MHHHUCTEPCTBO MPOCBEIEHUS POCCUMCKOM ®EJEPAIIIN
MuHuCcTEepCTBO 00PA30BAHUS M MOJIOAEKHOM MOJUTUKHU
CBepmiioBckoii o0JacTu

JdenapramenT oOpa3oBanus r. EkarepunOypra

MAOY COII Ne 127

PACCMOTPEHO: YTBEPXKIEHO:
Ilenarornyeckum coBeToM
MAOY COII Ne 127
IIporoxkoa Ne 1

oT «29» aBrycra 2025r.

PABOYASI IPOTPAMMA
(ID 8633454)

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb)»

it o0ydarommxcs 10 — 11 kimaccon

ExarepunOypr 2025 rog



MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
onpeneseHus MoAX0J0B K (OPMHUPOBAHUIO COJAEpP>KaHUS Y4eOHOIro TNperMeTa
«buosorusi»  coctaBwiIM: KoHUenTyaineHble mnojoxenus DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CpPEIHEro
obmiero oOpazoBanusi B Poccuiickoit ®Denepainuy, a TakKe TOJOXKEHUS O
cnernuduke Ononoruu, € 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecredyeHnN
CYIIIECTBOBAHMsI YeJIOBEUeCKOro oodiiectBa. COraacHO Ha3BaHHBIM MMOJIOKEHUSM,
ornpe/eaeHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouojoruum Ja€T TpPeACTaBlIeHHE O UesIX, 00 oOuei
cTpateruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYalOIIMXCS CpPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeieieHue IO pasfenaM H  TeMaMm,
PEKOMEHIyeMYIO TOCJeI0BaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBs3€H, JOTMKH 00pa30BaTEILHOTO
poliecca, BO3PAaCTHBIX OCOOCHHOCTEH 00YJarOIITIXCS.

B nporpamme mo OuonorMM Tak)Ke YUMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUI OOy4YaloMIMXCS MO OCBOCHMIO COACpKaAHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbIi ypPOBEHB) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yUY€HMM OHMOJIOTMM, OJjlaroiapss 4yeMmy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OPUEHTAINIA JTMYHOCTH, SKOJIOTUUECKOTO MBIIIIEHHUS, TPEICTABICHUH O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeH MPUPOTHON Cpene.
[ToaToMy Hapsxy ¢ u3ydeHHEeM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTYYCHHBIX 3HAHUHW B TMTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI 4YeslOBEeKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHMS B OKpYXKalollled NpUPOAHOW cpeae, aHalu3a
BIIUSIHUAS XO3SUCTBEHHOW ACSATENHHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX WU
VCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHHUS K MPUKIIATHON HATIPABICHHOCTH
ydyeOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIOBUH JJIsl pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 3aJ]]a4 IIKOJILHOTO OMOJIOTUYECKOTO
oOpa3oBaHms, KoTopas mpennosaraer (OpPMHUPOBaHHE y  OOYyYaromIMXCs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHUE y OOYYAIOUIMXCS TMPEACTABICHUIN O
HAyYHOW KapTHHE MHpa, paciiupsieT U 00O0OIIaeT 3HAaHUS O KUBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3allMd U SBOJIOLUH, CO3MAET
yCIOBHA A  TIO3HAHUS  3aKOHOB  JKMBOW  TIpUpoOAbl,  (HOpMUPOBaHUS
(GYHKIMOHATBPHONH T'PaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOT'0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K JKUBOM MPUPOAE
U YEJIOBEKY.

BonbIioe 3HaueHne OMOJIOTUS UMEET TaKXKe IS PEIIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  cpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBacT yciaoBus i (GOPMUPOBAHUS
MHTEIJUICKTYalIbHBIX, KOMMYHUKAIlMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETpallid OMOJOTHMUYECKUX 3HAHUM C
NPEACTaBICHUAMU U3 IPYTUX YU4E€OHBIX NPEAMETOB, B YACTHOCTH, (GU3NKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYECHHHM y4eOHOro IpenMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPENEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJEpKaHHUs, MPEACTABIEHHOTO B IMporpamMme IO
OHOJIOTHH.

Ot6op conepxkanus yueOHOro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalolUecs: MOJKHbl OCBOMTH 3HAHHMS W YMEHUS, 3HAUUMBbIE Jif
dbopmupoBanus OOIIEH KyJIbTyphl, ONPENCISIONNE aJCKBATHOE IIOBEICHUE
4eJI0BeKa B OKpY’KaIoUIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYEcKoi nesitenbHocTH. Ocoboe MecTo B 3TOW CHUCTEME 3HaHUiA
3aHUMAIOT 3JIEMEHTHI COACPKAHMSI, KOTOPbIE CIYXKaT OCHOBOM 111 (pOPMUPOBAHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJAEpXKaHHUS Y4eOHOro MaTepuana B IpPOrpamMMme 10
OMOJIOTHHM OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYCHHMS 3HAHUM 00
OTIUYUTEIBbHBIX 0COOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3alluu U
3BOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOUINE coaepKaTeabHble TUHUK: «bronorus kak Hayka. MeToibl
Hay4YHOTO Mo3HaHuA», «KieTka kak Ouomnoruyeckas cucreMan, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpa3ne OpPraHUYecKOro MHUpPay,
«IBOJIOLIUSA KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTIY.

Lens u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOy4yarolUMUCSH 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIbHOU
OpraHM3alMM >KMBBIX CHCTEM pa3HOIO paHra W MNpUOOpEeTeHHuEe yMEHUH
UCIIONB30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOLICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHSI PA3TUYHbIX KU3HEHHBIX MPOOIEM.

Joctrmxenue 1ienu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIIEAYIOIINX 3a4au:

OCBOEHHE OOYyYarOIMMHUCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKalluX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METOJaX HAay4YHOI'0 MO3HAaHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHM3aliH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEW B MpoOLIECCE€ aHalIW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISA0B, UAEH U NOAXOJOB K M3YUYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOyvarommxcsa oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUHN OOBSICHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa KUBOM MpPHUPOAbI HAa OCHOBAHWMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpHU
U3y4E€HNUU OMOJIOTHH;

(GopMupoBaHHE Yy OOY4YAIOIIMXCS YMEHMH WIUIIOCTPUPOBATh 3HAYEHHE
OMOJIOTHUECKUX 3HAHUM B MPAKTHUYECKON NEATEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMUTAHHUE YOEXKIEHHOCTH B BO3MOXXKHOCTH ITO3HAHUS YEJIOBEKOM YKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOMIOICHNS STUYECKUX
HOPM TIpU MPOBEICHUHN OMOJIOTMYECKUX HCCIIEA0BAaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Ji TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYIBTYpPHI, 4151 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCETHEBHOM KU3HU TSI
OLIEHKH TOCJIEICTBUN CBOEH AESITEIbHOCTH 110 OTHOIICHHUIO K OKpYKarolllen cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOQUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oomero oOpazoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB MPEeIMETHOM 0051acTH «ECTEeCTBEHHO-HAYUHBIE TIPEAMETHD».



Jlst m3ydenust 6noaoruy Ha 6a30BOM YPOBHE CPEHEro 001Iero o0pa3oBaHus
otBojuTcs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KITIACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, ITUKON, SCTETUKON U TPABOM.
Pons Ouonorum B (QopMUpPOBaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeTobpl MO3HAHUS KUBOW MPUPOABI (HAOIIOAeHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYEcKas o0padoTka
JAHHBIX ).

JdemoHncTpanuu:

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

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3Yy4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHH3aLMA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaAMET U3ydeHus: ouonaorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(EepHBI.

JdeMmoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKK >KU3HW», «YPOBHU OpPraHU3aluU
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojenb MoJiekyibl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKUI COCTaB KIETKM. XUMHUYECKHE DBIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeEllecTB B KieTke. Ilomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OenKoB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYyJbl (NepBUYHAs, BTOpPUYHASA, TpPETHYHAs U
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKue cBoWcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



®epmentsl — Owuonormdyeckue Karanuzatopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crnenuduuHoctb. KodepMmeHTsl. BuTamuHsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl  (caxaposa, JIaKTO3a) U TMoJMcaxapuiabl (Kpaxmall, TJIUKOIeH,
HeJuT003a). buonornueckue GyHKIUU YIIIeBOJIOB.

