesTeJIbHOCTH KJIETKH.

OOmeH BemecTB, WK MeTab0oIu3M. ACCUMUIIALINS (TIACTUHYSCKU 0OMEH) U AUCCUMUIISAIUS
(3Hepreruyeckuii OOMEH) — JIBE€ CTOPOHBI €AMHOIO Ipolecca Meradonusma. Poiib 3aKkoHOB
COXpPAHEHMs BEIIECTB M SHEPIMM B IOHUMaHUU MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(MHBEIN W TeTepoTpodHbId. Poimb ¢gepMeHTOB B 0OMEHE
BELIECTB U NIPEBPALEHUH SHEPTUHU B KIIETKE.

@®otocunre3. CmeroBas u TemHOBas (a3el ¢orocuHTe3a. Peakuum ¢dorocuHTE3A.
O¢dextuBHOCTh (poTOCHHTE3a. 3HAUEHHE (OTOCHMHTE3a AJS KU3HM Ha 3emuie. BiausHue ycioBuii
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEeMOCHHTE3upyrolue OakTepuu. 3HAUeHUWE XEMOCHHTEe3a JUIl JKU3HU Ha
3emie.

OHepreTuyeckuii oOMeH B KieTke. Pacliensenne BemecTs, BbIJeIEHHE U aKKyMYyJIUPOBaHHUE
SHEPruM B KIETKE. OTambl 3HEpreThyeckoro oOmeHa. [nmukonus. bpoxeHue U ero BUIBL
KucnoposgHoe okucieHue, HWIM KJIeTOUYHOe JbIxaHue. OKuciaurenbHoe (ochopriinpoBaHHeE.
O} heKTHBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peaknum martpuuyHoro cuHte3a. ['enermueckas wunHdopmamus u JHK. Peanuzanus
reHeTUYeCKO MHpopManuu B KiIeTKe. ['eHeTHMuecKui KoJl M ero cBoWcTBa. TpaHCKpUNLUS —
matpuunblii cunte3 PHK. Tpancnsiuusa — OuocunHTe3 Oenka. Dtanbl TpaHcusauuu. KoaupoBanue
aMUHOKHCIIOT. Postb prbocoM B 6rocuHTE3€e Oernka.

Hexnerounsle ¢popmbl sxu3HU — BUpYCHL. McTopust oTkpbiTHs BupycoB (. 1. ViBaHOBCKMiA).
Oco0eHHOCTH CTpPOEHHUsI W JKU3HEHHOro IMKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BHpycamMHu. Bupyc mmmyHnonedpunura venoseka (BUY) —
Bo3Oynutens CIIM[la. OOpatHas TpaHCKpUmuMs, peBepTaza M wuHTerpasa. IIpodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHUA.

JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmuis! u cxembl: «Tunsl nuTanus», «Metaboauzmy», «MHUTOXOHAPUN», « IHEPreTUUECKUI
obmen», «Xiaoporutacty, «Potocunres», «Ctpoenne [JHK», «CtpoeHue u (yHKIMOHMPOBAHUE
reHa», «Cunte3 Oenka», «['eHetnueckuil kom», «Bupyce», «bakrepumodarun», «CtpoeHue u
*u3HeHHbIH Uk Bupyca CIIN/1a, 6akreprodaray, «Pemmukarms JJHK».

Ob6opynoBanue: Moaenu-ammiukanuu «Yapoenne JIHK u Tpanckpumnmus», «buocuHTe3
6enkay, «CTpoeHHe KIETKN», Mojieb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblif LMK, MM JKU3HEHHBIM IMKI KieTku. WuTtepdaza u mwuro3. Ilpoueccsl,



npoTekaromue B uHTepdaze. Perumkanms — peakums matpuuHoro cuntesa JIHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIN Ha0Op — KapuoOTHN. JIUTUIOMIHBIA W TalJIOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTunael. LluToNmOrMuecKkne OCHOBBI Pa3MHOXKEHUS W WHIAMBHIYaIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu murosa. IIponeccsl, npoucxoasimye Ha pa3sHbIX CTAIUSAX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[Tporpammupyemasi rudeib KJIETKU — aloITO3.

@opMbl pa3MHOXKEHHUS OPraHU3MOB: OECrojoe U MosioBoe. Buapl 6ecrnonoro pa3MHOKEHHUS:
JeTICHHE HAaJIBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpPa30OBaHHE, BETETATUBHOE
pa3MHoO)eHue. VICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEIEKLIUH.

[TosoBOE pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Meito3. Craaum wmeiosa. Ilpoieccel, npoucxopsimue Ha craausx wmenosa. [loBenenue
XpoMocoM B Merno3e. Kpoccunrosep. bronorundeckuii CMbICI M 3HAaYEHHUE ME03a.

I'amerorene3 — mporecc o0Opa3zoBaHUs IMOJIOBBIX KJIETOK Y YXKUBOTHBIX. lloJiOBBIE >Kene3bl:
CEeMEHHUKH U smuHuKU. OOpa3oBaHHWE M PA3BUTHE IOJIOBBIX KJIETOK — raMeT (CrepMaro30uf,
giilleKIeTka) — coepMaroreHe3 U oBoreHe3. (OcCoOEGHHOCTH CTPOCHHS  SIMIIEKIETOK U
cnepmaro3onioB. OmonorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BuThe (OHTOTeHE3). DMOPHOHAILHOE pa3BUTHE (AMOpHOTeHe3). DTarbl
SMOPHOHAILHOTO PAa3BUTHS y MO3BOHOYHBIX >KMBOTHBIX: APOOJICHUE, TacTPYINALHUs, OpraHOTeHEs.
[ToctomMOpuoHanbHOe pa3BUTHE. THUIBI MOCTIMOPHOHAIBLHOTO PA3BUTHA: MPSAMOE, HEMpsIMoe
(mmunHOYHOE). BnmsHue cpensl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOX/IEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmumpr 1 cxembl: «@OpMbI pPa3MHOKEHHUS OPraHU3MOBY», «/IBOitHOE OIUIOJOTBOpEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pPa3sMHOKEHUE pPACTEHUI», «/lejaeHue KieTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHHe XpomocoMbly», «Kilerounslii mukiy, «Permkanus
JHK», «Mutos», «Menos3», «IIpsmoe n HenpsaMoe pasBUTHE», «I'aMeTOreHe3 y MIIEKOIUTAIOIUX U
yesoBekay, «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTtsl «CrnepMaTo30upl  MIIEKOIIUTAIOLIETO»,
«SlifexneTka MIIEKONUTAOLETO», «KapnoknHe3 B KJIETKax KOpEIKa JIyKa», MarHUTHAas MOJEIb-
anmutukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XxpoMoCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabora Ne 3. «HaGmronenne mMuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlabopatopnas pabora Ne 4. «M3yueHwe CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

IIpenmMer u 3agaum re”HeTuku. Mcropus pasButus TeHETHKH. Ponb nuronoruu u
SMOpHUOJIOTUH B CTAHOBJIEHUU TeHETHKHU. Bkiax poccHiCKUX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE
TEHETUKU. MeToapl TEeHeTHKH (TUOPHIOJOTHYECKUHM, [UTOTCHETUYECKUH, MOJEKYISIpHO-
reHetnyeckuit). OCHOBHbIE T€HETHYECKHe MOHATUA. ['eHeTnyeckas CUMBOJIMKA, UCHOJIb3yeMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HAacCJeIOBaHUs  INpPHU3HAKOB,  ycTaHoBieHHble [.  Mennenem.
MoHorubpuaHoe CKpelrBaHue. 3aKoH eIuHo0O0pa3ust TMOpUAOB MepBoro nokosieHus. IIpaBuio
JOMUHUPOBaHUS. 3aKOH pacllerUieHus mpu3HakoB. [ unore3a ynctorel ramer. [lonHoe u HemoaHOE
JOMHUHHPOBAHHUE.

JurubpugHoe  CKpeluBaHUE. 3aKOH  HE3aBUCHUMOIO  HAcleJOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JAUTHOPHIHOTO CKPEUIMBAHUA. AHAIM3HPYIOILee CKpelUBaHHE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPeIeIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HaciezoBaHWe mpu3HakoB. PabGora T. MopraHa 10 CLEIUIEGHHOMY
HacJleJoOBaHHIo0 TeHoB. Hapyienue cuensieHus reHoB B pe3ysbTaTre KpOCCHHIOBEpa.

XpOMOCOMHasl TEOpUsl HACIIEICTBEHHOCTHU. | '€HeTHUeCKHE KapThl.

I'eneTnka mona. XpoOMOCOMHOE OIpEAENICHHE MO0Ja. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ M reTeporaMeTHbIE Opranu3Msl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.



N3menunBocTh. Bubl M3MEHUMBOCTH: HEHACIIEACTBEHHAsI U HAcjleACTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHOW  HM3MEHYMBOCTH. XapaKTepUCTHUKAa  MOAM(PUKAMOHHON  HW3MEHUYUBOCTH.
Bapuanuonsslili psa u BapuaunoHHas kpusas. Hopma peakumu npusHaka. KonamuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAM(PUKALMOHHON U3MEHYHBOCTH.

HacnencrBenHas, wiu TE€HOTHNMYECKas, M3MEHUYMBOCTb. KOMOMHATHBHAs W3MEHUYUBOCTD.
Meiio3 U TMOJOBOM MpolecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTU. MyTanmoHHas
u3MeH4MBOCTh. Kiaccudukamuss MyTauuid: TeHHBIE, XPOMOCOMHBIE, TeHOMHbIE. Yacrora u
MpUYMHB MyTauuii. MyTtareHHsle ¢akTopbl. 3aKOH TOMOJOTHYECKHX DSJIOB B HAclIEACTBEHHOMN
n3MenunBocty H. U. BaBuiosa.

BuesaepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka wuyenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
TeHEaJOTUYECKUI,  ONM3HELOBbI, LUTOTEHETUYECKUM, OMOXMMHUYECKUN,  MOJEKYISIPHO-
reHernyeckuii. COBpPEMEHHOE OIpeleIeHUEe TEHOTUIIA: IIOJIHOTEHOMHOE CEKBEHHPOBAHME,
TreHOTUIIUpOBaHUEe, B TOoM uucie ¢ mnomousto [I[[P-ananuza. HacnencrBennsle 3aboneBaHus
YeJI0BEeKa: TeHHbIE 00JIEe3HH, OO0JE3HH C HACIEICTBEHHOH MPenpacioioKeHHOCThI0, XPOMOCOMHBIE
6one3nu. Comatuyeckue U reHepatuBHble MyTanuu. CTBOJIOBBIE KIIETKU. [IpUHIUIIBI 310pOBOTO
oOpa3a XW3HHU, IUATHOCTUKH, MPOPWIAKTHUKUA W JICUCHUs TEHETHYECKHX Oone3zHeld. Memuko-
FEHETUYECKOE KOHCYJIbTUPOBAaHME. 3HAUYEHHE MEIULUMHCKOM TIE€HETUKH B MPEIOTBPAILCHUH H
JICUCHUH TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpamum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBumos.

TaOmuupl u cxembl: «MOHOrMOPUAHOE CKpELIMBAaHUE U €ro LIMTOT€HETHUYECKas: OCHOBAY,
«3aKOH PACIIEIUICHUS U €r0 IUTOTeHETHYeCKast OCHOBaY», «3aKOH YHCTOTHI ramMeT», «lurudbpuanoe
ckpemBanue», «lluTomornyeckue  OCHOBbI ~ JAUTMOPUIHOrO  CKpeluBaHus»,  «Meilo3y,
«B3anmojielicTBHE ajuIeNIbHBIX T€HOBY, «| €HeTHUeCKue KapThl PACTCHUH, )KUBOTHBIX U YEJIOBEKA,
«['eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOro ¢ mojoMm», «Kapuotumsl
YyeloBeKa W IKUBOTHBIX», «Buael wu3mMeHUHBOCTHY», «MoAu(pUKAIMOHHAS HW3MEHUYHUBOCTHY,
«HacnenoBanue pesyc-pakropa», «'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-anmiukanun «MoHorubpuaHoe ckpemuBaHue», «HemonHoe
JOMUHHpOBaHUE», «JluruOpugHoe ckpemmBanue», «llepekpécTt XpoMOocoM», MHKpPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, MyTanuu (GOpMbl KpbUIBEB M OKPAaCKH Tena), repOapuid
«I'opox MOCEeBHOW.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHIHOTO M TUTHOPUIHOTO
CKpEeIIMBaHUA y Ip030(UIIbl HA TOTOBBIX MUKPOMpEnaparax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MOAM(PUKAITMOHHOW W3MEHYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopnass pabora Ne 7. «AHamu3 MyTauuid y JApo30@uiIbl Ha TOTOBBIX
MHUKpOIpenaparax».

[IpaxTuueckas padorta Ne 2. «CocTaBiieHue U aHaJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOIECC. 3apOKJICHUE CeNeKINU U nomectukanus. Yuenue H. U.
BaBunmoBa 0 1eHTpax MPOHMCXOXKIEHUS W MHOT000pa3usi KyIbTYpHBIX pacTeHuid. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COopT, MOpoJa, IITaMM.

CoBpeMeHHBIE METONBbI CeJeKIMU. MaccoBBbIi M WHIUBUAYATbHBIH OTOOPHI B CENEKIUU
pacteHnii U KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOICTBEHHOE CKpellMBaHWE — WHOPHIAMHT.
Uucras nuaus. CkpeuBaHue YUCThIX TUHUH. ['eTepo3uc, mnu rubpuaHas cuina. HepoacTBeHHOE
CKpellrMBaHue — ayropuauHr. Otaanénnas rudpuansanus u e€ ycnexu. FickyccTBeHHbIN MyTareHes
Y TIOJIy4eHHUE TOJUIIONI0B. JIOCTUKEHHUS CENEKIINU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTambl CO3JaHUS
pexombunantHoit JIHK wu Ttpancrenneix opranm3moB. Kierounas wumkeHepus. KiierouHble
KyIbTypbl. MUKpOKJIOHAJIIbBHOE pa3MHOKeHHE pacTeHHil. KioHupoBaHuE BBICOKONPOYKTHUBHBIX
CEeNIbCKOXO3SMCTBEHHBIX OpPraHW3MOB. OKOJOrMYeCKHe U d3THYeckue mnpobiemsl. MO —
TFeHETUYECKU MOJU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:



IToprpetsi: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumpr u cxembl: kapta «lLleHTpBl MNPOMCXOXKIEHUS U MHOro00pa3us KyJbTYpPHBIX
pactenuit», «llopoabl HOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMiD», «OTaanéHHas
ruopunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomumnounus», «OOBEKTHI
onorexHonorum», «KiierouHble KyabTypbl M KJIOHHpOBaHHE», «KOHCTpyupoBaHWE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBanue: MYJSDKM IUIOJIOB U KOPHEIUIONOB TUKUX (OPM M KyJIbTYpPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX03SICTBEHHBIE PACTCHHS.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTHUKEHHS CENEKLIMU PACTeHUH U JKUBOTHBIX (Ha
CENICKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIUIMYHOE
XO035ICTBO, J1a0OpaTOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

[Ipennocsiiku BOZHUKHOBEHUS 3BOJIOLMOHHON TEOPUU. DBOJIOLMOHHAS TEOPHUS U €€ MECTO
B Ouosioruu. BiusiHue 5BOIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYIHX HaYK.

CauzerenbcTBa 3BotoLuu. [laneonTonornyeckue: nocaea0BaTeabHOCTh MOSBICHHUS BUJOB B
[AJICOHTOJIOTMYECKOH JIeTonuCH, epexoiHble popMbl. bruoreorpaguueckue: cXoACcTBO U pa3jinyue
dayH 1 (I0p MATEPUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOJCTBA W pa3iuuus SMOPHOHOB pa3HBIX BHJIOB I103BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE, pPYJUMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHUE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
MeTaboIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHass teopusa Y. JlapuHa. [Ipeamnoceuiku BO3HMKHOBEHMS JapBHHH3MA.
JIBIDKYIIME CHJIBI ABOJIOIMH BHJIOB 110 J[apBUHY (M30BITOYHOE pa3MHOXKEHHE MTPU OTPAHUICHHOCTH
pecypcoB, HeolpeesIEHHas U3MEHYMBOCTh, 00pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3Bosmonuu (CTD) u e€ oCHOBHbBIE TOJI0KEHUS.

Muxkpossomtonus. [Tomynsanus kak eqMHULa BUA U 3BOJIIOLUY.

JBmwxyme cwibl ((pakTopsl) SBOJIOLMK BHIOB B IpUpoie. MyTanmMOHHBIM Mporecc U
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysiiinoHHbIe BOJIHBI U ipeid reHoB. M3omsiuus 1 Murpanus.

EctectBenHbIi 0TOOp — HanpaBisoMUi (pakTop 3BooIUNA. DOPMBI ECTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTar 3BoJouuu. [Ipumeps! mpucnocobiaeHuit y
OopraHu3MoB. ApomMop(]O3bl U UIUOATATITAIINH.

Bun u BumooOpazoBanue. Kpurepum Buzma. OcHOBHBIE (QOpMBI  BHJ000pa30BaHUS:
reorpauyeckoe, YKOJIOrHUECcKoe.

MakposBomronust. Popmbl  3BOSIOLUU:  (UIIETHYECKAsi, JAMBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

IIponcxoxkaeHne OT HECIENMAIN3UPOBAHHBIX NIpeaKoB. [Iporpeccupyromas cnenuain3amnys.
AnanTuBHas paauanus.

JdemoncTpanum:

[Moprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. Bap, D.
I'exkens, . Mromnep, A. H. CeBepros.

Tabnuis! 1 cxemsl: «Pa3BuTHEe OpraHn4ecKoro Mupa Ha 3emiie», «3apobIlId M03BOHOUYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Dopmbel 00ppOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0pa3ue copToB pacTeHHil», «MHoroodbpasue mopoa KUBOTHBIXY», «llomymsiumy,
«MyTanoHHasi U3MEHYMBOCTBY, «Apomopdosbl», «Mnumoanantamumn», «OOmas aereHepanus»,
«/IBmxymue cuitbl sBOTIONIMNY, «Kapra-cxema mapmpyrta nyremectsus Y. lapsunay, «boppba 3a
cymectBoBaHuey, «lIpucrnocobieHHOCTs OpraHu3mMoBy», «l'eorpaduueckoe BHI000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHUE.

Ob6opynoBaHue: KOJUIEKLUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHM OKpAcKH, HaOOp IJIOJOB M
ceMsiH, Koyuiekius «lIpuMepsl 3alllUTHBIX MPHUCIOCOOTIEHUN Yy KMBOTHBIX», MOfelb «OCHOBHbIE
HaMpaBJICHUs BOJIOIUWY», 00BEMHAs MoJieNb «CTpOEeHUE FOJIOBHOTO MO3Ta O3BOHOUHBIX).

buoreorpaduueckas kapTa Mupa, KoyuteKIus «PopMbl COXpPaHHOCTH UCKOMAEMbIX KUBOTHBIX
U pacTeHui», mojenb anmiukanus «llepekpéct xpoMocoM», BiakHbele npenapartsl «Pa3Butue
Hacekomoro», «Pa3BuTue msArymku», Mukpomnpenapar «Jposoduia» (Hopma, MyTanuu (OpMBI



KPBUIBEB U OKPACKH TEJA).

JlabGopaTropHble U NpaKkTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Jlabopatopnas pabora Ne 2. «OmnucaHue MPUCITOCOOJEHHOCTH OpraHm3dMa #  eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4yHble TPEACTABICHUS O 3apOKACHMM >XU3HU. HaydHble TUNOTE3bl BO3HUKHOBEHUS
KU3HM Ha 3emuie: aOuoreHe3 M MaHcrepMmus. XHUMHUYECKas 3BOJIONUS. AOHOTeHHBIN CUHTE3
OpraHUYECKUX BEIIECTB M3 HEOPTraHWYECKUX. DKCIEPUMEHTAIBHOE MOJTBEPKICHHE XUMHUYECKOU
sBomtonuu. HauvanpHbie dTambel Ouosiornyeckoi spomonuu. ['unoreza PHK-mupa. dopmuposanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE MPOTOKJICTKH. [lepBble KIETKM W WX HBOJIOIHUS.
®opMHUpOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie no spam u nepuogam. Karapxeit. Apxeiickas U mpoTepo3onckas
apsl. [laneosolickas spa u €€ nmepuoapl: KeMOPUHCKHUIA, OpJIOBUKCKUHN, CUITYPUHUCKUH, TEBOHCKHM,
KaMEHHOYT OJIBHBIN, IEPMCKHU.

Me3so30iickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKU, METOBOIA.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiuMaTa M TeO0JIOTMYECKHUX MpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
PACTUTENBHOTO U )KUBOTHOTO MHpa. ApoMopd03bl y pacTEHUH U KUBOTHBIX. [losiBNIeHUE, pacuBeT u
BBIMUpPaAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHHe HBOJIIOLMHU. OCHOBHBIE CHUCTEMATUYECKHE
IPYIIIbI OPTraHU3MOB.

OBoNtOIMs  YelloBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpelcTaBlIeHUH O
MIPOUCXOXKACHUH YeloBeKa. MeTo bl u3yueHus antponorene3a. CXoACTBa U pa3jinyusl YEIOBEKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIOBEKa.

HBwxymme cuibl  (pakTopel) aHTpomoreHe3a. HacneAacTBeHHas U3MEHUHMBOCTh H
eCTeCTBEHHBII 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HU, M3TOTOBJICHUE OPYIUH TpPyHa, MBIIIJICHHUE,
peusb.

OcCHOBHBIE CTaauM M BETBH OHBOJIIOIMU YEJOBEKA: aBCTPAJIOMUTEKU, YUeNOBEK yMeEbIid,
UYenosek npsamoxoasiui, YemoBek HeaHAepTaabCKui, YenoBek pasymHbii. Haxonku uckomnaemsix
OCTaTKOB, BpEMsl CYyIIECTBOBaHHs, 00JAaCTh pacHpOCTpaHEHUs, 0ObEM TOJOBHOTO MO3ra, 0o0pas3
KU3HU, OPYIUS.

UYenoseueckne pacbkl. OCHOBHBIE OOJIBIIME Pachl: €BpOINEOHAHas (eBpasuiickas), HEerpo-
aBcTpajougHas  (PKBaTOpHalbHasl), = MOHTOJIOMAHAas  (a3WaTcKo-aMepuKkaHckas).  UepTsl
MPUCTIOCOOJIEHHOCTH IPEACTaBUTENEH YeOBEYECKUX pac K YCIOBUSM cyllecTBoBaHusA. EnnHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpauuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /{apsus.

Tabmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHON CHUCTEMBD», «Pa3BUTHE OpPraHUYECKOTO
mupa», «PacturenpHas kietka», <«OKuBoTHas kietrka», «lIpokapuoTmueckas KieTKaw,
«CoBpeMeHHasi CHCTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEpT CTPOEHUs
YeloBeKa W 4YelOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MecTa MaJCOHTONOTUYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO 4YeloBeKa», «JlpeBHeilmme moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0/IN», «UeloBeuecKre pachi.

Ob6opynoBanne: Mymspku — «[Ipoucxoxxknenue  denoBeka»  (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPOMa, HeaHAepTallblla, KPOMaHbOHIIA), CIENKU WM W300paKeHHs KaMEHHBIX OpyIuit
MEePBOOBITHOTO 4YeNOBEeKa (KaMHH-UONIEphl, pyOuia, ckpedyia), T€OXpPOHOJOTHYecKas TabmuIa,
KoJuteKIus «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHI.

JlabGoparopHble U NpaKkTUYecKue padoThbi:

[IpakTnueckas padora Ne 1. «/3yueHue MCKOMAEMbBIX OCTATKOB PACTEHUN W KUBOTHBHIX B
KOJUIEKIIHASX .

DKCKypcusi «IBOINIONHS OPTaHUYECKOT0 MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WIIH
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl U OKPY:KAKIIAS cpeaa.

DKOJIOTHS KaK HayKa. 3aJjaud U pa3/ieibl SKOJIOTHH. MeToIbl SKOJIOrHYECKUX UCCIIEJOBAHUMN.
DKOJI0rM4ecKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenbl oOuTaHus OpPraHHU3MOB: BOJIHAS, Ha3eMHO-BO3/yILIHA, MOYBEHHAS,
BHYTPHOPraHU3MEHHAs.

Okonorndyeckue ¢akropsl. Kiaccuduxamms skomormueckux (akTopoB: aOHOTHUECKHE,
OMOTHYECKHE U aHTPOIIOreHHbIE. J[efiCTBHE HKOJIOTHYECKUX (DAKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue  (akTopbl:  CBET,  TeMIeparypa,  BiIaxHocTh.  DoTomepmoausM.
ITpucnocoOaeHns opraHu3MoB K JIeHCTBUIO abMOTHUYECKUX (hakTOpoB. bruonornueckue puTmsl.

buotnueckue gakropsl. Busibl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPCHIIHSI, XUIITHUYECTBO,
cuMm6buo3 u ero gopmsl. Ilapazutusm, koonepanus, MyTyaiau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIHM3M, HEUTpaIM3M. 3HAUYCHHE OMOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOJHBIX COOOIECTBAX.

OKOJIOTMYECKHE  XapaKTePUCTUKU nonyisiuu. (OCHOBHBbIE [OKa3aTelud MOMYJALHUU:
YUCIEHHOCTh, IIJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. JlMHamuka
YUCJIEHHOCTHU MOIYJIALNU U €€ peryJsiusl.

JdemoHcTpauuu:

[Moptpetsl: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmuuel u cxemsl: kapra «lIpuponnsie 30HbI 3emin», «Cpeasl 0OUTaHUST OPraHU3MOBY,
«Dotonepuoauzmy», «llomynauum», «3aKOHOMEPHOCTH POCTAa  YUCIEHHOCTH  IMOMYJISALUU
uHOy30pun-Tyhenbkn», «[Iumessie nenmy.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparophnas padora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PAacTEHUH W3 Pa3HBIX MECT
OOUTaHUSY.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «[loacuér mioTHOCTH NOMYJISILIUI pa3HbIX BUJIOB PACTCHUI.

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

Coo0111ecTBO Opranu3MoB — O6roteHo3. CTpyKTypbl OMOIIEH03a: BHI0BAsI, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Okojorudeckue cucreMbl (dkocuctembl). I[loHsATne 00 sKocucTeMe M OHUOI€OLEHO3E.
@OyHKIMOHANbHBIE  KOMIOHEHTBHl  AKOCUCTEMBI:  MPOJIYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M MOTOK JHEPTUM B IKocucTeMe. Tpoduueckue (MUIIEBHIE) YpPOBHHU
skocuctembl. Ilumessle nenu u cetu. OCHOBHBIE NTOKA3aTeNIM 3KOCUCTEMBI: OMoMacca, IPOLyKIIHsL.
DKOJIOTUYECKHE TUPaMUABL: TPOMYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBa HSKOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALHNs, pasButue. Cykueccus.

[Ipuponnble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. ODKOCHCTEMa XBOWHOTO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpo3KocucTEMBL. YpOoskocuctemsl. buonormueckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak Qakrop ycroiunBocTu sKocucteM. CoxpaHeHHE OHOIOTHYECKOTO
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u crpykrypa ouocdepsl. JXKusoe
BeliecTBO U ero pyHkuuu. OcobeHHocTu 6rocdepsl Kak ri1odanbHOI skocucTeMsl. JJuHamuyeckoe
paBHOBecHe 1 oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKME IUKIBI 3JIEMEHTOB (yIrjiepoja, azoTa).
3oHanbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3emnn. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modanbHbIe
AKOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHHE TPUPOABI M uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsi Kak OCHOBA
ycroiunBocTu Onocdepbl. OCHOBa PallMOHAIBHOTO YIPABIEHUS MPUPOJHBIMU pecypcaMu U HX
ucnosib3oBanue. JlocTkeHst OMOJIOTUU M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumsr 1 cxemsl: «[lumessie nenu», «buoneHos: coctaB u cTpykTypay, «IlpupoaHbie
cooOmiectBay, «llenn mnuTaHus», «IKonoruyeckas mnupamuiaa», «buochepa u yenosekx»,
«QKocHucTeMa UIMPOKOIMCTBEHHOTO Jieca», «JDKOCHCTEMa XBOMHOrO Jiecay, «buolenos Bogoéma,
«ArpoueHos, «IIpuMepHbie aHTPONOreHHbIe BO3ACHCTBHS Ha IPUPOAY», «BaxkHe1ne nCTOYHUKH
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «llouBa — BakHelmmas cocTaBistonias Ouocgepb»,
«DaxTopsl Jerpasanuu nousy, «llapHukoBsiit s dexT», «DaKTOpbl paIuOoaKTUBHOTO 3arps3HEHUS



ouocheprr», «OO6mas crpykrypa Ouocteps», «PacmpoctpaneHue Ku3HH B Ouocdepe»,
«O30HOBBI 3KpaH Ouochepr», «Kpyrosopor yriepoma B Omochepe», «Kpyroopor azora B
MIPUPOJIEN.