Jlumuner:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
YTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

Hykneunossie xkucnotsl: JHK u PHK. Hykneoruasl — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[{uronorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
uzeil 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3YyUYEHUs KIIETKH.

Knetka kak 1enoctHas >xuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbsl JIHK kak renermyeckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUSA PACTUTEIBLHOM, >XKUBOTHOU H
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nasmatuyeckas memOpana, e€ cBoiictBa u hyHkiuu. [{uronnasma u eé
opranounbl. OnHomeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
an30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, IIJIACTHJBI.
[IpoucxoxneHne MHUTOXOHAPUM M miactua. Buasl mmactun. HememOpaHHbIE
OpraHOMJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QYHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdeMmoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «Pacnpenenenne XUMHYECKHX JJIEMEHTOB B HEXKHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguueckas TabnauIla XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekymbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHUE KUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue spa KIeTKu», «YiIeBoAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE IS MPOBEACHHUS
HAONIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK pPACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
ONKCAHUEN.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BeIIecTB, WU MeTab0Iu3M. ACCUMUIALMS (TIJIaCTUYECKUI OOMEH) U
JTUCCUMUJIISIIINS (SHEPTeTHUECKHi OOMEH) — JIBE CTOPOHBI €IMHOTO TIpoliecca
meTtabonmmu3ma. Poib 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrHMH B MOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbiii. Poibs dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBass (a3pl (porocuHreza. Peakuun
doTtocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TSl )KU3HU
Ha 3emue. Biausinue ycioBuii cpenbl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMOCHHTe3. XEMOCUHTE3UPYIoNIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

OHepreTnueckuii oOMeH B KjeTke. PaciuenyieHue BellecTB, BBIAEICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUd B KJIETKE. JTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe bochopunrpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuun martpuuHoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanmuzanust renetndeckod wHbOpManuMM B KieTKe. ['€HETHYECKUH KOJ M €ro
cBoiictBa. Tpanckpunuus — matpuusblii cunte3 PHK. Tpancnsanus — 6uocunTes
Ooenka. Otambl TpaHciusauud. KomupoBanue ammuokucior. Pons pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYychl. ctopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHS M KU3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3byaurens CIIN/a.



OOpaTHast ~ TpaHCKpWILHMSA, peBepraza W  uHTerpasa. llpodunaktuka
pacmnpoCcTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpauuu:

[Toptpetsl: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutaHus», «Merabonuzmy, «MUTOXOHAPUS,
«JHepreTuueckuii oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynosanue: monaenu-anminkauuu «Yasoenue IHK u tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHE KIETKN», MOJeib cTpykTyphl JTHK.

Tema 5. PasmHokeHHe M1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHbl UK, WM SKM3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Perumkanus — peakuys MaTpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumiouaHeIi W TAlUIOWIHBIA ~ XPOMOCOMHBIE  HAOOphI.  XPOMATHIBI.
[{uTosiornyecKkne OCHOBBI PAa3MHOKEHUS W  HWHJIWBUIYAJbHOTO  pPa3BUTHSA
OpraHu3MOB.

Henenne knetkn — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUA CMBICT MUATO34.

[Tporpammupyemasi ruGesb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnosoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VcKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJICKIUU.

[TonoBoE pa3MHOKEHHE, €ETO OTIMYHS OT OECOJIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenune xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKHMI CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mporecc OOpa3OBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie Kemne3bl: CeMEHHUKH U SUIHUKA. OOpa3oBaHME W PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOICHE3.
OcoOEHHOCTH CTPOEHMS SWIIEKIETOK U crepMaro3ouaoB. OIUioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuThHe (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, racTpyisius, opraHorese3. IloctamOpuonanbHOe pasButhe. TUIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMpsIMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YpOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOZJOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue kneTku OakTtepuity, «CTpOeHUE TOJOBBIX KIETOK»,
«Ctpoenne xpoMocoMbl», «Knertounsrii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «lIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeTOreHe3 y MIIEKOIIUTAIOIIMNX 1
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparhbl «CnepmMaTo30U/1bI
MJIEKOIIUTAIOLIErO», «SIMIeKIeTKa MIIEKONUTAaKIero», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MAarHWTHas MOJENb-allllIMKanus «Jlenenne KIETKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M NpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MuTO3a B KIIETKaX KOHYHKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «M3ydyeHue cTpOeHHUs NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpEnapaTax.

Tema 6. HacjieqcTBEeHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

IIpeamet u 3aaun reHeTUKU. VicTopust pasBuTUs reHeTUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHWU T€HETUKU. BKilaJ pocCHHCKMX U 3apyOeKHbIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETUKU (TMOPUIOJIOTHYECKUI,
IUTOT€HETUYECKH, MOJEKYJSIPHO-TeHeTUUECKhil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTHYecKasi CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MonoruOpuiHoe CKpellMBaHHE. 3aKOH €IMHOOOpa3ust THUOpHUIIOB NEPBOIO
nokosienust. IlpaBwiio AOMHHMpOBaHMS. 3aKOH pAaCUICIUIEHHS MPU3HAKOB.
['unoresa yncroTel rameTt. [logHOE 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpelMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanmusupyrolee ckpemuBanye. Mcnonp30Banne aHanIM3uPYOIIETO CKPEIMBAaHUS
JUTSI OTIPECIICHHSI TEHOTHIIA OCOOM.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HacJEeI0BaHMIO TeHOB. HapylieHne cuemieHus reHoB B pe3yJibTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHYecKne KapThl.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETIEHUE MoJa. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHele opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIM(DUKAIIMOHHOW U3MEHYMBOCTH. BapHallMoHHbIN psil ¥ BapHallMOHHAs KpUBasil.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKA U UX
HOpMa peakiuu. CBoicTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacneactBeHnHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TMO0JIOBOM MpOIlecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalmoHHasi n3MeHYMBOCTh. Knaccudukanus MyTaiuii: TeHHBbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacienacTBeHHoM n3menunsoctu H. . BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl T€HETUKU
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETUYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPENEIEHNE TEHOTHUIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a0ojieBaHUs 4YeJOBEKa: TI'€HHBICE OOJIC3HH,
OOJE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
310pOBOr0 00pa3a >KU3HU, AUATHOCTUKU, MPOMUIAKTUKHN U JICYCHUS] TEHETUUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHHE. 3HAUYECHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEJIOBEKa.

JdemoHncTpauuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHME UM €ro
UTOI€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS W €ro ILHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€HeThueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLHEIUIEHHOTO C mnoiom», «Kapuotumel 4enoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYHMBOCTHY», «MoauduKkanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeNU-aNIIMKAIMK «MOHOTHOPUHOE CKpEIMBAHUE,
«HenonHoe noMuHMpoBaHUEe», «JuruOpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKpPOCKON M MuKpompemnapatr «Jlpo3zoduna» (HOpma, MyTanuu
(dhOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «["'opox moCceBHOI.

JlabopaTopHble M NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoaupUKAITMOHHOW N3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uibl Ha TOTOBBIX
MHUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOKICHUE CEJEKUUH W JIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHHS U MHOIrooOpasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii U MHAUBUIYaJbHBIA OTOOPHI B
CENIEKIIMM pPACcTEHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. bIM3KOpOACTBEHHOE
cKkpeuuBanue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnass tubpunmszauus u €€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHUE TOJMIUIOUJIOB. JIOCTMIKEHHsSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHONOTUs Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHKEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbie KyabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHnpoBaHue BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue W dthyeckue  npobiembl. MO —  reHeTuyecku
MOAU(PUITUTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHOB.

Tabnuiel u cxembl: kapta «lleHTpbl NPOUCXOXKACHUS W MHOTro00pasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1OMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzamus», «Padboter akanemuka M. ®@. MBanosay,
«Ilomumnonnusy, «OObEeKTbl OuoTexHonorun», «KiaeTouHwsle KyJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTopHble M NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHHS CEJEKIMH PAcTEeHUH M
YKUBOTHBIX (Ha CEJEKLMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaToOpuio
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[Ipeanocbulkn BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOIIOLMOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHONW TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONMU. [lameoHTOMOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHBIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3iuuusi SMOPHUOHOB pa3HbIX BHJOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AaHAJIOTUYHbIC,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpraHu3MOB.