OO6opynoBanue: Mojelb-anmuIMKanus «Tunudasie OUOIeHO3b», repbapuii «PacTutenbHbie
coobmiecTBay, KoJuieknuu «buorneHo3», «BpemuTenn BaKHEHIIMX CEIBCKOXO3SHCTBEHHBIX
KyIbTYp», TepOapud M KOJJICKUMHW PpACTeHH U JKUBOTHBIX, MPHUHAJIEKAIINE K pPa3HbIM
IKOJIOTHUECKUM TpynmnaMm ogHoro Buaa, KpacHas kuura Poccuiickoit ®eneparuui, u300paskeHuUs
OXpaHsEMbIX BUJOB PACTEHUN U KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnMBarOTCs TpeOOBaHMSI K pe3ylbTaTaM OCBOEHUS
00y4JaromuMUCS TPOrpaMM CPETHEro OOmero oOpa3oBaHMS: JIMYHOCTHBIM, METANPEIMETHBIM U
NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHs Ipeamera «buosorus» BBIICICHBI
CJICAYIOIINE COCTABJISAIOLINE: OCO3ZHAHUE 00YUaIOUIMMHUCS POCCUHCKOM IpaXk1aHCKOW UAEHTUYHOCTH
— FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEACIICHHUIO, HATMYUE MOTUBALIMHU K
00y4eHHI0 OMOJIOTUH, 1IeJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHHUX YOEXIEHUHN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAAULIMNA pa3BUTUS OMOJIOTMYECKOrO 3HaHMsI, TOTOBHOCTh
U CIIOCOOHOCTh OOYYaroIIUMXCs PYKOBOJCTBOBAaTbCS B CBOEH JI€ATENBHOCTH ILIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, MPHCYIIUMH CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHUs, HAJIMUNE
HKOJIOTUYECKOT0 ITPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH JKU3HEHHbBIE IIaHbI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUsA ImpeaMera «bHonorus» TOCTUTAarOTCA B EIUHCTBE
y4eOHOM M BOCHUTATENbHON AEATENbHOCTH B COOTBETCTBUM C TPAJAWLIUOHHBIMU POCCHUHCKMMHU
COLIMOKYJIBTYPHBIMHA, MCTOPUYECKMMHM U JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMM, IIPUHATHIMHU B
o0lIecTBe IpaBUJIaMM W HOPMaMHU IIOBEIEHUS U CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS WM CaMOpAa3BUTHUA, Pa3BUTUSA BHYTPEHHEH MO3MLUU JUYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyZa U CTaplIeMy IIOKOJEHHUIO, B3aUMHOIO
yBa)XKeHUsI, 0EPEKHOT0 OTHOIICHUSI K KYJIbTYPHOMY HACIEAMIO U TPAIULUSAM MHOTOHAIIMOHATBHOTO
Hapoza Poccuiickon denepannu, NpUpoOae U OKPYXKAKOLLIEH cpere.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4dyeOHOro mpeamera «buoNIOTHS» IOIKHBI OTpa)arb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs PYKOBOACTBOBAaTbCcS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM LIEHHOCTSIM POCCUICKOrO OOIECTBa, PAaCIIUPEHUE KU3HEHHOTO
OMBITA U ONBITA JIEATEIBHOCTH B MPOLECCE peaTN3allMi OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHON
NEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

COPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MLIMU  OOydaromierocs Kak  aKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0O OOIIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX TpaB M OOjI3aHHOCTEW, YyBa)XKCHME 3aKOHa M
IIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOM NEATENbHOCTH NPU CO3/1aHUM YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MTO3HABATeNIbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3UIIHMIO 110 OTHOLICHHUIO K SBJICHUSM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHUE YYUTHIBATh B CBOMX JIEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O B3aHMMOJAEHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[HAJIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYJHHMYECTBY B TIPOIIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
ITIO3HABATEJIBHBIX U UCCIIEIOBATEIbCKHUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS! K MHEHUIO ONIIIOHEHTOB
pu 00CYXIE€HUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU IE€ATEIBbHOCTH;



2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPaKTAHCKON WIACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepes POnMHOM, ropAocTH 3a CBOM Kpal, cBOr0 Ponuny,
CBOH S13BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILLIEHUE K IPUPOJHOMY HACIEIUI0 U MaMITHUKAM IPUPOJbI, JOCTUKEHUIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTH OILEHMBATh BKJIAJl POCCHMCKHUX YUYEHBIX B CTAHOBIIEHHE U Pa3BUTHE OHMOJIOTHH,
MOHUMAaHUS 3HAUYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB MPHUPOJbI, B JKH3HU 4YeNOBEKa U
COBPEMEHHOT0 00IIeCTBa;

ujeitHas yoe:xx IEHHOCTh, TOTOBHOCTH K CIYXEHHIO U 3auure OTeyecTBa, OTBETCTBEHHOCTh 32
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICH HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJHUTEISIM, CO3[JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpAaaULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

ITOHMMAaHHUE SYMOLIMOHAIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KayecTBa TBOPUYECKON JTMUHOCTH;

5) ¢puznueckoro BocnuTaHus, POPMUPOBAHUS KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOIO
os1aromosty4ms:

MOHUMAaHUE M peaju3alus 3J0pOBOr0 M 0e30macHOro odpasa >KM3HM (310pOBOE MUTAHHE,
COOJIIO/ICHHE TUTHEHWYECKUX TPAaBHJI M HOPM, COAJAHCHUPOBAHHBIA PEXHM 3aHATHH W OTABIXA,
perynspHas Gu3ndeckasi akTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3JI0POBBIO;

MIOHMMaHKE LIEHHOCTH MPaBUJI MHIUBUIYAJIbHOTO U KOJUIEKTUBHOI'O O€30MacHOr0 MOBEICHHS
B CUTYallUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCTEACTBUIM W HENPUATHS BPEAHBIX TMPUBBIUEK (YIMOTPEOJCHHS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOI00HE;

TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTU TEXHOJOTWYECKOW M COLMAIIBHOW HaNpaBIEHHOCTH,
CIOCOOHOCTh MHMIIMUPOBATD, IIJIAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSITH TAKYIO AESITEIbHOCTD;

UHTEpEC K Ppas3IMuHbIM cdepaM NpoecCHOHANbHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHMIO Ha MPOTSHKEHHM Beel
KU3HH;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA

9KOJIOTMUYECKH 11€JIecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHMKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS JKOJIOTMYECKON KYJIbTYphl: HPHOOpETEHHE ONbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI OKPYKAIOIIEH CPEJIbI;

OCO3HaHUe TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTeil UX pelieHus;

CMOCOOHOCTH MCIIOJIB30BaTh MPHOOpETaeMble IPU N3YUYE€HUH OMOJIOTHH 3HAHUS M YMEHHUS MIPU
pelieHnn npoOseM, CBSI3aHHBIX C PalMOHAIBHBIM MPUPOJIONOIb30BaHUEM (COOJIIOIEHUE TMPaBUII
MOBEJICHUS B MPUPOJIE, HATPABIICHHBIX HA COXPAHEHHE PaBHOBECHUS B dKOCHCTEMaX, OXpaHy BUOB,
IKOCUCTeM, OMoCheEpHI);

aKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCSILUX BPEJ OKPYKaIOIIEN IPUPOIHON Cpenie, yMEHNE
MIPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTUYECKHUE MOCIEICTBUS MPEANTPUHUMAEMbIX NEHCTBUI U
MpeA0TBpaIIaTh UX;



HaJIMYME€ PA3BUTOrO DSKOJOTMYECKOIO MBIIIJIEHUS, 3KOJIOTMYECKOM KYJIbTYpbI, OIBITA
NESATEIIBHOCTH ~ DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHMsS  PYKOBOACTBOBAaTbCA HMMH B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAIBHOM IIPAKTUKE, TOTOBHOCTM K YYacTUIO B
IIPAKTUYECKON ACATEIbHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOTO HAa JMAIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YUTATENIbCKOM KYJIBTYPBl KaK CpPEACTBA B3aUMOJICUCTBUSA
MEXy JIFOIbMU U TIO3HAHUS MUPA;

MOHMMaHHE CrenupUKA OHOIOTMM KaK HayKd, OCO3HaHHS €€ poiu B (OPMHPOBAHUHU
palMOHAIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JaHUM LIEJIOCTHOIO IMPEACTABICHHUS 00 OKpy’KarolleM
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEIOBEKA U OOIIECTBA, B IO3HAHUU NIPUPOAHBIX 3aKOHOMEPHOCTEN
U peLIEHUH NPOo0JIeM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHM JJISi COBPEMEHHOW NMBMJIM3AIMU: 0OeCreueHUs
HOBOI'O YpPOBHS Pa3BUTHsI MEAULUHBI, CO3JaHUE IEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pelars pecypcHble MpoOJIeMbl pa3BUTHs UYEIOBEUECTBA, IIOMCKA IyTEH BBIXOJA U3 TI00AIbHBIX
9KOJIOTUYECKUX Ipo0sieM M oOecreueHus nepexoja K YCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCTIOJIB30BAHUIO MIPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUHM OMOJIOTMYECKUX 3HAHUH B LENAX IMOBBIIICHUS OOILEeH
KYyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, KaK COCTaBHOM 4acTu (YHKIUOHAJIHHOU
IpaMOTHOCTH 00y4arouuxcs, popMupyemMoi npu U3y4eHnu OUoIoruy;

IIOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHHMs, HCIIOIb3YEMBIX B ECTECTBEHHBIX HAayKax,
CIOCOOHOCTH MCIIOJIb30BaTh IOJlydyaeMble 3HAHMUA JUId aHalu3a U OObBSICHEHUs SIBICHUM
OKpPY)KAIOILIEr0 MHUpa W MPOUCXOJAUNIMX B HEM HM3MEHEHUH, yMEHHE JienaTb OOOCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE Hay4HbIX (DaKTOB M HUMEIOIIUXCA JaHHBIX C LEJIbI0 IOJy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIOJIb30BATh OMOJIOTNYECKHUE 3HAHUS /IS pelIeHus Ipobiem
B PEAJIbHBIX )KU3HEHHBIX CUTYALUSIX;

OCO3HAaHHE LICHHOCTH HAy4YHOW JAEATEIbHOCTH, T'OTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
HCCIIEA0BATENIBCKYIO AEITENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOGHHS Y4yeOHOro mnpeaMera «bBHOJOTHs» BKIIOYAIOT:
3HaYuMBble A8 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOyYaAIOUIMXCS  MEXKIUCLUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIeHayYHbIE TOHATHUS, OTPAXKAIOIINE 11€JOCTHOCTh HAYYHOH KapTUHBI MUpa U
CHelU(pUKY METOAOB IO3HAHUSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, JHEpPTus,
SBJICHHE, IIPOIIeCC, CUCTeMa, HayuHbIH (DaKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNe, HaOJI0/IEHuEe, M3MEpPEHHEe, DKCIEPUMEHT W JApPYTuxX), YHUBEpCAJIbHBIE YydeOHbIE

neiictBus  (mO3HaBaTeNlbHbIE,  KOMMYHUKATHUBHBIE,  PETYIATUBHBIE),  OOECIEeUMBAIOIINE
dbopmupoBanre (PYHKIIMOHATBHON TPAaMOTHOCTH W COLMAIBHON KOMIETEHIIMU OOy4YaroIIUXCs,
CIOCOOHOCTh oOyyaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,

MHUPOBO33PEHUYECKHNE 3HAHWS W YHUBEpCaJbHblE Yy4yeOHbIE JEHCTBUS B IO3HABAaTEIbHON U
COLIMAJIbHON MIPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHHS MPOrpaMMbl CpeJHEro o0OIero o0pa3oBaHUS
JOJKHBI OTPaKaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe TeHCTBHS:

CaMOCTOSITENIbHO  (POPMYJIHpPOBaTh M aKTyaJIM3UpOBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPHUEMBI JJOTUYECKOTO MBIIUIEHUS (aHallM3a, CUHTE3a,
CpaBHEHMs, Kiaccupukaiuy, oO0O0OIIEeHUs), pPACKPBIBATh CMBICT OWOJIOTHYECKUX TMOHATHH
(BBLOENATH WX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATh CBSI3U C IPYTUMU MOHSATUSIMU);



ONpeNeNIATh ILETH JCATENbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTaThl I€ATEILHOCTHU C TOCTABICHHBIMU LIEIISIMU;

UCTOJb30BAaTh OHOJOTMYECKHE TOHATHA [ OOBSCHEHUS (AKTOB M SBJICHUH KHUBOH
HIPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTHBHBIC, JIyKTHBHbIC, [0 aHAJIOTUHU), BBISBISTDH
3aKOHOMEPHOCTH U IPOTUBOPEUYUs B PACCMATPUBAEMBIX SIBJIECHUSX, (OPMYJIHMPOBATh BBIBOJBI U
3aKJIFOUEHNS;

IIPUMEHATh CXEMHO-MOJICJIbHBIE CPEJICTBA Ul NPEICTABICHUS CYILIECTBEHHBIX CBs3ed U
OTHOIICHUHA B H3Y4aeMbIX OHOJOIMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH Ppa3HOTO poja,
BBISIBICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX UCTOUHHKAX;

pa3pabarbIBaTh IUIaH PEHICHUs] MPOOIEMBI ¢ YIETOM aHAJIM3a UMEIOIIUXCS MaTepUaIbHBIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBbHOCTb, OLIEHMBAThb COOTBETCTBHE pE3YJITATOB LEINSM,
OLIEHUBATh PUCKH MOCIIEJICTBUH AESATEIbHOCTH;

KOOpAMHUPOBAaTh U BBIIOJHATH PA0OTYy B YCIOBUSX PEANBHOT0, BUPTYAIBHOIO H
KOMOHMHUPOBAaHHOI'O B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PEIICHUH KHU3HECHHBIX POOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIa/IETh HABbIKAMHU Y4e€OHO-HCCIIEA0BATENbCKOM W IPOEKTHOW JESTENbHOCTH, HaBbIKAMU
paspelieHuss mpobieM, COCOOHOCTbIO M T'OTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pelIeHNs TPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMuHbIX METOJOB I103HAHUS;

UCIOJb30BaTh PA3JIMYHbIE BHJbl JAEATEJBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHMS, €ro
MHTEpHpETauy, NpeoOpa3oBaHUI0 M MPUMEHEHHWI0O B Y4YEOHBIX CHTyalHsX, B TOM YHCIE TpPHU
CO3JIaHMH Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBAaTh HAYYHBIA THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENBHON NEATEIBHOCTH H
KHU3HEHHBIX CUTYyalUsX;

BBISIBJISITH IPUUYUHHO-CJIEAICTBEHHBIE CBSI3U U aKTyallM3UpOBaTh 3aJ1auy, BbIBUraTh IMIIOTE3Y
e€ pelleHus], HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelIbCTBA CBOMX YTBEP)KJICHHH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUH PEICHUS;

aHAJM3UPOBATh MOJIyYEHHBIE B XOJI€ PELICHUs 33aJaud pe3yibTaThl, KpUTUUECKH OLIEHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYILECTBIATh lI€JICHANPABICHHBIA IOUCK IIEpPEeHOCa CPEIACTB U CHOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

yMETb  MEPEeHOCUTh 3HaHMs B  IIO3HABATEJIbHYI0 M  NPAaKTUYECKyl0  oO0jacTu
KHU3HEIEATEIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX o0acTel;

BBIIBUT'aTh HOBBIE MJIEH, NpeAsiaraTh OpPUTHHAIbHbIE IOJXOAbl M pPELICHHs, CTaBUTh
poOGJIEMBI U 3a/1a4M, JOIYCKAIOIUE aIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAaX HHPoOpManuu (Tekcre ydyeOHOro mnocodus,
HAY4YHO-TIONYJISIPHONW JIUTEeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0asax JaHHBIX, B VIHTepHeTe), aHamu3upoBaThb HMH(OPMALMIO PA3IUYHBIX BHJIOB U (QOopM
IIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTH;

(dbopMynrpoBaTh 3aMpochl W TMPUMEHSATh pa3IMyHble METOIbl MpU TOUCKE U OoTOOpe
Ouosiornyeckoil nupopmMau, HeOOXOIMMOH /IS BHITTOJIHEHUS YUeOHbBIX 3aa4;

MpUOOpETaTh OMBIT HCHOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBHIOMpaTh ONTHUMAJbHYI0 (GOpMYy NpPEJICTaBICHHUS OMOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

WCIIOJIb30BaTh HAy4YHBIM $3BIK B KauecTBE CpelIcTBa Npu paboTe ¢ OMOJOTHYEecKO
uHpopMalMell: MPUMEHATh XUMHUYECKHe, (pu3nyeckrue M MaTreMaTWdecKHe 3HAaKh M CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, HWCIOIL30BaTh U MpeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEICTBA HATJIAJHOCTH;



BJIAJICTh HAaBBIKAMU  pAcClO3HAaBaHHWA M 3alIUThl  HMHPOPMAIMH, HH(MOPMALUOHHOM
0€30I1aCHOCTH JIMYHOCTH.

OBJaieHNe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH 1eiiCTBHSIME:

1) oomenmne:

OCYIIECTBISATH KOMMYHHKAIIUU BO BCEX c(epax KU3HU, aKTUBHO y4aCTBOBATh B IMAJIOTE WU
JHMCKYCCHUH IO CYIIECTBY 00CYXKIaeMoi TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI, BEICKA3bIBATh CY)KICHUS
OTHOCHUTEIIFHO BBIMIOJHEHUS TpEAJaraéMoi 3a/laud, YYUTBIBaTh HWHTEPECHl U COTJIACOBAHHOCTD
MO3UIUHA APYTUX YYACTHUKOB AMAIOTA MM AUCKYCCHUH);

pacrio3HaBaTh HeBepOaTbHBIE CPEICTBA OOLICHUS, IOHUMATh 3HAUYCHHE COLMAIBHBIX 3HAKOB,
NPEANOCHIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYyallUd, yMETh CMAT4aThb KOH(DIMKTHI U BECTH
MIEPErOBOPHL;

BJIAJICTh PA3IMYHBIMH cIloco0aMy OOIIEHHS M B3aWMOJCWCTBHS, MOHUMATh HaMEpEHHS
APYTUX JIIOJCH, MPOSBISATh YBAKUTEIBHOE OTHOLIEHHWE K COOECEHHMKY M B KOpPpeKTHOU (opme
(OpMyIHPOBATH CBOM BO3PAKEHHS;

Pa3BEPHYTO M JOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCHOJIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAasI 1eSITeIbHOCTh:

MOHUMATh M WCIOJBb30BaTh MPEUMYIIECCTBA KOMAaHJHOW M WHAWBUIYaIbHOW DPabOTHI MpH
penieHny OMOJIOTHYECKON MpoOsieMbl, 00OCHOBBIBATH HEOOXOAMMOCTb NPUMEHEHHS TPYHIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YI4eOHOH 3a1auu;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBHH € y4€TOM OOIIMX WHTEPECOB H
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHUBA;

NPUHUMATh 1€ COBMECTHOM JeSTeIbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATh JICHCTBUS
0 €€ JOCTMKEHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacupenessiTb poOiad € YYETOM MHEHHU
Y4aCTHHKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHON paboThI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia U KAXKJOT0 YYaCTHHKA KOMaHIbl B OOIIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJularaTh HOBBIE TPOEKTHI, OICHWBATh WAEU C TO3WIWU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKON 3HAYHMOCTH;

OCYIIECTBISTh O3UTUBHOE CTPATETMYECKOE MOBECHUE B PA3JIMUHBIX CHTYallUsX, IPOSBIIST
TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUIIATUBHBIM.

OBJj1ajleHNe YHUBEPCATBLHBIMH PEryJISATHBHBIMY J1€iiCTBUSIMU:

1) camoopranu3amus:

WCTIOJIH30BATh OMOJIOTUYECKNE 3HAHUS ISl BBISBIICHHSI TPOOJIEM M UX PEIICHHS B KU3HEHHBIX
Y Y4eOHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHHWW IEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JIEUCTBUSAX M TOCTYNKax IO OTHOUIEHHWIO K >KMBOH MpUpPOAE, CBOEMY 370pPOBBIO MU 30POBBIO
OKpYKarOIINX;

CaMOCTOSITENIFHO OCYLIECTBIIATh MO3HABATENbHYIO JESTENbHOCTb, BBIIBISATH IPOOJIEMBL,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 337a4ll B 00Pa30BATEIBHOMN JESITEIPHOCTH M KU3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSITENTFHO COCTAaBJIATH IUIAH pPEHICHUs NMpoOJeMbl C YYETOM HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JIaBaTh OIICHKY HOBBIM CHTYaIlHSIM;

pacHMpsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTECHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MTPUOOPETEHHBIN OMBIT;

CTIOCOOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO IIMPOKOW IPYTUIMH B PAa3HBIX 007aCTsIX
3HAHMH, TOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlHsiM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTH, OICHUBAThH
COOTBETCTBHE PE3YIHTATOB LEIISIM;

BJIAJICTh HaBBIKAMHU TIO3HABATENHbHOU Pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JACHCTBUN H
MBICTHTEBHBIX MPOIIECCOB, UX PE3YJIBTATOB M OCHOBAHMM, NCIIOIB30BATh MPUEMBI pe(IESKCHI IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHS 10 UX CHIKEHHIO;

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX NIPU aHAIIU3€ PE3yIIbTaTOB JIESATEIBHOCTH;



3) npuHATHE cedsi U IPYTHUX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YNIbTaTOB ACSITEIbHOCTH;
IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIHH APYroro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATBI

[Ipenmernsie pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouosiornu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crenuduueckue g ydyeOHoro mpenmera «buosorus» HaydHble 3HAHUS, YMEHHS U
CIOCOOBl  JICHCTBHI 1O OCBOCHHIO, HMHTEPIPETAMH W TNPEOOpPa3OBaHMIO 3HAHUM, BUIBI
JEeSITeIbHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMSI U NMPUMEHEHUIO 3HAHUU B Pa3IUYHBIX Y4EOHBIX
CUTYyallUsAX, a TAK)KE B peaJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme
IpeIMETHBIEC Pe3yIbTaThl IPEJICTABICHBI M0 TOJaM 00yUYeHHUSI.

[IpenmerHbie pe3ynbTaThl OCBOCHUsI yueOHoro mpeamera «buonorus» ¢ 10 knacce nomKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCTe W pPOJM OHOJOTMHM B CHUCTEME HAYYHOTO 3HAHHA
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa U
HAYYHOTO MHPOBO33PEHHS, O BKIIQJE POCCHUCKUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAIBLHON rPaMOTHOCTH YETIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 33]1aY;

YMEHHE PACKpbIBaTh COJEpPKAHUE OMOJOTMYECKHMX TEPMUHOB U TOHATUMN: JKU3Hb, KIIETKA,
opranusm, Meradonu3M (0OMeH BEUIECTB M MpeBpallleHue YHEPTUH), TOMEOCTa3 (CaMOperysuus),
YpOBHEBasi  OpraHM3alMsl  KUBBIX  CHUCTEM, CaMOBOCIIpOU3BEACHUE  (pEnpOAYKLHMS),
HAaCJEeACTBEHHOCTh, '3MEHUYMBOCTh, POCT U Pa3BUTHUE;

YMEHHE u3Jaratb OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHa,
LEHTpadbHas JOoTMa MOJIEKYyJIspHOW Ouonoruu), 3akoHbl (I'. Menpgens, T. Moprana, H. W.
BaBuiioBa) u yueHus (0 LEHTpax MHOrooOpas3usi U MPOMCXOKIEHUS KyJIbTypHbIX pactenuid H. U.
BaBuioBa), onpeensars rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAay4YHOIO IO3HAHUS B OMOJOTMU: HAOIIOJEHHE U ONUCAHHE
KUBBIX CHCTEM, IMIPOLIECCOB U SBJCHHI, OpraHu3alus W MPOBEIECHHUE OHOJIOrHYECKOro
SKCIIEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYUHAMU, OOBSICHEHHE MOJYYCHHBIX PE3YJIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHITHHA, TEOPUI
1 3aKOHOB, YMEHHE JIeJ1aTh BHIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3Yy/IbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBbIE NPHU3HAKW BHUPYCOB, KJIETOK IPOKAPUOT U IYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
IpEeBpallleHUs] SHEPrMM B KJeTKe, (OTOCHHTE3a, IMJIACTUYECKOr0 M HIHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEHO03a, OIUIOJAOTBOPEHHUS, Pa3MHOKEHUS, WHAMBUAYAJIbHOTO pPa3BUTHUS
opraHusMa (OHTOT€He3);

YMEHHE TNPUMEHATh IOJYUYCHHbIE 3HAHUSA JUIsl OOBSCHEHHS OMOJOTMYECKHX IPOLIECCOB U
SBJICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCETHEBHOM XKM3HU C LIEbIO OOeCTIedeHus
0€30MacCHOCTH CBOETO 3[I0POBbS U 3710POBbsI OKPYKAIOIIUX JIOAEH, COOJIIOIEHNSsI HOPM IPAMOTHOTO
MOBEJICHUSI B OKpYXarolllel NpUPOJHONH cpene, MOHMMaHUE HEOOXOIMMOCTH HCHOJIb30BAHUS
JOCTHKEHHU COBPEMEHHOMN Ouonoruu u OMOTEXHOJIOT U TS paLMOHAIBHOTO
IIPUPOAONOJIB30BaHNUS;

YMEHHE pelaTh »JJIEMEHTAapHble TIEHETHMYECKHE 3aJauyd Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLIETUIEHHOE HacleI0BaHUEe, COCTABIIATh CXEMbl MOHOTUOPUAHOTO CKPEIIUBAHUS /IS
Mpe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOpHbIE M NpPaKTUYECKHe padoThl, COOIIOAATH MpaBWia INPHU
paboTe ¢ yaeOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KpPUTHUECKH OIICHWBAaTh W MHTEPIPETUPOBATh WHGPOPMALHIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOUIYIO TICEBJIOHAYYHBbIE 3HAHWSA W3 Pa3IUYHBIX MCTOYHHUKOB (CpEICTBa
MaccoBO HMH(OpMaIuK, HayYHO-TOMYJSPHbIE MaTepuaibl), STUUYECKUE ACIEKTHl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTMH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIEHHUs, 0000Imas
OMOJIOrMYECKyI0 HH(POPMAILIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJb30BaTh MOHSITHIHBII
anmapar OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npenmMera «buosnorus» ¢ 11 knacce nOMKHBI



OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MecTe M pOJIM OHOJOTMHM B CHCTEME HAyYyHOTO 3HAHUS
€CTECTBCHHBIX HAyK, B ()OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa U
HAayYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA I PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKHUX TEPMUHOB M MOHSTHUNA: BUI, MOIYJISIIHS,
TeHO(OH/I, IBOJIOIMS, JBIKYIIUE CHUIIBI ((PaKTOPBI) IBOIIOIHMH, PUCTIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, SIKOJIOTHUECKHUE (PAKTOPBI, SKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEeIYyLEHTHI,
I[N MUTAHUS, YKOJIOTUYEeCKas MrupaMua, OMoreoneHos, ounocdepa;

yMEHHe Wu3laraTb Ouoyioruueckue Teopuu (9BomonuoHHas Teopuss Y. JlapBuHa,
CUHTETHUYECKas TEOpHUs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibiiieBoro cxoactsa K. M.
bapa, yepenoBanusi rinaBHbIX HampaBieHuit u nyted sBomounu A. H. CeBepnoBa, ydeHus o
o6uocdepe B. U. BepHanckoro), onpenensars TpaHULBI KX TPUMEHUMOCTH K KHBBIM CHUCTEMaM;

yYMEHHE BJIaJIeTh METOJaMH HAy4YHOIO IO3HAHUS B OMOJOTMHU: HAOIIOJCHUE U OINHCaHUE
KHUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUH, OpraHM3alus U TPOBEACHHE OHOJIOTUYECKOTO
OKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIIBICHUE 3aBHUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MTOJYYCHHBIX PE3YJIbTATOB, UCTIOIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IBI HA OCHOBAHUU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIC NMPU3HAKUA CTPOCHHS OMOJIOTHYECKHX OOBEKTOB: BUIOB,
MOMYJISIIAM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B U IKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOrO OTOOpa, BHI000pA30BaHMA,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JACHCTBHS HKOJIOTMUYECKUX (DAKTOPOB HA OpPraHU3MBI, IMEepeHOCca
BELIECTB M IOTOKA HPHEPrUM B HKOCHCTEMAX, AHTPOIIOICHHBIX M3MEHEHHH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUUECKUX IIUKIIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OHMOJOTHYECKHX ITPOLIECCOB U
SIBIIGHUH, JUIS MPUHSATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM >KM3HH C IENbI0 00ecredeHus
0€30MaCHOCTH CBOETO 3/I0POBbS M 3A0POBbS OKPY>KAOILINX JIFOACH, COOII0ACHUSI HOPM I'PaMOTHOTO
MOBE/ICHUA B OKpPYXKAIOIIeW NPUPOIHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCIOJIB30BaHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOrUHU JUIsl PallMOHAIBHOIO IPUPO/I0NOIb30BaAHUS;

YMEHHME pellaTh »JIEMEHTapHble OHMOJIOTMYECKHUEe 3aJaud, COCTaBISATh CXEMbI IepeHoca
BELIECTB U SHEPTUU B 3KOcHcTeMax (LENH MUTaHuUsA);

YMEHHE BBHITIONHATH JIA0OpaTOpHBbIE M MpaKTUYeCKUEe padOThl, COONIOAATH MpaBWiia MPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HWHTEPIPETUPOBATH HWH(GOPMAIMI0 OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJIOHAy4YHbIE 3HAHMSI M3 PA3JIMYHBIX HMCTOYHHMKOB (CpencTBa
MaccoBod HMHGOpMAIUM, HAYyYHO-TIONYJSPHBIE MaTepHalbl), paccMaTpuBaTh TI0OaTbHBIC
9KOJIOTMUYECKHE MPOOJIEMbI COBPEMEHHOCTH, ()OPMUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THCbMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHSATHITHBIN
anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanmue KosnuecTBo yacoB JJIeKTPOHHbIE
n/ pa3aesioB U TeM Bcer | Konrpouas | [IpakTtuuec (undposbie)
n NMPOrpamMmbl 0 HbIe KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 buonorus xak Hayka 2 0.5 bubnmnorexa [JOK
https://m.edsoo.ru/7f41¢292
2 KuBple cuUCTEeMBI H UX 1 bu6nmoreka IJOK
OpraHu3aIus https://m.edso00.ru/7f41¢c292
3 XUMHUYECKUI COCTaB H 8 1 bubauoreka [JOK
CTPOCHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KuzHeaesaTeIbHOCTD 6 bu6nmoreka IJOK
KJIETKHU https://m.edsoo.ru/7f41c292
5 PasmHoxeHue i 5 1 bubmmoreka ITOK
WHIMBHIYQJIBHOE https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
6 HacnencrBeHHOCTD H 8 15 bubnuoreka ITOK
H3MCHYHUBOCTE https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekuuss  OpraHuU3MOB. 3 Bu6iumoreka IIOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PezepBHOE Bpemst 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
11 KJIACC
Ne HauMmeHnoBanue KoanyecTBO 4acoB DJIeKTPOHHbIE
n/n pa3aesioB H TeM Bcero | Kontpoas | [IpakTuuec (uu¢posbie)
NPorpamMmbl HbIE KHe o0pa3oBaTejibHbIE
padoThI padoThl pecypcbl
1 DBONIOLMOHHAS 9 1 butauoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
2 Bos3uukHOBeHUE u 9 0.5 bubauoreka [JOK
pasBUTHE  JKU3HH  Ha https://m.edsoo.ru/7f41lcc74
3emie
3 Opranu3mMel u 5 1 bubmmoreka [JOK
OKpY’KaroIas cpesa https://m.edsoo.ru/7f41cc74
4 CooOmrectBa u 9 Bubnnoreka ITOK
3KOJIOTUUECKHE CUCTEMBI https://m.edsoo.ru/7f41lcc74
3) PesepBHOe Bpemst 2 bubnmmorexa [JOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO 34 0 2.5
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoanuecTBo 4acoB JJIeKTPOHHBbIE HU(PPOBBIE
n/n Bcero | Kourpousn | IlpakTuu | o0pa3oBarebHbIE peCypChl
HbIe ecKHue
padoThI padoThI
1 buonornss B cucreme 1 bubmmoreka [IOK
HayK https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTtobl [MO3HAHUS 1 0.5 bubmmoreka [TOK
HKUBOM IPHPOJIBL. https://m.eds00.ru/863e6122
[IpakTnueckass  pabora
Ne 1 «Hcnonb3oBanue
Pa3IMYHBIX METOOB IIPH
U3y4YEHUU
OMOJIOTHYECKUX
00BEKTOBY
3 Bbuonornueckue 1 bubmuoreka IJOK
CHUCTEMBI, IPOLECCHl U https://m.eds00.ru/863e6564
UX U3y4YCHHE
4 XUMUYECKUMN COCTaB 1 Bubmuoreka ITOK
KJIETKH. Bona " https://m.edso0.ru/863e674e
MUHEPAIbHBIE COJIH
5 benku. CocraB u 1 bubmuoreka IJOK
CTpoeHHUE OCIKOB https://m.edso00.ru/863e6b72
6 DepMeHTHI — 1 0.5 Bub6nmorexa LIOK
OHUONIOTUYECKHE https://m.eds00.ru/863e6hb72
KaTaJnu3aTophl.
JlaGopaTopHas  pabora
Ne 1 «H3yuenne
KaTaJINTUYSCKON
AKTUBHOCTH (HEPMEHTOB
(Ha mpuMepe ammIIa3bl
WJIM KaTajasbl)»
7 VYraesoasl. JIumumel 1 bubmuoreka [JOK
https://m.eds00.ru/863e6870
8 HyknenHoBbie KHCIIOTHI. 1 bubnuoreka LJOK
ATO https://m.edso0.ru/863e6d5¢
9 Hctopuss u  Metomsl 1 bubmmoreka IJOK
U3yUCHUS KJIETKHU. https://m.edso0.ru/863e6e88
Kirerounas reopus
10 | Knerka kak 1eIoCTHas 1
JKUBas CHCTEMa
11 | Crpoenue 1 0.5 Bubarorexa [IOK
5YKapUOTHIECKOM https://m.edso00.ru/863e6ff0
kinetkd. JlabopaTopHas https://m.eds00.ru/863e716¢
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK
pacTeHuil,  KUBOTHBIX,
rpuboB U OakTepwii moa
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u Hx
OICAaHUE»
12 | OOMeH BemeCTB WA 1 bubanorexa [JOK
MeTab0JIN3M https://m.edso00.ru/863e766¢
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13 | ®orocunres. bubmuoreka [JOK
XeMocHuHTE3 https://m.edso0.ru/863e7c98

14 | DHepreTuueckuii oOMeH Bbubunorexa [IOK

https://m.edso0.ru/863e7aae

15 | XXusHeHHEIH LUK 0.5 bubnmoreka [IOK

KJIEeTKU. Henenue https://m.edsoo.ru/863e7dc4
KJIETKH. Muros.
JlaGopaTopHas  pabora
Ne 3 «HabGmronenue
MHUTO3a B KJETKax
KOHYHMKA KOpPEIIKa JIyKa
Ha TOTOBBIX
MHUKpOTIpEIrapaTax»

16 | buocunres Oeika. bubmuoreka I[JOK
Peakuys ~ MaTpH4HOIO https://m.edso0.ru/863e796e
CUHTE3a

17 | Tpaucnsuus — Bubmmoreka ITOK
OHnoCcHHTE3 Oenka https://m.edso0.ru/863e796e

18 | Hexsetounsle  (opMsl Bub6nmorexa [IOK
JKU3HH — BHPYCHI https://m.edso00.ru/863e7540

19 | ®opmel  pa3zMHOKEHUS Bubmoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e

20 | Meiio3 bub6mmoreka IJOK

https://m.edsoo.ru/863e7f4a

21 | O6pa3oBaHue u 0.5 bu6moreka [IOK
pa3BuTHe MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK.

Or1010TBOpPEHHE.
JlaGopaTopHas  pabora
Ne 4 «3yuenne
CTPOCHUS TOJIOBBIX
KIETOK Ha  TOTOBBIX
MUKpOTIpenaparax»

22 | UnnuBuayanbpHOE bubmuoreka [JOK
pa3BHTHE OPTaHH3MOB https://m.edso0.ru/863e8436

23 | I'enetuka — Hayka o Bu6nnorexa [IOK
HACJICICTBEHHOCTH u https://m.edso00.ru/863e86f2
U3MEHYUBOCTH

24 | 3aKOHOMEPHOCTH Bu6imorexa LIOK
HacJIEJOBaHUS https://m.eds00.ru/863e8878
MPU3HAKOB.

Monorubpunnoe
CKpEIINBAHHE

25 | durubpunHoe bubmuorekxa [JOK
CKpELMBaHMKE. 3aKkoH https://m.edsoo.ru/863e89%a4
HE3aBHCHUMOTO
HaCJICJIOBAHHS
MPU3HAKOB

26 | CuermieHHOe 0.5 bubnnorexa [JOK
HacJIeI0BaHHE https://m.eds00.ru/863e8c60
MIPU3HAKOB.

JlaGopatopHast  pabota
Ne 5 «3yueHne
pe3yiIbTaToB

MOHOTHOPUIAHOTO "
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JTUTUOPUIHOTO

CKPEIBAHHS y
Ipo30(UIbl HA TOTOBBIX
MUKpOMpenaparax»

27 | I'enetuka oJja. 1 bubmuoreka I[JOK
HacnenoBanue https://m.edso0.ru/863e8c60
NPU3HAKOB, CICTITICHHBIX
C TIOJIOM

28 | I3MeHUYnBOCTE. 1 0.5 bubmmoreka [IOK
HewnacnencTBeHHast https://m.edso0.ru/863e8efe
U3MEHYHBOCTb.

Jlaboparopnas  pabota
No 6. N3yuenue
MOIU(PUKAITHOHHOM
U3MEHYMBOCTH,
MOCTPOCHUE
BapHUaIMOHHOTO psijla U
BApUALIMOHHON KPUBO»

29 | HacnencrBennas 1 05 bubmuoreka IJOK
W3MEHYHBOCTD. https://m.edsoo.ru/863e8efe
JlaGopaTopHas  pabora
Ne 7. «Ananu3 myrauuit
y JPO30(HITBI Ha
TOTOBBIX
MUKpOIpernapaTax»

30 | I'enernka yenaoBEKa 1 bubnnorexa [IOK

https://m.eds00.ru/863e8d78

31 | PesepBHblii YPOK. 1
O06o0mieHne 1O  TEeMe
«HacnenctBeHHOCTE UM
U3MEHUYUBOCTD
OpPTaHU3MOBY

32 | Cenexkuus Kak Hayka | 1 Bu6imorexa LIOK
poIecce https://m.eds00.ru/863e9214

33 | Metoapl M JOCTHXKEHUS 1 bubanorexa [IOK
CEJIKIIMM PAacTeHUd u https://m.edsoo.ru/863e9214
YKUBOTHBIX

34 | buorexuonorus KakK 1 bubmuoreka [JOK
0Tpacib MPOU3BO/ICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO 34 4

YACOB I10 ITPOTPAMME
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11 KJIACC

Ne Tema ypoka KoJsaun4vecTBo 4yacoB JJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero | Kourpoa | IIpakTtuu | 00pa3oBaTe/IbHbIE PeCypChl
bHbIE ecKue
padoThI padoThI

1 DBOJIOLUS U METOABLI €€ 1 Bubmmoreka ITOK
W3y4YCHUS https://m.edsoo.ru/863ea20e

2 Uctopus pa3BUTHS 1 Bubmmoreka [IOK
MpeACTaBICHUIN 00 https://m.eds00.ru/863e9570
IBOJTIOIIAH

3 MUuUKpO3BOTIOIHUS 1 bubmmoreka [IOK

https://m.edso0.ru/863e9cle

4 [Momynsauus KakK 1 0.5 bubmmorexa [IOK
JJIEMEHTApHAs  €AWHHIA https://m.edso0.ru/863e99c6
BHJIA " IBOJTIOIIHH.

JlabopaTopHas pabota No
1 «CpaBHeHHE BHUJIOB MO
Mopdonoruueckomy
KPUTEPHIO»

5 JBmokymiue CHJIBI 1 Bubanorexa [IOK
(3nemeHTapHBIC (HAKTOPHI) https://m.edso0.ru/863e9da4
HBOJIIOLINH

6 | EcrectBennslii otbop u 1 BuGmnuorexka LIOK
ero Gpopmbl https://m.edso00.ru/863e9ed0

7 PesynbraTel  3BOMIIOLINH: 1 0.5 bubmuoreka IIOK
MPHUCIIOCOOICHHOCTh https://m.edsoo.ru/863e9fde
OpPTraHHU3MOB u
BUJI000pa30BaHuUE.

JlaboparopHast pabora Ne
2 «Onucanue
MIPUCTIOCOOTICHHOCTH
opraHusma u eé
OTHOCHUTEIILHOTO
XapakTepay

8 | HampaBneHuss u  myTH 1 Bubnuorexa LIOK
MaKpOIBOJIIOIUH https://m.edso0.ru/863e9cle

9 Heob6patumocTsb 1
IBOJTIOIIAH

10 | Uctopus xu3HH Ha 3emie 1
Y METOJIbI €€ U3YyUYECHUS

11 | I'mnote3sl 1 bubmuorekxa [JOK
NPOUCXOKICHUS  JKU3HU https://m.edsoo.ru/863ea5a6
Ha 3emuie

12 | Pa3BurHe Xxu3HHU Ha 3eMIie 1 bubGmuoreka IJOK
110 paM | MEPUOJIaM https://m.edso0.ru/863ea6be

13 | OcHoBHBIE STambl 1 0.5 bubmuoreka I[JOK
IBOJIIOIIMH PACTUTEIHHOTO https://m.edsoo.ru/863ea8hc
U OKABOTHOTO  MHUpA.