OomonnoHHass Teopuss Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOKEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYNBOCTB,
O6opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Bosonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsuusa kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxymire cuibl ((hakTopbl) SBOMIONUHM BHIOB B IpHUpoJe. MyTallMOHHBIHI
IOpOLECC M KOMOWHATHBHAs WM3MEHYMBOCTH. llomMynsannoHHBIE BOJHBI U Apeid
reHoB. M3oianus 1 Murpanus.

EcrectBenHbIii 0oTOOp — HampaBisoomui  (akTop 3BoIOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHM3MOB KakK pe3ysibTaT 3Bomronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMop(h03bl U UANOATANTALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBosonsi. DopMbl  HBONIONUU:  (pusleTUYECKas, JIMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HecleNUaIu3UpPOBAHHBIX NMpPEAKoB. IIporpeccupyromas
criennanu3anvs. AganTuBHAs paavanus.

JdeMmoHcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmunp! u cxembl: «Pa3BuTre OpraHMYECKOro MUpa Ha 3emiie», «3apoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
cymiectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo06pa3ue COpTOB pacTeHHII»,
«MuorooOpasue  mopon  KuBOTHbIX»,  «[lomymsamuwm»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoananramum», «OOmas aereHepanus»,
«/IBmkymue cunbl 3Bosronum», «Kapra-cxema wapuipyTta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OOPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPAaCKH,
Ha0Op TUIOAOB M ceMsiH, Kosuiekuusa «lIpumepbl 3alUTHBIX MPHUCIOCOOICHHUMA Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAINpaBICHUS 3BOJIIOIUN», 00BEMHAST MOEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komwiekuus «DopMbl COXPaHHOCTH
VCKONAEMBbIX JKMBOTHBIX W pacTeHui», wognenb ammmkanus «llepexpécr
XpOMOCOM», Biaxuele Inpemnaparsl «Pa3Butme Hacekomoro», «Pas3Burtue
JSATYUIKA», MUKponpenapat «Jlpo3zodpuna» (Hopma, MyTtanuu GopMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M NpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHIO».

JlabopaTtopHas padota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JlonaydHble NpPEACTABICHHUS O 3apOKACHUM >KM3HU. HaydHele runoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepmus. XUMHUYeCKas
HBOMIOIMUSI. AOHUOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU ABOMIOLMU. HavanbHbie 3Tansl
ouonoruueckoi spomouuu. I'nnoreza PHK-mupa. ®opmupoBanrne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. llepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, IEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30KcKas 3pa U €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickas »pa ©W €€ mepuoAbl: MaJCOrCHOBbIA, HEOrCHOBBIM,
aHTPOIIOTEHOBBIN.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMM PACTUTEIBLHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHid U
XKUBOTHBIX. [T0osiBIIEHNE, pacliBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucrteMa OpraHMYECKOTO MHpa KaK OTpaxkeHHe »3Boitouud. (OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIOLHNA YeJIOBEKa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeJoBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacnenctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPy, MBIIIUICHUE, PEUb.

OCHOBHBIE CTAaJIMM U BETBH 3BOJIIOLHH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbii, YenoBek mnpsaMoxonsuui, YenoBek HeaHIACpTAIbCKUN, YenoBek
pasyMHbIi. Haxonku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacrpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHAas  (PKBATOpUabHAas),  MOHTOJOWIHAs
(a3uaTcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHWA. EJMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuupbl 1 cxembl: «Bo3HukHOBeHHe CoJHEUHOM cucTeMbl», «Pa3BuTne
OopraHnueckoro wmupa», «PacturenbHass KieTka», «KUBOTHas  KIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmme moan», «lpesHue momn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBEeYECKHUE pach».

O6opynoBanue:  mymsiku  «lIpoucxoxknenue  demoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHJEPTaliblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YesloBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHYecKas Tabnuia, KoJuleKuus «Dopmer
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJJIEKIIUSAX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBEAUECKUN My3€ei).

Tema 3. Opranu3Mbl 1 OKpPYKaOIIas cpeaa.

DKoJorus Kak Hayka. 3a/ladyd ¥ pa3zelibl IKOJIOTUH. MeTo bl IKOJIOTUYECKUX
UCCIIEJOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAs.

Okonorudeckue ¢akropbl. Krnaccudukanus -skonorunyeckux (HhakTopos:
abuoTHYecKre, OMOTUYECKUE M aHTPOIOTeHHble. JIeiCTBHE OSKOJOTMYECKUX
(akTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (HakTOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DoToneproan3m.
[IpucnocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTOopHI. Bunrnl OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, xoonepamus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUN [IsI CYIIECTBOBAHUSA
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyisuuu. OCHOBHBIE IOKa3aTeNu
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTH, MPUPOCT,
Murpauus. J[mHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JdeMmoHcTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, D. I'ekkensb.

Tabnunsl n cxemsl: kapta «I[Ipuponnsie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoBy», «®Potonepuoanzm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTU OIS UHDY30puu-TyPenbku», «[luieBsie nemnm».

JlaGopaTopHble U MpakTHYEeCKHEe PadOThI:

JlaGopatopnas pabota Ne 3. «Mopdonoruueckue oCOOCHHOCTH PACTCHUI U3
pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

ITpakTnueckas padora Ne 2. «Iloacuér maoTHOCTH MOMYJSALUI pa3HbIX BUAOB
pAaCTEHUI.

Tema 4. CooO1mecTBa 1 IKOJI0rHYECKHE CUCTEMBI.

Coo0miecTBOo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuiueBas). Buasl-nomuHaHTel. CBsA3M B
OHUOIIEHO3E.

Okosnorudeckue cucrteMel (skocucteMsl). IlonstTe 00 »skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BELIECTB U MOTOK SHEPTUU B SKOCHUCTEME.
Tpoduyeckne (muiieBbie) YPOBHM SKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OCHOBHbBIE TIOKAa3aTENU SKOCHUCTEMBI: OMoMacca, MPOAYKIHSA. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUHUH, YHUCICHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI HIUPOKOJIIMCTBEHHOTO Jieca.

AHTpONOrE€HHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodeHHocTH Onochepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKHE IUKIBI JIEMEHTOB (yTiaepoa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHBIE U3MEHEHHS B Onocdepe.
['oGanbHbIE IKOIOTHYECKUE TIPOOIEMBI.

CocyuiecTBoBaHME OPUPOJIBI u 4YeJI0BEYECTRA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUs] TMPUPOJHBIMU pECypcaMd U MX HCHOdb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMmoHcTpanuu:

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

Tabmumpl u cxemsl: «llumesbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBa», «llenu nutanusy», «IKoJIOTHMUECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOMHOro  Jeca», «buonenos BomoéMa», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHMKHU
3arpsi3HEHHS] BO3[yXa U TPYHTOBBIX BOA», «[louBa — BakHelIIas COCTaBIAIOIIAs
ouochepr», «DakTophl Aerpaganuu mnouBy», «llapaukoBeiil s3ddexr», «DakTopbl
paaroaKTUBHOTO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT 3KkpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoae».

O6opynoBanue: Mojelb-anmukanus «TunuuHble OMOLIEHO3b», TepOapuii
«PacTtutenbHble cO00IIECTBAY, KOJIEKIMH «buonieHos3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHU7A,



Kpacnasa knura Poccuiickoii ®enepanmu, H300paK€HUs OXPAHAEMBIX BHJIOB
pPacTEeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBHLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHMSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpeamera «buosorus»
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOIIMMUCS POCCUUCKOM
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTHUBAIMM K  OOYYEHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUW JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, NPUCYLIIUMH CUCTEME
OMOJOTMYECKOro  00pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MIJIAHBI.