[IpakTnueckast pabora No
1 «3yueHne uckonaeMbIx
OCTaTKOB  pacTeHUd U
KUBOTHBIX B KOJUTCKITHISIX)

14 | CoBpemeHnHas cucremMa 1 bu6nmoreka [IOK
OPraHuyYeCcKoro Mupa https://m.edsoo.ru/863ea48e

15 | DBomonus YyeJI0BeKa 1 bubmuorexa IJOK

(aaTpomorenes)

https://m.edsoo.ru/863eac2c
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16 | JIpmwxymue CHIIBI bubmuoreka [JOK
(baxTOpHBI) aHTpOMOreHE3a https://m.edsoo.ru/863ead44
17 | OcHoBHEIE cTaauu
HBOJIIOIMH YEIIOBEKA
18 | YenoBeueckue pacbl U Bubmunorexa [IOK
HOPUPOIHBIE  AJANTalMU https://m.edsoo.ru/863eaea2
YeJloBeKa
19 | Pe3epBHblii YPOK.
O600menne 1O  Teme
«B03HUKHOBEHHE u

pa3BHTHE KU3HU Ha
3emiie»

20

DKoI0TH KaKk HayKa

21

Cpensr oOurTanusa u
HKOJIOTHYECKUE (PAKTOPHI

Bbu6mmoreka IJOK
https://m.edsoo.ru/863eafec

22

AOGuoTtndeckue (HaKTOpPHI.
JlaboparopHast pabora No
3. «Mopdosoruueckue
0COOEHHOCTH PACTCHHUN W3
pasHBIX MECT OOHMTaHUS.
JlaboparopHast pabora No
4. «BnusHHEe cBeTa Ha
poct u pa3BUTHE
YEPEHKOB KOJICYCa»

0.5

Bbu6mmoreka IJOK
https://m.edso00.ru/863eb10e

23

buotnueckue hakropsl

Bu6nnoreka [JOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTEPUCTUKU
MONYJISLUH.
[Ipaktuyeckass padota No
2 «llogcuét IIOTHOCTH
MOMYJISIIMA Pa3HBIX BHUJIOB
pacTeHu

0.5

25

CoobmiecTBa OpraHu3MOB
— OHOIIeHO3

bubnuoreka LIOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKHE CHUCTEMBbI
(3KOCHCTEMBI)

bubmuoreka IIOK
https://m.edsoo.ru/863eb46a

27

OcHoBHbBIC IMOKAa3aTeIn
9KOCUCTEMEL.
OKOJIOTUYECKHE
MIAPAMU/IBI. CaoiicTBa
skocucreM. Cykieccus

bubnuoreka LIOK
https://m.edsoo.ru/863eb5fa

28

[IpupoiHBIE S5KOCUCTEMBI

29

AHTpONIOT€HHBIE
9KOCHUCTEMBI

30

buocdepa — rnobanpHas
9KOCUCTEMA 3EMJIN

Bu6nuoreka [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH
CYLIECTBOBaHMS
6uochepsl

Bu6nuoreka [JOK
https://m.edso0.ru/863ebd16

32

YenoseuyecTBO B
ounochepe 3emnn

33

CocymiecTBoBaHuE
TIPUPOJIBI M YEIOBEYECTBA

bubmuoreka LIOK
https://m.edsoo.ru/863ebale

34

PesepBHbIit YPOK.
O6o061eHne TEMBI



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«Coo0mecTBa

9KOJIOTHYCCKHE CUCTEMBI»

u

OBIIEE KOJMYECTBO 34 0 2.5
YACOB I10 ITPOTPAMME

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI
10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

ChopmupoBaHHOCT, 3HAHUH O MECTE U POJIM OHWOJOTHH B CHCTEME
HAYYHOTO 3HAHUSl €CTECTBEHHBIX HAyK, B (HOPMUPOBAHHH COBPEMEHHOMU
€CTECTBCHHO-HAYYHOW KApTUHBI MHpAa W HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHUICKMX W 3apyOCKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE
Ounosnoruy; (QYHKIHOHATHHOW TPAMOTHOCTH 4YEJIOBEKA [UIsl PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHue packpblBaTh COJEpKAHUE OMOJIOTMYECKUX TEPMHMHOB M IOHSATHM:
KU3Hb, KJIETKa, OpraHu3M; MeTabom3M (0OMEH BEIICCTB U MPEBPAIICHHE
SHEPTUM), TOMEOCTa3 (CaMOPETyYISIIHs), YpPOBHEBas OPraHU3alUs >KUBBIX
CUCTEM, CaMOBOCIIpOU3BEACHHE  (PENpOodyKLus), HACIEIACTBEHHOCTD,
W3MEHYUBOCTb, POCT U PAa3BUTHE

YMeHue wuznaraTh OMOJIOTMYECKHE TEOpPHM (KJIETOYHAas, XPOMOCOMHas,
MyTainmonHas), 3akouel (. Mennens, T. Moprana, H.1. BaBuioa) u
yuyeHuss (0 ILEHTpax MHOrooOpazus M IPOUCXOXKICHHUS KYJIbTYPHBIX
pacrennii H.J. BaBunoBa), omnpenensiTb IpaHULbl UX MPUMEHMMOCTH K
JKUBBIM CUCTEMaM

YMeHue BJIaACTb METOAAaMH HAYYHOT'O ITIO3HAHUS B Orooruu (Ha6J'IIO)ICHI/IC
U OINIMCAHUC JKUBBIX CHCTCM, IIPOLECCOB U ﬂBﬂeHHﬁ; opraHu3anuvs Hu
IMPOBCACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABHIKXCHUC THUIIOTE3bI;
BBIABJICHUC 3aBUCUMOCTH MCKAY UCCICAYECMBIMU BCIIMUWMHAMU, 00BsACHCHHE
MOJIYUYCHHBIX PE3YJIbTATOB, HUCIIOJIb30BAHHBIX HAYYHBIX HOHHTHfI, TeOpI/Iﬁ n
3aKOHOB; YMCHHUEC ACJIATh BBIBOJbI HA OCHOBAHWH ITOJTYUYCHHBIX pe?,YJ'II)TaTOB)

YMeHue BbIJIENATh CYIIeCTBEHHbIE IPU3HAKUA BUPYCOB, KJIETOK MPOKAPHOT U
OYKapUuoOT, OJHOKJIICTOYHBIX U MHOT'OKJICTOUHBLIX OPraHHU3MOB; 0COOEHHOCTH
mporeccoB oOMeHa BEUIeCTB M NpPEBpallleHHs HSHEpruu B  KIETKE,
¢doTocuHTE3a, TIACTUYECKOTO M 3HEPreTUYECKOro OOMEeHa, XeMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHAUBUIYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOT'€HE3)

YMCHI/IG HpI/IMeHSITI) HOJ'IyLIeHHI)IC 3HAHUA OJIs O6T)$[CHCHH$I 6I/IOJ'IOFI/I‘IGCKI/IX
MPOLIECCOB W SIBICHUW, [UIsl TPHUHATAA TPAKTUYECKUX pEIIeHUl B
MMOBCEJHEBHOM JKM3HM B IeldX oOecrneyeHus Oe30IacHOCTH CBOErO
3MI0pOBbS M 37I0POBBS  OKPYXKAIOMIMX JIOJEH, COONIOACHUS HOPM
IPAMOTHOTO TOBEICHMS B OKPYXKAKOIIEH NPUPOJHOW Cpelle; MOHMMaHUE
HEO0OXOIMMOCTH HUCHONB30BaHUS JOCTH)KEHUNH COBPEMEHHOW OMOJOTHU H
OMOTEXHOJIOTHI JUTSl PAIIOHATBLHOTO MTPUPOIOIIONB30BaAHUS

VMmenune pemaTtbh JJICMCHTAPHBIC TICHCTHUYCCKUC 3aJadu Ha MOHO- H
,Z[PIFI/I6pI/I,Z[HOe CKpCHIMBAHUEC, CHCIIJICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXEMbI MOHOFI/I6pI/I)1HOFO CKpC€IIUMBaHuA I NPCACKa3zaHHd HaCJICIOBaHUSA
IIPHU3HAKOB Yy OpTaHU3MOB

YMeHHe BBINOJHATH JIA0OPAaTOpHbIE M MpaKTHUECKue paboThl, COOMIOIATh
IpaBWIa Ipu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHUEM

YMeHue KpUTHYECKH OLEHMBaTh M HUHTEPIPETUPOBATh HHEOOPMALIHIO




OMOJIOTMYECKOTO COJEpKAHUSA, BKIIOYAIONIYIO TICEBIOHAyYHbIE 3HAHUS U3
paznuuHbiX ucTouyHUMKOB (CMUM, HayuHO-moOmysjsipHbIE MaTepUalbl);
TUYECKUE ACIEKThl COBPEMEHHBIX MCCIEIOBAHUN B OMOJIOrMM, MEAMLIMHE,
OMOTEXHOJIOTUU

10

YMeHue co3gaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHMS,
000011ast OMOJIOTHYECKYI0 HH(GOPMAIMI0 W3 HECKOJbKHX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

11 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero 00pazoBaHus

ChopMHUPOBaHHOCT 3HAHUK O MECTE U POJIM OMOJIOTHH B CHCTEME HAy4YHOTO
3HAaHUS €CTECTBEHHBIX HayK, B ()DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHS; O BKJIAJE POCCHUICKUX
U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHM; (YHKIMOHAIHHOM
IPaMOTHOCTH YeJIOBEKa JUUIsl PELICHUS )KU3HEHHBIX 33124

YMeHue pacKphIBaTh COJEp)KaHUE OMOJOTHYCCKMX TEPMHHOB W ITOHSTHI:
BUJ, TOMYJSIHs, TEeHODOHI, SBONIONMS, ABIXKYIIUE CUJIbl ((haKTOpBhI)
9BOJIIOLINH, IIPUCIIOCOOJIEHHOCTD OpraHu3MOB, BUJ1000pa3oBaHue,
IKOJIOTUYECKHE  (DaKTOphI, IKOCUCTEMa, MPOAYICHTHI, KOHCYMEHTHI,
pPEAYUEHTHI, IIENMU MUTAHUS, OKOJIOTHYECKas MHUpaMuaa, OHOTeOIeHO3,
ouocdepa

YMenue wu3narath OHONOrHMYECKHE TeOpuW (IPBOJIONMOHHAS Teopus Y.
I[apBI/IHa, CHUHTCTHUYCCKAsA TCOPHA E)BOJ'IIOIII/II/I), 3aKOHbBI U 3aKOHOMCPHOCTHU
(3aponkimeBoro cxoactea K.M. bapa, uepenoBaHus IJIaBHBIX HAIPABICHUH U
myreii aBomonun A.H. CeBeprioBa, yuenus o 6uocdepe B.M. Bepnauckoro),
OIIPEIENIATh TPAHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BJIaZICTb METOJAAaMU HAYYHOI'O ITO3HAHUS B ouonoruu (Ha6HIOI[eHI/IC n
OIMMCAHUC IJKUBBIX CHUCTEM, MPOHCCCOB U ﬂBJICHPIfI; opranuzanusa H
IPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUIKXCHUC THUIIOTC3BI;
BBIABJICHUC 3aBUCUMOCTHU MCXKIAY HUCCICAYCMbIMU BCJIIMYMHAMU, 00BsACHECHHE
MOJIYUYCHHBIX PE3YJIbTATOB, HMCIIOJIb30BAHHBIX HAYYHBIX HOHSITPIfI, TeOPI/Iﬁ n
3aKOHOB; YMCHHUEC ACJIATh BBIBOJbI HA OCHOBAHWH ITOJTYUYCHHBIX pe?,YJ'II)TaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC IPU3HAKH CTPOCHHS OHMOJIOTHYCCKHUX
OOBEKTOB: BHUJOB, MOMYJALUN, MPOAYIIEHTOB, KOHCYMEHTOB, DPEIYyIIEHTOB,
OMOTCOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH TPOIIECCOB HACIECICTBEHHON
H3MEHYHUBOCTH, €CTECTBEHHOTI0 ot0opa, BUJI000pa30BaHuUs,
MPHUCIIOCOOJICHHOCTH OPTraHW3MOB, JCHCTBHS KOJIOTHYECKHX (DaKTOpPOB Ha
OpraHM3MBbI, TEpPeHOCa BEIIeCTB U IMOTOKAa DHEPIMH B JKOCHUCTEMaX,
AQHTPOTIOTEHHBIX M3MEHEHHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTEOXUMHUYECKUX IIUKIIOB B Onocdepe

YMCHI/IG HpI/IMeHSITI) HOJ'IyquHI)Ie 3HAHUA IJIA 06’B$ICHCHI/I$I 6I/IOJ'IOFI/I‘-ICCKI/IX
MPOLIECCOB U SBIGHWUH, I TPUHATUS TPAKTUYECKUX pELICHUH B
TTOBCETHEBHOM JKM3HU B IIENIAX OOecreueHus: 0€30MacHOCTH CBOETO 3/I0POBbS
U 370pOBbsl OKPYKAIOIIUX JIOACH, COONIONEHUS HOPM TPaAMOTHOTO
TOBEJICHUS B OKPYXKAIOIICH MPUPOTHON Cpelie; TOHMMaHUuE HEOOXOIUMOCTH
WCIONIb30BAaHUS JTOCTHKEHUH COBPEMEHHON OMONOTHHU ISl PAllMOHAIBHOTO
MIPUPOJTIOTIOIH30BAHUS

YMeHue pemars 3JIeMEeHTApHbIE OMOJOTUYECKHE 3a7a4H, COCTABIISITH CXEMBI
MepeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIETH MUTAHUS)

YMeHue BBINOJNHATH J1AOOpPATOpHBIE M MPAaKTUYECKHUEe PabOThl, COOJIIOIATH
IpaBwIa Ipu padboTe ¢ yueOHbIM U J1ab0opaTOPHBIM 000PYAOBaHUEM

YMeHue KpUTHYECKH OLIEHMBATh W HHTEPIPETHPOBATh HHPOPMAIIHIO




OMOJIOTUYECKOTO COJIEPKaHMsl, BKJIIOYAIOUIYIO IICEBIOHAYYHbIC 3HAHUS U3
paznuuHbiX  HcToyHMKOB (CMMU, HayyHO-IONYJSpHBIE  MaTepHallbl);
paccMaTpuBaTh TINOOAIBHBIE SKOJIOTMYECKHE IPOOJIEMBbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO

10

YMeHue cozgaBaTh COOCTBEHHbIE NHHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOJOTHYECKyl0 HMH(POPMAIMIO U3 HECKOJBKHX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

Kon

11

1.2

IMPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3J1eMEHT COACPKAHUS
buonorus kak Hayka
buonorus — nayka o >xuBoii npupoje. Posb Ouonoruu B popmMupoBaHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI Mupa. CucremMa OMOJOTHIECKIX HAYK
Metoabl TO3HaHUS JKUBOM Tpupoabl (HaONIOAEHHE, HKCHEPUMEHT, OIHCaHUe,
u3MepeHue, KiaccuuKkalus, MoIeIUPOBAaHUE, CTaTUCTHUECKas 00paboTKa JaHHBIX )

JKuBble cucTeMbl U UX OopraHu3anus

2.1

2.2

XKusble cucrempl (O6MOcCHCTEMBb) Kak IpeaMeT wu3ydeHus Ouonoruu. CBoiicTBa
OMOCUCTEM U UX pa3HOOOpa3ue

YpoBHHM  oOpraHuzanMu  OMOCUCTEM:  MOJIEKYJISIPHO-TEHETHYECKHM,  KJIETOYHbIH,
OpraHU3MEHHBbIH, NONMYJSUOHHO-BUIOBOM, SKOCUCTEMHBIH, OrocepHbIit

3.1

3.2

3.3

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKUE JIEMEHTEI: MaKpOd3JIEMEHTBHI,
MHUKpO3JeMeHThl. Bosa nu MuHepanbHble BemecTBa. DyHKIMU BOABI U MUHEPAIbHBIX
BemiecTB B KiieTke. [loanepxanne ocMOTHYECKOTO OallaHca

benku. CocraB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMble M 3aMEHUMbIE AMHHOKUCIOTHI. AMUHOKHCIOTHBIH COCTaB. YpPOBHHU
CTPYKTYpBI O€JIKOBOI MOJIEKYIbI (NIEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XuMHUECKue cBOicTBa 6enkoB. buonornyeckue GpyHKInN OEIKOB.
®depMeHThl — Onosiornyeckue karanuzaropbl. CTpoeHue (epmeHTa: akKTUBHBIN LEHTD,
cyoctpatHas crneuupuuHocts. Kodepmentsl. Butamuubpl. OTnnuns ¢epMeHTOB OT
HEOpPraHMYECKUX KaTaJln3aTopoB

VYrneBoabl: MoOHoOcaxapuabl (IJIIOK0O3a, pubo3a U Ae30Kcupubo03a), AMcCaxapuibl
(caxapo3a, JakTo3a) W TOJMcaxapuabl (KpaxMmasl, TJIMKOIeH, IIeJUII0JI03a).
Bronornveckue GyHKINU YTIEBOIOB.

Junuasl: TPUIIMLEPUIBI, CTEpouibl, (ochomunuasl. [ 'uapoduabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckne @yHkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JIMMHJO0B KaK HCTOYHUKOB YHEPTUU

3.4

Hyxneunosbsie kucnorsl: JIHK um PHK. Hyxneotuasl — MOHOMEpBHI HYKJIEHMHOBBIX
kucnot. Ctpoenne u ¢pynkiuu JJHK. Crpoenne n gpynkuun PHK. AT®: crpoenue u

byHKIIUHU

3.5

3.6

3.7

3.8

[uTosorus — Hayka o kierke. Kierounas reopusi. MeToapl H3y4eHUs KIETOK

Krmerka kak menmoctHas »xuBas cucrema. OOmMEe NpPH3HAKU KIETOK: 3aMKHYTas
HapyxHas MemOpana, mosiekyibl JJHK kak reHerwueckuii ammapar, cHCTeMa CHHTE3a
Oenka

Tunsl KieTok: sykapuoTHUeckas W THpokapuoTudeckas. OCoOEHHOCTH CTPOEHUs
npokapuoTHyeckoi kiaetku. Kierounas crenka 6akrepuii. CTpoeHne 3yKapruoTHUECKON
KJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHON KIIETKH

HOBerHOCTHBIe CTPYKTYPHBI KJIETOK — KJI€ETOYHAsA CTCHKA, I'IMKOKAJIHUKC, UX q)YHKHI/II/I

[TnazmaTtuyeckass memOpana, e€ cBoicTBa M (pyHkiMU. [{uTormasma u e€ opraHoumbl.
OnHomMeMOpaHHbIE OpPraHOMIbI KIIETKU: 3HJomIa3matudeckas ceth (OIIC), ammapar




I'onbmxu, mm3ocomsl. [1omyaBTOHOMHBIE OPraHOMABI KJIETKH: MATOXOHJPUH, IIIIACTUIBIL.
[IpoucxoxaeHne MUTOXOHAPHIA U TuiacTua. Buapl mnactun. HememOpaHnHble OpraHou b1
KJIETKUA: PUOOCOMBI, KJIETOYHBIM LEHTP, PECHUYKH, KTyTUKH. DyHKIMU OpraHoMI0B
KJIETKH. BrirtoueHus

3.9

Anpo — perynaropHblii neHTp kietku. CrpoeHue snupa: saepHas 00004Ka,
KapuoILIa3Ma, XpPOMATHH, SAPBIIKO. XpOMOCOMBI

3.10

TpchnopT BCIIECCTB B KIICTKEC

H(PI?)HCI[CHTCJ'IBHOCTB KJIICTKHU

4.1

OOMeH BemiecTB, WM MeTadoNM3M. ACCUMHISAIMS (IJIaCTUYeCKUH OOMeH) u
IUCCUMWIIALMS  (PHEPreTUYecKuii OoOMEeH) — JBE CTOPOHBI EIUHOTO Ipolecca
metabonu3ma. Tumbl oOMeHa BemlecTB: aBTOTPOGHBIH U reTepoTpodHbid. Ponb
(bepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUU SHEPTUH B KIIETKE

4.2

4.3

®orocunre3. CBetoBas U TemHOBasg (a3pl (oTocuHTe3a. Peaknuu QorocuHTesa.
DddexTuBHOCTD PoTOCHHTE3a. 3HAUeHUE (DOTOCHHTE3a JUTsl )KU3HH HA 3emiie. BriusHue
yCIIOBUH cpeapl Ha (DOTOCHHTE3 M CHOCOOBI TOBBIIMICHUS €ro MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHUHTE3UpYoIIue OakTeprun. 3Ha4yeHHe XEMOCHHTEe3a Ui KU3HU Ha
3emiie

OHepreTudeckuii oOMeH B KIeTKe. PaciieruieHne BEImeCTB, BBIICICHUE U
aKKyMYJIMPOBaHHE PHEPrHUHM B KIETKE. JTambl 3HEPreTUYecKoro oomeHa. I mkonus.
bpoxenne wm ero Buabl. KuCIOpoIHOE OKHCIICHWE, WIH KJICTOYHOE JbIXaHHE.
O PeKTUBHOCTD SHEPTreTHUECKOro 0OMeHa

4.4

4.5

Peakiun marpuunoro cuure3a. ['enermueckas wHpopmamms u JIHK. Peamuzamms
TFeHETUYECKOM uHpopManuu B KJIETKEe. ['eHeTMueckuil KOJ M €ro CBOMCTBa.
Tpanckpunius — wMarpuudblid cuHTe3 PHK. Tpancmsanus — OuwocuHTe3 Oenka.
KomupoBanue amuHokuci0T. Posb pubocom B OnocuHTe3e Oeka

Hexnerounsie ¢opmbr ku3am — BHpychl. Mcropus otkpeitusi BupycoB (/.M.
VBaHoBckuii).  OCOOEHHOCTM  CTPOEHUS M JKU3HEICSATEIBbHOCTHM  BUPYCOB.
bakrepuodaru. bone3nu pacTteHui, )KUBOTHBIX U YEIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynonedunmra genoeka (BUY) — Bo30yautens CIIM/a. IIpodunaxtuka
pacrpocTpaHeHHs BUPYCHBIX 3a00J1eBaHUN

PasMmuoOXeHUE U HWHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Krnerounsnii mukn, unu XKU3HEHHBIA LUK kieTkd. MHTepdaza u murto3. I[poreccsl,
nporekaromue B uHTepdasze. Permkanus — peaknus marpuyHoro cuHtesa JIHK.
CrtpoeHue XpomMocoM. XpOMOCOMHBI Habop — kapuoTun. JIUMIOWAHBI u
TatuIOWIHBI  XPOMOCOMHBIE Habopbl. XpomaTuibl. lluTomoruueckue OCHOBBI
Pa3MHOXEHHS U UHAMBUAYAJIBHOTO Pa3BUTHUSL OPIaHU3MOB.

Henenue xnetku — muto3. Craauu murtosa. Ilporecchl, npoucxoasiiue Ha pa3HbIX
CTaAMsIX MUTO3a. bUOJIIOrMYEeCKU CMBICII MUTO3a

5.2

5.3

5.4

5.5

@®opMbl pa3MHOXKEHHMsI OpraHu3MoB: Oecmojoe u mojoBoe. Bunael Oecrnosoro
pPa3MHOXKEHHUS:  JIeJIeHHE HaJBOE, I[IOYKOBAHHWE OJHO- M  MHOTIOKJIETOYHBIX,
CIOpooOpa3oBaHUe, BETETATUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KJIOHUpPOBaHME
OpPraHU3MOB, €r0 3HaU€HHE IS CEJIEKIIUU

[TonoBoe pa3zMHOXKEHUE, €T0 OTIIMYUS OT OECIOI0rO.
Metio3. Craguu meitosa. [Ipoueccsl, npoucxosdime Ha cTaausx Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICa M 3HaYEHUE MEN03a

I'amerorenes — mpoiiecc 00pa30BaHHS TOJOBBIX KIETOK Y >KUBOTHBIX. [lomoBbie
JKeJle3bl: CEMEHHUKH W simaHuKH. OOpa3oBaHWE W Pa3BHTHE IOJIOBBIX KJIETOK — ramer
(cmepmaTo30u], SMIEKIETKAa) — crepMaroreHe3 u ooreHe3d. OCOOCHHOCTH CTPOCHHUS
STIIEKJIETOK M criepMaTo3ouaoB. OmiogorBopenue. [lapreHorenes

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BHTHE (IMOPHUOTEHE3).
Oranel AMOPUOHANBLHOTO PA3BUTHUS y TMO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHE,
racTpyJssmus, OPTaHOTEHE3. [TocTamOpuoHansEHOE pa3BuTHE. Turnsl
MOCTAMOPHOHAIBHOTO PA3BUTHS: TPAMOE, HeTlpsiMoe (IMYMHOYHOE). BiusiHue cpepl Ha




pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.
Poct u pasButne pacteHuidl. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOEHHUE CEMEHH,
CTaJIuy Pa3BUTUS

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB

6.1

6.2

6.3

IIpenmer u 3amaum reHeTuku. VcTopus pa3BUTHsS T€HETHKU. Bkian poccHMiCKHX U
3apyOeKHBIX YUYEHBIX B pa3BUTHE F€HETUKU. METOJbl TeHETHKH (TMOPUI0IOTHUECKH,
LUTOI€HETHUECKUH, MOJIEKYJIIPHO-TeHETHYeCKUii). OCHOBHbIE T€HETUYECKUE TOHATHS.
I'eHeTn4ecKkas CMUMBOJIMKA, UCIIOIb3YEMAsl B CXEMaxX CKPELIMBAaHUN

3aKOHOMEPHOCTH  HACJICZIOBAaHUS MPU3HAKOB, yCTaHOBICHHbIe [. Menaenem.
MoHOruOpHAHOE CKpEIIUBAHKE. 3aKOH €INHO00pa3usi THOPUIOB IIEPBOTO MOKOJCHHS.
[TpaBuI0 JOMUHHPOBAHMS. 3aKOH PACIICIUIEHUS IPU3HAKOB. [ HII0TE3a YMCTOTHI raMeT.
[TosHOE ¥ HEMOJHOE TOMHUHUPOBAHHE.

JluruOpuaHoe CKpelBaHue. 3aKOH HE3aBHCHMOIO HACIICAOBAHHS IPHU3HAKOB.
[utoreHeTnvyeckue OCHOBBI  AUTHOPUAHOTO  CKpEUIMBaHUS.  AHAIU3UPYIOIICE
CKpeliBanue. VCIoNb30BaHNE aHAIM3UPYIOMIETO CKPEIIMBAHUSA I ONpEAeICHUs
TeHOTHIIa 0co0Hn

CueruieHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana mno CHemICHHOMY
Haclie/IoBaHUIO T'eHOB. HapyleHue cleruieHusi TeHOB B pe3yJsibTaTe KPOCCHHIOBEPA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTuuecKre KapThl.