JIndHOCTHBIE PE3YyNbTATBI OCBOEHUS NpeaMeTa «bHOIOrus» NOCTUTarOTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCAM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHsA, pPa3BUTHSI BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPHUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSAKY, YEJIIOBEKY TPY/Jla U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUSI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCJlEeIUI0 U
TpaguUMsM MHOTOHAaIMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, Npupoae H
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorwsy
JOJDKHBI OTPa)kaTh TOTOBHOCTh M CITOCOOHOCThH 00YJaroNuXcsi pyKOBOJCTBOBATHCS
cOpMHUPOBAHHOM BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEILHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABJICHUMN
BOCIIUTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA ¥ IPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIO/IEN C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TpHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaKEHUS K CBOEMY HApOJAy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, ropmpoct 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK U KYJIbTYpY,
MIPONLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUY€HBIX B CTAHOBIICHHE U
pa3BuUTHE OHMOJIOTUM, TMOHUMAHHUS 3HAYEHHs OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO H 3anuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MNPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu Hapos1oB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIHOYAs 3CTETUKY ObITa, HAy4YHOI'O M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE SMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢puzuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbSI U
IMOIUOHAIBHOIO (J1ATONOJTyYHUs:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBO€  mHUTaHHWE, COOJIOJEHHME TUTHEHHUYECKUX TPaBHWJI W HOPM,
cOaJlaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryisipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJEHUS B CUTYAIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEeHUS1 );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEPEC K pa3nuuHbIM cdepam npodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa3OBaHMIO Ha
NPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM Jid
OKPYXaroUEn Cpebl;

OCO3HaHUE TI00ATBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU HM3YUYEHUH OHOJIOTUHU
3HAHUS M YMEHUS TpPU pEUICHUH TpoOJieM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOIOIOIb30BaHUEeM  (COONIOZCHNE TpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
KOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPUATHUE JECWCTBHM, NPUHOCAIIMX BPEd  OKPYXKaOUIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIAroNpHUsATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4HUE PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKOM KYJIBTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4AaCTHIO B IIPAKTUYECKOMN NESATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE creunuKk OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpEICTaBICHUS 00 OKPYXAloIleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH IpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU AJIi COBPEMEHHOW IMBHIM3ALINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMbl  Pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MTyTeH BBIXOJA U3 INI00AJIBHBIX HKOJIOTHYECKUX MPOOIEM U
o0OecrieyeHnus  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMYECKMX 3HAaHUNW B LEJAX
HOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM IPaMOTHOCTH O0ydYarommxcs, GopMUpyemMoi
pU U3y4eHUH OUOJIOTHUH;

IIOHMMAHHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWsS MJI1 aHauu3a Hu
OOBSICHEHUS SABJICHUI OKPY’KAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeNlaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (DAaKTOB H
VMMEIOLIMXCS JAHHBIX C LIEJIbIO ITOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIb30BATh OHMOJIOTMYECKUE 3HAHUS Ui
pelIeHus MPOo0JIEM B PEANIbHBIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE I[ICHHOCTH HAy4YHOH JEATEIIBHOCTH, TOTOBHOCTH OCYILIECTBIISTH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMs ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYWMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIe TOHSITHS, OTPAXKAIOIINe
[EJIOCTHOCTh HAyYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, sIBJICHHUE, Mpoliece,
cucTeMa, Hay4dHbId (DaKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHUE,  HAONIOJCHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTuXx),
yYHUBEpCaJbHble Yy4yeOHblE JEWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIme dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTh
o0yJarmuxcs UCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCalbHbIE Y4YeOHBIC JCHCTBUS B
IIO3HABATEJILHON U COLMAJIBHOW MTPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHUsl TOHKHBI OTPAKATh:

Osjanenue YHHUBEpPCAJIbHBIMHA Y4eOHbIMU NMo3HABATEJbLHBIMH
JeCTBUSIMU:

1) 6a30Bble JJOrHYecKue AeMCcTBH:

CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHSATUM (BBIAEIATHh WX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM);

ONpEeNeNATh IEJU JCATeIbHOCTU, 3ajiaBasi HapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MOCTABJICHHBIMHU LEJISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUUN
YKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE pPaACCYyXJCHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYIUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEILHBIC CpencTBa JUTSE MpeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSTENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHUSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHHE IPU PELUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENBCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONB30BaTh pPAa3jMyHble BUABI JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalNH, MPeoOPa30BaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE NP CO3JaHUH YUEOHBIX U COLMATBHBIX TPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJE€Th HAYYHOU TEPMUHOJIOTHEN,
KJIFOUEBBIMH MTOHIATUSMHU U METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTaTh TUNOTE3y €€ pEeLIeHHs, HAaXOAWTh apryMEHThI JJS JOKa3aTeIbCTBA
CBOUX YTBEPXJACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHWS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSAX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MEPEeHOca CPEACTB U CHOCOOOB
JENUCTBUS B TPO(HECCHOHATBHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO 00JIACTH
KHU3HEIeATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢c nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTrO
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsX W
CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aNPOCHI U MPUMEHSATh PA3IMYHBIE METONbI MPU MOUCKE U
oTOope Ouosiorndeckor MHPopMaIuu, He0OXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3azady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (HOpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

UCIIONb30BAaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa mpu pabdoTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HhOpMyIbI, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgJlaieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHBHBIMHU JA€HCTBUSIMH:

1) oO61enme:

OCYIIECTBISATh KOMMYHUKAIIMHN BO BCeX chepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHUTEIHHO BBITIONHEHHUS TIpeIaracMoiu
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacno3HaBaTh HEBEpOAbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMU OOIINECHHS] M B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBISTh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh ¥ HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATbHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS NIPU PEIICHUU YIeOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OmIMX
WHTEPECOB M BO3MOXKHOCTEH KaKJOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEJIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACUCTBUA MO €€ NOCTHXKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ y4€TOM MHEHH y4YacTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XJOTO y4YaCTHHMKAa KOMAaHIbl B
001 pe3ynbTat no pazpaboTaHHBIM KPUTEPHUSIM;

IIpeyiaraTtb HOBBIE IIPOEKTHI, OLEHUBATH HJIEH C TO3MLUHUA HOBU3HBI,
OPHUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OsBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU AeHCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS TpoOJeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX M IOCTYIKAax [0 OTHOLICHWIO K JKUBOM IPUPOJAE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
po0JeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pEIIeHHs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEITOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBATh (HOPMUPOBAHUIO M TPOSBICHHUIO ILIMPOKON HPYIULUMU B
pasHBIX O0JAacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJaJeTh  HAaBBIKAMU  [IO3HABAaTEIbHOW  peQIeKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELICHUS 10 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIHU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0 U APYTHUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'HX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP C MTO3ULUH JIPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTrHble pe3yabpTaThl OocBoeHus nporpaMMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn»
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETALIMU U
IpeoOpa30BaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH O MOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHHIO 3HAHUM B Pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yapTaThl IPEICTaBICHbI IO TOaM 00yUYEHHUS.

[IpenmeTrHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIa/J€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpPKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
KU3Hb, KJIETKA, OpraHm3M, MeTraboau3M (OOMEH BELIECTB U NPEeBpaIlCHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJslts), YPOBHEBAsE OPraHM3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHasg JOTMa MOJIEKYJSIpHON Ouosorun), 3akoHsl (I
Mewngens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensiTe rpaHULb
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOMIOICHNUE U
OMHCAaHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHMI, OpraHMU3alMs U TMPOBEICHHE
OMOJIOTHUECKOTO  DKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOJYYECHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieNaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALLEHUS 3HEPIMU B KIETKE, (pOTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUIAYaJbHOTO PpA3BUTHUA OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MIaCHOCTH CBOETO 3/10pOBbSI U 30POBbS
OKpY>KaIOIIMX JIOACH, COOJII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUSI B OKpY KaroIen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHblE TEHETHYECKHEe 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHME, CILEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIsl MpencKa3aHUsl HACJIEJOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYECKHEe pPadOThI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHME KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJAEpIKAHMS, BKJIIOYAIOIIYIO0 IICEBJIOHAYYHbIE 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMU, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUNH B OMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUS ydueOHoro mpeameta «buomorus» ¢ 11
Kalacce NOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHHUSA ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIa/J€ POCCUUCKHX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUM, (PYHKIIMOHATIHHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
BUJ, TIOYJIALNSA, T€HO(OHA, 3BOIIOLMS, ABWKYILIHUE CUJIbI ((PaKTOpBI) HBOJIIOLINH,
IPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, JKOJOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas Mpamua, OMoreonenos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETWYECKas TEOPHs DBONIOINHH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apompimieBoro cxoziactBa K. M. bopa, depemoBaHusi TTaBHBIX HANpaBICHUA WU
nyteit aBomoruu A. H. Ceseprioa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPENENSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OHMOJIOTUN: HAOIIOACHHUE U
ONMHMCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SIBJICHH, OpPraHM3aIMsl W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIJKCHHWE  THIOTE3bl,  BBISBJICHHE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEIUYMHAMU, OOBSICHEHHE IMOIyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKA CTPOCHHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJSALMHA, TMPOIYILEHTOB, KOHCYMEHTOB, PEAYILECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsA, MPUCIOCOOIEHHOCTH
OpPTaHHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaxX, aHTPONOTECHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB U SIBJICHHM, /ISl TPUHSATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNIplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpY>KaIOIIMX JIOACH, COOJII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUSI B OKPY KaroIen
IPUPOJIHON cpeje, MOHMMAHUE HEOOXOIWMOCTH HCIOJb30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIIBEHOTO TIPUPOIOTIOTH30BAHHS,

YMEHHE pPEeIaTh dJEMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepPEeHOCca BEIIECTB U SHEPTHUU B IKOCHUCTEMAaX (1IeTU MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPadOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHUYECKOTO  COJAEPIKAHMS, BKJIIOYAMOIIYIO IICEBIOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAacCOBOW MH(OPMALIMU, HAYYHO-IIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI0OaJbHBIE  SKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OUONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uu@poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (mucpp )
NMporpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Bbubnuoreka [IOK
! brosorus kak Hayka 2 0 0-5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 JKuBbl€ CUCTEMBI U KX OpraHu3alus 1 0 0 hitps://m.cdsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 0 1 hitps://m.cdsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuznenestenbHOCTh KIETKU 6 0 0 hitps://m.cdsoo.ru/7f41c292
5 Pa3zmHOXeHME 1 MHIMBUYyaIbHOE Pa3BUTHE 5 0 1 bubnnorexka HOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE M N3MEHUYNBOCThH g 0 15 Bbu6nuoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBHOC BpEMA 0 0 https://m.edsoo.ru/7f41¢292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnbie  IIpakTnueckue
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Bbu6nuoreka [IOK
! IBOIOIHMORHAs OHOTOTHA ? 0 ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0 0.5 bubnmoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
Bbubnmuoreka [IOK
1
3 Oprauu3Mb 1 OKpyXKaromias cpesia > 0 https://m.edsoo.ru/7f41cc74
Bbubnmuoreka [IOK
4 Co00111eCTBa U DKOJIOTUUECKHAE CUCTEMBI 9 0 0 hitps://m.cdsoo.rw/7f41ccT4
Bbubnmuoreka [IOK
> Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5







IHOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsbl
bubnunorexa [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
02.09.2025 https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS )KUBOU IPUPOJIBI.
[TpakTuyeckas padora Ne 1
2 «Mcnonp30BaHuE pa3TUUIHBIX 1 0.5 bubmorexa [JOK
P ' 09.09.2025  https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OHOJOTrNYEeCKUX 00BEKTOBY
3 buonornueckue cucremsl, NpoOLECCHI | bu6muoreka [IOK
U UX U3y4CHUE 16.09.2025  https://m.edsoo.ru/863e6564
4 XuMHYECKUH COCTaB KJIeTKU. Boja u 1 bubnuorexa [{OK
MHUHEpPAJIbHEIE COIIU 23.09.2025 | https://m.edsoo.ru/863e674e
bubnunorexa [IOK
5 b .C 0 1
CITKH. LOCTAB | CTPOCHHE DEIKOB 30.09.2025  https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
6 pabora Ne 1 «/3yuenue | 0.5 bubnmoreka [JOK
KaTAINTUYECKOW aKTUBHOCTH ' 07.10.2025 = https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTU KaTajiasbl)»
7 VraeBonnl. JIunuasl 1 bubmmorexa LIOK

https://m.eds00.ru/863¢6870




14.10.2025

bubnunorexa [IOK
8 Hyxentobsie knenotst. ATO 21.10.2025  https://m.edsoo.ru/863e6d5c
9 Hcropust 1 MeTOIBI U3y4ECHUS bu6bnuorexa [IOK
kieTku. Knerounas reopus 11.11.2025  https://m.edsoo.ru/863e6e88
10 KieTka xak menoctHas )KuBas
cucreMa 18.11.2025
CrtpoeHnue 3ykapuoTHYECKOM
kietku. Jlaboparopras padota No 2
«M3ydeHne cTpoeHUs KIETOK bubnmoreka [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
. 25.11.2025
OakTepuil oI MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OITHCAHUE)»
bubnunorexa [IOK
12 OOMEH BEIECTS W META0OMH3M 02.12.2025 | https://m.edsoo.ru/863e766¢
bubnunorexa [IOK
13 Potocmrres. Xemocinres 09.12.2025  https://m.edsoo.ru/863e7c98
N but6mmoreka [IOK
14 dmepreTiicckuii 0omen 16.12.2025  https://m.edsoo.ru/863¢7aae
’KuzneHHbIN KUK KISTKU. [{eneHue
KJIeTku. Muto3. JIaboparopras Bu6morexa LIOK
= padora No 3 «Habmionerue murosa b 0.5 23.12.2025  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOIIpemapaTax»
16 buocunres 6enka. Peakmmst bubmuorexa [{OK
MaTPUYHOI'O CHUHTE3a 30.12.2025  https://m.edsoo.ru/863e796e
17 Tpauncisanus — OuocuHTe3 Oenka Bu6muotexa [JOK




13.01.2026 = https://m.edsoo.ru/863e796¢
18 Hexnerounsie GopMbI )KU3HU — bu6muoteka [JOK
BUPYCHI 20.01.2026 | https://m.edsoo.ru/863¢7540
bubnunorexa [IOK
19 ®opMBbI pa3MHOXKEHHSI OPTaHU3MOB 27.01.2026 https://m.edsoo.ru/863e81b6
T https://m.edsoo.ru/863e831e
. but6mmoreka [IOK
20 Meiios 03.02.2026 | https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII0J0TBOPEHUE.
)1 Jlaboparopnast pabota Ne 4 0.5 bu6muoreka [IOK
«M3ydeHne cTpoeHus MOJIOBBIX ’ 10.02.2026  https://m.edsoo.ru/863e81b6
KJIETOK HA TOTOBBIX
MUKpOTIperaparax»
” NunuBuayanpHOE pa3BUTHE bubnunorexa [IOK
OpPraHU3MOB 17.02.2026  https://m.edsoo.ru/863e8436
7 I'enernka — Hayka o bu6muoteka [JOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU 24.02.2026 = https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIIEOBAHUS
24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa [OK
P ' P 03.03.2026 | https://m.edsoo.ru/863e¢8878
CKpEIlMBaHUE
UTHOPHUIHOE CKpEINBaHNe. 3aKOH
25 fe3a3nlc):nfaoro Hinf OBaHUS bubmmorexa [OK
s 10.03.2026 = https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHO€e HacJlieJOBaHHE
26 npu3HakoB. JlabopaTopHas pabora 0.5 bubnmoreka [JOK
Ne 5 «M3yueHune pe3ynbTaToB ’ 17.03.2026  https://m.edso0o.ru/863e8c60

MOHOTHOPHUIHOTO M TUTUOPUTHOTO




CKpEIMBaHUA Y IpO30(UIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue | bubmuorexa [{OK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM 24.03.2026  https://m.edsoo.ru/863e¢8c60
N3menunuBocTh. HeHacnencTBeHHas
M3MEHUYUBOCTh. JlabopaTopHas

)% pabota Ne 6. Mzyuenue 1 0.5 bubnmoreka [JOK
MOAN(PUKAITMOHHOW U3MEHYHBOCTH, 07.04.2026 | https://m.edsoo.ru/863¢e8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psijia U
BapHUAIMOHHON KPUBOI»

HacneacTBeHHass ©'3MEHYUBOCTD.