I'enetnika moma. XpOMOCOMHOE OIpeAeieHHe Iojla. AYTOCOMbI M IIOJIOBBIE
XpoMocoMmbl. ['omorameTHele W rereporameTHble opranu3mbl. HacnenoBanue
IIPU3HAKOB, CLIEIUIEHHBIX C II0JIOM

6.4

N3meHunBOCTb. Buabl M3MEHUMBOCTHU: HEHACIEACTBEHHAs M HACIEACTBEHHas. Pousb
cpeapl B HEHACIEICTBEHHOW HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAW(DUKAIMOHHOU
U3MEHUYMBOCTH. BapuannonHsli psin M BapuanuoHHass Kpusasd. Hopma peakuun
npu3Haka. KoJIu4ecTBEHHbIE M KAYECTBEHHBIC IPU3HAKM M HUX HOPMa pEaKIUu.
CaoiicTBa MOJU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrtBeHHas,  wiM  TEHOTUIIMYECKAas,  M3MEHYMBOCTb.  KomOuHaTHBHas
M3MEHYUBOCTb. Meilo3 U MoJI0BOM MpoLecC — OCHOBa KOMOMHATHBHON MU3MEHUYHUBOCTH.
MyranuoHHass u3MeH4YMBOCTb. Kiaccudukauus MyTanuii: TeHHbIE XPOMOCOMHBIE,
reHoMHble. Yacrota ¥ nOpuyMHBl MyTauuid. MyrtareHHsle (akTopbl. 3aKOH
TOMOJIOTHYECKUX PALOB B HACJIEACTBEHHOU n3mMenynBocty H.M. BaBunosa

6.6

I'enernka uenoseka. Kapnotun uenoBeka. OCHOBHBIE METOJbI T€HETHUKH YEJIOBEKA:
TeHEATOTHYECKU, OJTM3HEIIOBBIN, IMTOTCHETUYECKUN, OMOXUMHUYECKUN, MOJIEKYJISIPHO-
TE€HETUYECKU. CoBpeMeHHOE OIIpe/ieIICHUE TEHOTHIIA! IIOJIHOTEHOMHOE
CEKBEHUPOBAHME, TE€HOTHUIIMPOBAHHWE, B TOM 4ucie ¢ nomombo [II[P-ananusa.
HacnencrBennsle  3a0ojeBaHMs — 4elloBeKa: TeHHble  Oone3Hu, Ooyie3HH ¢
HaCJIEICTBEHHON MPEeapacoyioKeHHOCThIO, XpOMOcOMHbIe Oosie3Hu. ComaTruueckue u
reHepatuBHble MyTanuu. IlpuHIuMnDel 310poBoro o0pas3a KU3HHM, JMArHOCTHKH,
npopUIakKTUKM W JIYEHUST TEHEeTHYecKuX OonesHell. Meauko-reHeTuyecKoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MEIUIIMHCKON T€HETUKH B NIPENOTBPALLECHUH U JICYEHUN
TeHETUYECKUX 3a00JIeBaHU YelloBeKa

CGJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka U IpoLECC. 3apOKJEHUE CEJIEKIMU M JOMECTHKALMs. YYeHUe
H.U. BaBunoBa o meHTpax MPOUCXOXKIEHUS ¥ MHOTOOOpa3usi KyJbTYPHBIX PACTEHUH.
LleHTpBI MPOUCXOKAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoJia, TaMM

7.2

7.3

CoBpeMeHHbIE METO/IbI CeNIeKIMU. MaccoBbIi U WHAUBUYAIbHBIH OTOOPHI B CENEKINUN
pacTeHui W KUBOTHBIX. OIIEHKa JKCTepbepa. BIM3KOPOICTBEHHOE CKpEIIMBAaHUE —
uHOpuAMHT. YucTas nunus. CKpeluBaHie YUCThIX JTUHUN. ['eTepo3uc, uimu rubpuaHas
cuna. HepoacTtBeHHoe ckpemmBanue — ayroOpunuur. OtnanéHHas ruopuau3anus u e
ycrnexu. MCKycCTBEHHBIH MyTareHe3 M IOJIy4€HHE MOJMILIONI0B. JlOCTHXKEHHS
CCJICKIIN paCTeHI/If/'I, JKUBOTHBIX U MUKPOOPIraHu3MOB

buoTtexHonorus kak OTpaciib MPOM3BOJACTBA. ['€HHAs WHXKEHEpHs. JTambl CO3AaHUA
pexombunantHot JIHK wu TpancreHHsix opranu3mMoB. KieToyHas WHXXEHepHs.




Knerounsie KynbTypbl. MUKPOKIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KioHupoBaHue
BBICOKOITPOAYKTHUBHBIX CEJIbCKOXO035IMCTBEHHBIX OpraHu3MOB. OKOJIOTHYECKHE U
studeckue nmpodaemel. MO — reneTnueckn MOIUDUIIMPOBAHHBIE OPTaHU3MBI

Koxa

11

11 KJIACC
IIpoBepsieMblii 31eMEHT COepP:KAHUSA
DBOJIIOMUOHHAS OUOJIOrUs

DBOIIIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenbcTBa 3BoioUMU. [laneoHToNmornyeckue: MOCAEAOBATEIbHOCTh IOSBICHUS
BUJIOB B MAJCOHTOJOTUYCCKON JIETONMUCH, INepexoanbie (popmbl. buoreorpadudeckue:
CXOACTBO W pasnuuue ¢ayH U ¢GIOp MaTEepUKOB U OCTPOBOB. IMOPHUOIOTHYECKHE:
CXOACTBA W pazNu4usi AMOPHUOHOB pa3HBIX BHUJOB IMO3BOHOYHBIX. CpaBHUTEIBHO-
AHATOMUYECKHE: T'OMOJIOTMYHBIC, aHAJOTHMYHbIC, PYyAMMEHTapHbIE OpraHbl, aTaBU3MBI.
MonexynsipHO-OMOXUMHUYECKUE: CXOICTBO MEXaHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX
MeTaboIMYECKUX MyTell y BCeX OpraHu3MOB

1.2

OpomtonmonHas Tteopus Y. [lapuna. Ilpennocwiiku BO3HMKHOBEHHS JapBUHHM3MA.
JBokyne cuibl 3BOJIOLMM BHIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE IPH
OTPaHUYEHHOCTH PECYPCOB, HEOpEAEIEHHAs N3MEHYNBOCTh, O0Opb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckas teopus sBomonuu (CTD) wu  OCHOBHBIE €€  MOJOMKEHUS.
MuxkposBostonus. [Tomynsius kak e IMHUIA BUIA U SBOJTIOUH

JBmwxymme cuibl ((pakTOpbl) BOJIONUHE BUAOB B MpHpoae. MyTalMOHHBIN MpoIece u
KOMOMHATUBHAs U3MEHYMBOCTh. lonmymnsironHble BOJMHBI U peld reHos. M3omsauus u
murpanus. EctecTBeHHBIE 0TOOp — HampaBisiomui ¢akTop 3BomouH. DopMEI
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoOneHHOCT,  OpPraHW3MOB  Kak  pe3yiabTar  3Bojtouuu.  [Ipumepsr
IpUcnoco0IeHnH y OpraHu3MoB. ApoMop(o3bl U HAMOAANTALNY.

Bun u BupooOpaszoBanme. Kpurepunm Buma. OcHOBHbIE ()OPMBI BHA000Pa30BaHMUS:
reorpapuueckoe, 3K0JI0rH4ecKoe

1.5

2.1

Makposomorus. @opMbl 3BOIOLUU: uUIeTHYEeCKas, JUBEPreHTHas, KOHBEpPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BONTIOIMH

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

Jlonay4yHble NPEACTABICHUSA O 3apOKICHUNU KU3HU. Hay4yHble TUIIOTE3bI BOSHUKHOBEHUS
JKU3HW Ha 3emye: abuoreHe3 M MaHcHepMusa. XHUMHYECKas  DBOJIOLHUS.
OKCHEpUMEHTAIBHOE TOATBEPKACHUE XUMHMUYECKON »5Boitonuu. HauanbHble 3Tamsl
O6uonoruueckor sBomonuu. ['mmoreza PHK-mupa. IlepBble kiIeTKH M UX 3BOJIOLUA.
PopMHUpPOBAHKE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

2.3

Pa3Butne xu3Hum Ha 3emsie 1o »spam u nepuoaam. Kartapxei. Apxeiickas u
npotepo3oiickas »pbl. [laneo3oiickast spa U €€ mepuobl: KeMOPUNUCKUHN, OPIOBUKCKUM,
CUIIypUNCKUH, IE€BOHCKUHM, KaMEHHOYTOJIbHBIM, NEpMCKH. Me3o3olickas spa U €€
MIEPUOJIBI: TPHACOBBIN, IOPCKHI, MEJTOBOM.

KaitHo3o0iickass 3pa ¥ €€ mnepuojbl: MaJeOTeHOBBIM, HEOT€HOBBIM, AHTPOIOI€HOBBIMU.
XapakTepHucTUKa KJIMMaTa M TeoJIoTHYecKuX mporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLINN
pPacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(do3bl y pacTeHui U KUBOTHBIX. [losiBrieHue,
pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

Cucrema opraHMuecKoOro Mupa Kak oTpakeHue 3Boonru. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIBI OPTAaHU3MOB

2.4

2.5

OBOJIIOIMSL  4YeNlOBeKa. AHTpONOJOTrus Kak Hayka. Pa3Buthe mnpeicTaBieHUN O
MIPOUCXOKICHUH YeoBeKa. MeToapl u3ydeHus: aHTpororeHe3a. CXoACcTBa M pa3Inuus
YeJIoBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEeTTOBEKA.

Jewxkymme cunbl (dakTopbl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYMBOCTh U
eCTeCTBeHHBIH 0oTOOp. OOIIecTBeHHBIM 00pa3 KU3HH, W3TOTOBJICHHE OpYIUH Tpyla,
MBIIIIIEHUE, PeUb

OCHOBHEIE CTaguu W BCTBU OBOJJIOIMH YCIIOBCKA: aBCTPAJIONMUTCKHU, YenmoBek YMQHBIﬁ,




UYenoBek npsmoxondmuii, YenoBek HeaHnaepTanbckuid, YenoBek pasymubliil. Haxomku
UCKOIIAaeMBIX OCTaHKOB, BpEMs CYIIECTBOBAHMs, OO0JACTh pPACHpPOCTPaHEHUs, 00BEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS

2.6

3.1

Yenoseueckne packl. OCHOBHBIC OOJBIINME pachl: €BpOINEOnIHAs (€Bpa3uiickas), HETpo-
aBCTpajiouJiHas (PKBAaTOpHAJIbHAS), MOHTOJIOMJHAs (a3MaTCKO-aMepHKaHCKas). YepTsl
MPUCTIOCOOTICHHOCTH TPE/ICTABUTENICH YeIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBAHHUS.
EnuncTBO YenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl U OKpyXkarolas cpeaa

DOKOJIOTHSl KaK Hayka. 3aJayd M pas/elibl 3KOJIOTMU. MEeTOJbl SKOJOTHUYECKHX
UCCIIEIOBaHMA. JKOJIOTHIECKOe MUPOBO33peHHe. Cpeibl 0OMTaHUs OPraHU3MOB: BOJIHAS,
Ha3eMHO-BO3IyIITHAsI, TOYBEHHASI, BHYTPHUOPTaHU3MEHHAs

3.2

3.3

3.4

Oxonoruveckue ¢akropsl. Kiaccupukanus skonoruueckux (akropoB: aOMOTHUECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHBIE. [leiicTBHE SKOIOTHYECKHX (PaKTOPOB HA OPTaHU3MbI

AOuotnueckue  (akTOphl:  CBET, TEMIIepaTrypa, BIAXHOCTb. DOTONMEPHOIU3M.
[TpucnocoOnenust OpraHu3MoOB K JIeHCTBUIO a0uoTHyeckux (axTopoB. buonornueckue
PUTMBI

buotnyeckne ¢akropsl. Buumbl OHOTHUECKHMX B3aWMOJEHCTBHH: KOHKYpPEHIUS,
XUIIHAYECTBO,  Mapa3suTH3M,  MYTyalu3M, KOMMEHcanu3M  (HaxjeOHHUYEeCTBO,
KBapTUPAHTCTBO), AaMECHCATIN3M, HEUTpaIM3M. 3HAYCHHE OMOTHYECKHX B3aUMOJICHCTBUI
JUISI CYIIIECTBOBAHUSI OPIraHU3MOB B MPUPOAHBIX COOOIIECTBAX

3.5

DKOIOTrHYeCKHUe XApPAKTCPUCTUKU TIOIMYJISIIHUU. OCHOBHBIE ITOKa3aTelIN MOITYJIAINH:
YUCJICHHOCTD, INNIOTHOCTH, POXAACMOCTb, CMCPTHOCTDL, IIPHUPOCT, MUI'pALU. I[I/IHaMI/IKa
YHUCJICHHOCTHU ITONYJISALIUA U eé peryiianud

COO6H_I€CTBa H 3KOJIOTHYCCKHUE CUCTCMBI

CoobmecTBO  opraHusmMoB —  OuorneHo3. CTpyKTypbl — OHOIIEHO3a:  BHAOBas,
IPOCTpaHCTBEHHas, Tpoduueckas (nuieasi). Bunbl-nomuHantel. CBsi3u B OMOIIEHO3€

4.2

4.3

Okonoruyeckue cucrembl (3xocucteMsbl). [loHsTHE 00 SKOCHMCTEME M OHOTEOlEHO3E.
QOyHKIIMOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTHI, PEIyIECHTHI.
KpyroBopot BelecTB 1 MOTOK HEPTUU B sKocucteme. Tpodudeckue (MUIieBbie) ypoBHU
skocucteMbl. [Tumessie e u cetn. OCHOBHBIE MOKa3aTeNN YKOCHCTEMBI: OMoMacca,
OPOAYKIMS. DKOJOTMYECKHE MHUPaMMIbL: MPOAYKLUH, YHUCIEHHOCTH, OHOMAacChI.
CBoIiCTBa DKOCHCTEM: YCTOHUMBOCTD, CAMOPET YIS, pazBuTre. CyKieccus
[Ipuponnsie sKOCHCTEMBI. DKOCUCTEMBI O03€p M PpPEK. ODKOCHUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpOTIOT€HHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBI. YpOOodKocucTeMbl. bromornieckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop ycTounBocTH dKocucteM. CoxpaHeHrne OMOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie

4.4

VYuenune B.U. Bepnanckoro o 6mocdepe. I'panuisl, coctaB U CTpykrypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak TiI00anbHON
sKocucTeMbl. JluHaMu4eckoe paBHOBecHe U oOpaTHas cBsi3b B Ouochepe. KpyroBopotsr
BEIIECTB U OHMOTCOXMMHUYECKUE IHKIBI 3JIEMEHTOB (yIyiepoaa, a30Ta). 30HAIBHOCTH
ounochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoeuectBO B Ouochepe 3emnn. AHTpoOmoreHHble U3MEHEHUsT B Ouocdepe.
['moGasbHBIEC PKOJIOTHYECKUE TTPOOITEMBI.

OcHOBa pPalMOHAIBHOTO YIPABIEHUS MPUPOTHBIMUA pPECypcaMu U HX HUCIOJIh30BaHHE.
Jloctuxenusi OMOJIOTUU U OXpaHa IPUPO/IBI