29 JlaGopatopHnast pabora Ne 7. 1 0.5 bu6muoteka [JOK
«AHaIM3 MyTayi y 1po30QuiIsl Ha ’ 14.04.2026  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»

bubnunorexa [IOK

30 Penerika Henoneka ! 21.04.2026 | https://m.edso00.ru/863¢8d78
PesepBubIil ypok. O600611eHIE TIO

31 TeMme «HacieacTBEHHOCTD U 1 78.04.2026
W3MEHUYUBOCTH OPTaHU3MOBY

32 Cenexkuus Kak Hayka v MPOIIECC 1 bubnnorexa LHOK

05.05.2026 = https://m.edsoo.ru/863e¢9214

3 MeToabl 1 JOCTHIKEHUS CEJIEKIIUNA | bubnunorexa [IOK
pacTeHUN U KUBOTHBIX 12.05.2026  https://m.edsoo.ru/863e¢9214

34 buorexHonorus kak orpacib | bu6muoreka [IOK
MIPOU3BOJICTBA 19.05.2026  https://m.edso0o.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrposabnbie IlpakTuueckne
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3YyUEHUS 1 bubmorexa [JOK
a A i 02.09.2025  https://m.edsoo.ru/863ea20e
) Hctopus pa3BuTus npeacTaBieHui | bu6muoreka [IOK
00 3BOITIOLIAU 09.09.2025  https://m.edsoo.ru/863e9570
bubnunorexa [IOK
3 MiticpooBomiows 1 16.09.2025  https://m.edso0o.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA ¥ SBOJTFOIHH.
4 JII:160 Iim HI;H aGora ; 1 1 0.5 Bubmmorexa [OK
PaTOpHai p B ’ 23.09.2025  https://m.eds00.ru/863e99¢6
«CpaBHeHHE BUOB 10
MOP(}OIOrHUecKOMY KPUTEPHIO)
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIe | bu6muoteka [JOK
(haKkTOPHI) IBOIOIIH 30.09.2025  https://m.edsoo.ru/863e9da4
. but6mmoreka [IOK
6 E 0 1
CTCCTBCHHBIT OTOOP M €O popu! 07.10.2025 = https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas | 0.5 bu6muoreka [IOK
pabota Ne 2 «Omnucanue ’ 14.10.2025  https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma
€€ OTHOCHUTEIHLHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubmuoreka [JOK




JKA3HU Ha 3eMIiie»

MaKpOA3BOJTIOIUH 21.10.2025  https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOIONINN 11112025
10 HcTopust xxu3HU Ha 3eMIie U METOIBI
€€ U3y4eHHs 18.11.2025
1 ['unoTe3sl MpOUCXO0XKACHUS KU3HU bu6muoreka [JOK
Ha 3emiie 25.11.2025  https://m.edsoo.ru/863ea5a6
12 Pa3zButue xxu3Hu Ha 3emiie o 3pam bubnmoreka [JOK
U MepuoJiamMm 02.12.2025  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
PacCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6muoteka [JOK
«M3ydyeHne UCKOIIaeMBIX OCTaTKOB 09.12.2025  https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUTEKIIHUSAX »
14 CoBpeMeHHas cuctema bu6muoreka [IOK
OpraHr4YeCcKOro Mupa 16.12.2025  https://m.edsoo.ru/863ca48e
15 OBOJIIOIHNS YEIOBEKA bubnuorexa [{OK
(anTpoOMOreHe3) 23.12.2025  https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bubnmoreka [JOK
AHTPONOTEHE3a 30.12.2025  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLUU
YyeJoBeKa 13.01.2026
18 UenoBeyeckue pachkl U MPUPOIHBIE bu6muoreka [IOK
aJanTanyuy 4eI0BeKa 20.01.2026 @ https://m.edsoo.ru/863caca2
PesepBHbIit ypok. O6001ICHHE 10
19 Teme «BO3HMKHOBEHHE U pa3BUTHUE 27012026




20

DKOJIOTHS KaK HayKa

03.02.2026
)1 Cpensl 00uTaHUS U DKOJIOTHICCKHE bubnunorexa [IOK
(hakTophI 10.02.2026 | https://m.edsoo.ru/863eafec
AOGuotnueckue GhaKkTophI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 aCTEeHHH U3 Pa3HBIX MECT 0.5 bubmmorexa LIOK
P P ’ 17.02.2026  https://m.edsoo.ru/863ebl10e
obutanmsy. JlabopaTopHas padora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BHTHE YEPEHKOB KOJIEyCa»
bubnunorexa [IOK
23 b
MOTHUECKUE (aKTOpE! 24.02.2026  https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonyssiiun. [Ipakruueckas pabora
24 Ne 2 «I1 8 0.5
« OHS%T IUIOTHOCTH 03.03.2026
TIOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — bu6muoreka [IOK
OHOIIEHO3 10.03.2026 | https://m.edsoo.ru/863eb46a
%6 DKOJIOTHYECKHUE CHUCTEMBI bubnuorexa [{OK
(3KOCHCTEMBI) 17.03.2026  https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI.
27 OKOJIOTHYECKHE ITHPAMUIEI bubmorexa LIOK
o P AR 24.03.2026 @ https://m.edsoo.ru/863eb5fa
CaoiictBa skocuctem. Cykieccus
28 IT
PUPOIHBIE IKOCHCTEMBI 07.04.2026
29 AHTpPOINOTr€HHbIE SKOCUCTEMBI




14.04.2026

10 buocdepa — rnobanpHas 1 bu6muoteka [JOK
JKOCHCTEMA 3eMIIU 21.04.2026 = https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU CYIIIECTBOBAHUS ) bu6muoreka [IOK
ounochepsl 28.04.2026  https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Omochepe 3emnu 1 05.05.2026

3 CocyiiecTBoBaHUE TPUPOJIBI U | bubnmoreka [JOK
YeJI0BEUECTBA 12.05.2026 = https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001ICHHE TEMBI

34 :E:;?;:Efma Y DKOJIOTUYECKHE 1 19.05.2026
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

CdopMHUpOBAaHHOCTh 3HAHMM O MECTE M POJIM OUOJOTHU B CHUCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIA/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Ononorny; (HyHKIMOHAIFHONW T'PAaMOTHOCTH YeEJOBEKa JUIS PEIICHHUS

JKU3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpKAHWE OWOJIOTHYECKUX TEPMHUHOB |
MOHSITHIA: XKU3Hb, KIIETKA, OpraHu3M; MeTabonn3m (0OMEH BEIIeCTB H
IIPEBpPALLEHUE HHEPrHMM), TOMEOCTa3 (CaMOpEryisius), YpOBHEBas
OpraHu3aIys >KHBBIX CHUCTEM, CAMOBOCHIPOW3BEACHUE (PEIPOTYKIIHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U Pa3BUTHUC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPUH (KJIETOUHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Mennens, T. Moprana, H.. Basunosa) u
yueHHus (0 IEHTpax MHOrooOpasusi M NPOUCXOXKICHHS KYyIbTYPHBIX
pactenuii H.M. BaBuinosa), onpenenars rpaHUIlbl UX IPUMEHUMOCTH K

KHUBBIM CHCTEMAaM

YMeHue BIaAeTh METOJAaMH HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M OMMCAHUE JKUBBIX CHCTEM, IMPOILIECCOB U SIBICHUIA;
OpraHM3alusi W  MpOBeJeHHE OMOJOTMYECKOro  SKCIIEPUMEHTA,
BBIJIBKEHUE  TUIMOTE3bl;  BBISIBIEHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX MOHSATHM, TEOPUHl U 3aKOHOB; YyMEHHE

ACJIaTh BBIBOJAbLI HA OCHOBAHUU IMOJTYYCHHBIX pe3yJII>TaTOB)

VMeHue BBIACTATh CYIIECTBEHHBIC TMPU3HAKH BHPYCOB, KIIETOK
NPOKApUOT H© JYKAPUOT, OJHOKIETOYHBIX H MHOT'OKJIETOYHBIX
OpPraHM3MOB; OCOOCHHOCTH TMpPOILIECCOB OOMEHa  BEIIeCTB U
OpEeBpAIICHHUs] SHEPIUU B KiIETKe, (OTOCHHTE3a, IUIACTHYCCKOTO H
JHEPreTUYecKOro  OOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Meho3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, HHIAWBUIYAJIbHOT'O Pa3sBUTHUA

OpraHusma (OHTOI'€HE3)




YMenune NPpUMCHSITH MOJIYUCHHBIC 3HaHUA JJIA 00BACHEHHS

OMOJIOTUYECKHUX TPOIECCOB U SIBJICHHMA, JJISI MPUHSATUS MPAKTUICCKUX
pelieHui B MOBCETHEBHOM KM3HU B IEJISIX 00ecredeHus: 0€301acHOCTH
CBOETO 3JIOPOBBS U 3I0POBBSI OKPYKAIOIIHMX JIFOJICH, COOIIOICHHUS HOPM
rPaMOTHOTO  TOBEJACHUS B MIPUPOTHOM

OKpYyKaroleun cpene;

ITIOHUMAaHHEC H606XOI[I/IMOCTI/I HCIIOJIBb30BaHUA IIOCTI/I)KCHI/IP'I

COBPEMEHHOW OMOJOTMH W OHOTEXHOJIOTHH JJIsi PaIlMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJauyd Ha MOHO- U
IUTHOPUIHOE CKpEIIMBAHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHHUA JJIsA MMpCaACKa3aHusA

HACJIEA0BAHNS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIA0OpaTOpHble M NpPaKTUYECKUe paboTHl,

coOmoiaTh mpaBWja TpH padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATH HMHOOPMALUIO
OMOJIOTMYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHUKOB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHaIbl);
STUYECKHE AaCTEKThl COBPEMEHHBIX HWCCIEAOBAaHUI B OHOJIOTHH,

MeaunyHe, OMOTEXHOJIOTHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast 6roI0THUYECKYI0 HH(GOPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIb30BATh MMOHSITUHHBIN arrapar OMOIOrHU

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl CpeHero o0mero o0pa3oBaHus

ChopmupoBaHHOCT 3HAHUK O MECTe U PONH OHOJIIOTUM B CHCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPAa W HAyYHOTO MHPOBO33PEHHS; O
BKJI/IE POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornu; (QyHKIIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue pacKpblBaTh COJCpKAHHWE OMOJIOTUYECKUX TEPMHHOB U

MOHSATUIA: BHJI, TOIMYJSIHUSA, TeHOMOH, SBOJIONNS, TBIKYIIHUE CHIIBI




(paxropsr) IBOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BHUI000pa30BaHKE, HKOJIOTUYECKUE (hakTopsl, 9KOCHUCTEMA,
MIPOIYIICHTHI, KOHCYMEHTHI, pEIyLIEHTHI, Henu  MUTaHHA,

AKOJIOTUYECKas MUpaMKIa, OMOTeoIeH03, Ornocdepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUH (IBOJIOLMOHHAsS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apojplieBoro cxonactsa K.M. bapa, uepenosanus
IJIaBHBIX HampasiaeHud u nyrei sBomonuu A.H. CeBepriosa, yueHus o
omochepe B.M. Bepnaumckoro), ompenensTh  TPaHUIBI  HX

MMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIO3HAaHWUS B OHOJIOTHH
(HabnrofieHHEe W OMKCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SIBJICHHUIA,
OpraHm3ainyisi ¥ TPOBEACHHE OHOJOTHYECKOTO  SKCIIEPUMEHTA,
BBIIBIOKCHHUE  THUIIOTE3BI; BBISIBJICHUE 3aBUCHAMOCTH  MEXKIY
HCCIEAYEeMbIMUA BEJITUYMHAMH, OOBSICHEHUE TOJTYyYEHHBIX PE3YJIhTATOB,
WCIOJIb30BAHHBIX HAY4YHBIX IOHSATUH, TEOPUH M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbLI HA OCHOBAHUU MMOJTYYCHHBIX pe3yJIBTaTOB)

YMmenune BBIJCTIATH CYHICCTBCHHBIC IMIPpHU3HAKU CTPOCHUMA
OuoJIOTHYeCKUX  OOBEKTOB:  BHJOB, MOMYJISIIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEAYIIEHTOB,  OHOTCOIICHO30B M  JKOCHUCTEM;
0COOCHHOCTH POIIECCOB HACJIeICTBEHHOMN HU3MEHYHMBOCTH,
€CTECTBEHHOTO  OTOOpa, BHI000pa30BaHMs, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBI,
MepeHoca BEIIEeCTB M MOTOKA SHEPTUH B SKOCHCTEMaX, aHTPOIOTCHHBIX
U3MCHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEIECTB U

OMOTCOXMMHUYECKUX IIHKIIOB B Onocdepe

YMmenune NPUMCHSITH MOJIYUYCHHBIC 3HaHUA JJIA OGBHCHGHI/IH
61/IOJIOF MYCCKUX IMPOLECCCOB U SIBJIGHPIP'I, I TIPUHATUSA TPAKTUICCKUX
pelIeHni B MOBCEAHEBHOW JKU3HHU B LIEJIAX o0ecneueHus: 6€30MacHOCTH
CBOETO 3/10POBbsI U 3JI0POBbSI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
rPaMOTHOTO MOBEAEHUA B  OKPYXAIIEH MNPUPOAHON  CpeEXE;
IIOHHMMAaHHUC HGOGXOI[I/IMOCTI/I HUCITOJIB30BaHUA IIOCTI/DKGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO IPUPOIOTIOIB30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTUYECKHUE 3aaa4n, COCTaBJIATHb

CXEMBbI IIepeHOoca BEIIECTB U SHEPTUHU B IKOcHCTeMax (LM MUTaHUs)

YMeHHe BBIONHATH JIA0OpAaTOpHBIE H  TpPaKTUYECKHEe PpadoTHl,
coOmoaTh TpaBuWjaa Tpu padboTe ¢ ydeOHBIM H Ja0OpPaTOPHBIM

obopynoBaHueM




YMeHne KpUTHUYECKH OLEHHBATh M HMHTEPIPETUPOBATh MH(OPMAIIUIO
OMOJIOTUYECKOTO CO/ICPKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYUYHbIC 3HAHUS

W3 pa3NMuuHbIX UCTOYHUKOB (CMMU, HaydHO-TTONYJIIpHBIE MaTepUab);

? paccMaTpuBaTh ro0anbHBIC AKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
VYMeHue co3laBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIC COOOIICHHS,
10 0000111251 OHOIIOTHYECKYI0 UH)OPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmnapat OHOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

buonorusa xak Hayka

1.1

buonorus — Hayka o »xuBoW mnpupoae. Pons Ouonormu B (opmMupoBaHUU

COBPEMEHHOM Hay4YHOH KapTHHBI MUpa. CHcTeMa OHOIOTMYECKUX HAYK

1.2

Meroasl MO3HAHMS >KUBOW NPHPOIB (HAOIIONEHHE, SKCIEPHMEHT, OIMCaHHE,
U3MEpeHue, KiIacCupUKalMs, MOJEIUPOBaHUE, CTaTHCTUYecKas o00pabdoTka

JTAHHBIX )

JKuBBIE CHCTEMBI U MX opraHu3anusa

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHCTEM U UX pazHooOpasue

2.2

YpoBHHM OpraHuzaliu OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKHH, KIIETOUYHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUOBOM, SKOCUCTEMHBIN, OMOC(EepHBIH

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKU. XUMHUYECKHUE DJIEMEHThI: MaKpOAJIEMEHTHI,
MHUKpOdJieMeHThl. Boma u  muHepanbHple BemecTBa. DOyHKIUUM BOABl |

MHHCPAJIbHBIX BCIICCTB B KJICTKC. Ho,unepxcaHHe OCMOTHYECKOr0 OanaHca

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHuMble W 3aMEHUMBIE AMHHOKHUCIIOTHL. AMHHOKHMCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEPBUYHASI, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornmueckue
¢byHKIMN OETIKOB.

depMeHTHl — Ouojoruyeckue kKatanusaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
neHTp, cyocrpatHas crnenuduanocts. Kodepmentsl. Buramunbl. OTangus

(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

3.3

VYrieBonpl: MOHOCaxapuasl (TJIIOKO3a, pru003a M JIE30KCHPU003a), IHcaxapuabl
(caxapo3a, JlakTo3a) W TMOJUcaxapuibl (Kpaxmai, TJIWKOTEH, IeJIII0JI03a).
Bbuonorunueckue GyHKINHU YTIIEBOIOB.

Jlunuael:  TpurmmMuepuasl, — crepounsl,  ¢dochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBolcTBa. buonormdeckne ¢Gynkmuu JsmnuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JIHK. Crpoenne u ¢ynkuuu PHK. ATO:

CTpOeHHUE U (PYHKIIMH

3.5

[MuTonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHs KIETOK

3.6

Krnertka kak menmoctHast >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMOpaHa, moisekyasl JIHK kak reHernueckwii ammapar, cucTema

cuHTe3a Oelka

3.7

Tunsl KJIETOK: dyKapuoTHueckas U nmpokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
MpOKapuOTHUECKOM  KieTku. Kmerounas crenka Oakrepuii. CrtpoeHHE
AyKapuoTHUeCKOM KieTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >XUBOTHOU U

IpUOHOI KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIMKC, HX
¢bynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkmu. L{utonnaszma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHAOIIIa3MaTHYeCcKas CETh
(OIIC), ammapar ['ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxoxkaeHne MUTOXOHAPHM W IUIacTUA. Buibl
wiactua. HememOpaHHble OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OpraHOUI0B KJIEeTKU. BriroueHus

3.9

Anpo — perymsatopHbii 1neHTp KieTku. CTtpoeHue sapa: suepHas o00JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHcoOpT BEIIECTB B KIETKE

H(HSHGI[GHTGJ’IBHOCTB KIICTKHN

4.1

OOmeH BemiecTB, WIM METa00aU3M. ACCUMUIIANUSA (TUIACTUYECKHH OOMEH) H
TUCCUMIJISALIUS (PHEPreTHUeCKUud OOMEH) — JBE CTOPOHBI €AMHOIO IMpoliecca
MeTabonu3Mma. Turmbl oOMeHa BemlecTB: aBTOTPOGHBIA U reTepoTpodHbIid. Ponb

(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIECTKE

4.2

dorocunte3. CBeToBas U TeMHOBast (aszbl GporocuHTe3a. Peakuuu hoTocuHTE3A.
OddexktuBHOCTL (DoTOCHMHTE3a. 3HAUeHHUE (POTOCHUHTE3a ISl KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIIEHHS] €ro
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMmocuHTe3. XEeMOCHHTE3UpYIIIne OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKA3HU Ha 3emie

4.3

DHepreTU4YecKuii OoOMEH B KJETKE. PaciieruieHne BeIIeCTB, BBIJICICHUE H
AKKyMYyJUPOBaHUE DHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKHCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTh YHEPTeTUUECKOTO 0OMeHa

4.4

Peakiuu marpuunoro cuntesa. ['enerndeckas nnpopmanus u JJHK. Peanuszamms

TCHEeTHYECKOW WH(popManuu B KieTKe. ['eHeTHMYeckuil KOoJ M ero CBOMCTBA.




Tpanckpunuus — marpuunbsiii cunre3 PHK. Tpancnsmus — OGuocunte3 Oenka.

Konuposanue amuHokucaot. Ponb pubocom B bnocuHTese Oeka

4.5

Hexnerounsie ¢opmbl ku3HH — BHUpYCHL. Mcropusi oTkpeitust BupycoB (/I.U.
VBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepunodarn. bone3Hu pacTeHWil, XKUBOTHBIX W 4YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunmra yenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacmpocTpaHEeHUS BUPYCHBIX 3a00ICBaHII

PasmHuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslif 1WKI, WIM JKU3HEHHBIM IWKNI KieTku. HWHTepdaza um muTo3.
[Tpouieccel, mporekaromue B uHTepdaze. Permmukaius — peakiuss MaTpUIHOTO
cuateza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIM HAa0Op — KapHUOTHIIL.
JlumionHBIH W TAaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[uronornyeckue OCHOBBI PA3MHOXEHUS W HWHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmuTo3. Cragum muto3a. Ilpormecchl, mpoucxoasume Ha

PAa3HBIX CTAAUAX MUTO3Aa. bronornueckuii CMBICII MUTO3a

52

@®opMBbI pa3MHOKEHHsI OpPTaHU3MOB: Oecrojioe W ToJjioBoe. Buubl Oecroioro
pPa3sMHOXKCEHHUS: [EJIEHHEe HaJBOE, IOYKOBAHWE OJHO- M MHOTOKJIETOUYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUEC OJId CCICKIUN

53

[TooBo€ pa3MHOKEHUE, €T0 OIS OT OECTIOIOTO.
Meito3. Cramuu Meiio3za. Ilpoueccel, mpoucxonsiiye Ha CTaausIX Meio3a.
[ToBegenue xpomocom B Mmero3e. Kpoccunrosep. buonornueckuid cMbICaT M

3HaYEHNE MEN03a

5.4

["amerorenes — mporuecc oOpa3oBaHMsl MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBbIE
KeJle3bl: CeMEHHUKH U UYHUKU. OOpa3oBaHHE M PA3BUTHUE IMOJIOBBIX KIETOK —
raMmer (CrepMaro30u, SUIEeKIeTKa) — criepMaroreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUS SIMIEKJIETOK U criepMaTo30ua0B. OmnogorBopeHue. [lapreHorenes

5.5

WunuBunyanpbHOe  paszBuTtHe  (OHTOreHEe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHUOHAIBHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuoHansHoe paszButue. Turbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MPSMOE, HEmpsiMoe (TMYWHOYHOE). BrusHue
Cpedbl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CHOCOOHBIE BHI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJIe,Z[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

IIpenmer u 3agaun resetuku. Vcropus pasButus reHeTuku. Bxiag poccuickux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(TuOpUAOIOTUUECKHIHA, [IUTOTCHETUYECKUH, MOJICKYJISIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHEeTHYeCKHEe MOHTHS. [ eHeThuueckas CUMBOJIMKA, HUCTOIb3yeMasl B

CXeMax CKpeLIUBaHUI

6.2

3aKOHOMEPHOCTH HAacJEeAOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. Menpaenem.
MoHOTHOpUIHOE CKpeUIMBaHUE. 3aKOH eIUHO00paszus THOPHIOB TIEPBOTO
nokosjeHusi. [lpaBuiio JOMUHUpPOBaHHA. 3aKOH pPACHICIUICHHS] TPU3HAKOB.
I'unore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurnbpuaHoe ckpeuMBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBaHUS IMPU3HAKOB.
[{uToreHeTM4eCKre OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEe
ckpeuuBanue.  Mcmonp30BaHWE — AQHAIM3UPYIOMIETO  CKPELIUMBAaHUS — JJiA

oTmpe/eeHUs] TEHOTUIIa 0CO0U

6.3

CueruieHHOe HacjenoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeOBaHWIO TeHOB. HapymieHue CIlEUieHHsT TEHOB B pe3ysbTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAasi TEOpHsl HACJIEJICTBEHHOCTU. ['eHeTnueckue
KapThl.

I'enetuka mosia. XpOMOCOMHOE OINpEETCHUE IMoja. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE W TeTeporaMeTHhIe OpraHu3Mbl. HacimemoBanue

IMPU3HAKOB, CHCIUVICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. BuABl M3MEHYMBOCTH: HEHACICACTBEHHAs M HACJICICTBECHHAS.
Ponep  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKATMOHHOW H3MEHYMBOCTU. BapHalmMoHHBIM psg W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. Koin4ecTBEHHbIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, uiM TEeHOTHUIHMYECKas, W3MEHYUBOCTb. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilio3 W TONOBOW TMpolecc — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kiaccupukamuss MyTalui:
TE€HHBIE XPOMOCOMHBIE, T€HOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEICTBEHHON n3MeHunBocTH H.1.

Basuiiosa

6.6

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKH
4eJI0BEKA: reHeaIOTHYeCKH, OJIM3HEIOBBIH, LIUTOT€HETUYECKU,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHYecKuid. CoBpeMeHHOe OmpeseieHue
TE€HOTHIIA: TOJJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
momonipto III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUsS 4YeIOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIIEACTBEHHOW MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTuyeckue W TEeHEpaTUBHBIE MyTauuH. [IpUHLIMIBI 310pOBOTO




o0pa3a J>KU3HHU, JAWArHOCTUKH, MPOQWIAKTUKA U JICUCHHS TE€HETHYECKHX
Oone3nell. MeMKO-reHeTHYecKoe KOHCYJIbTUPOBAHKUE. 3HAUECHHE MEIUIIMHCKON

IFCHCTUKHU B IIPECAOTBPAICHUHN U JICUCHUH I'CHCTHYCCKUX 3a00JIeBaHNH YeIOBEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka W Tpolecc. 3apoKIeHHE CEJIeKUUU U JOMECTHKAIuS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax MPOUCXOXKACHHS H MHOTO00Opaszus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIAEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoJa, WTamMmm

7.2

CoBpeMeHHbIE METOJbl CEeJNEKIMU. MaccoBbIi W WMHAMBUIYAIbHBIM OTOOpHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskoponcTBeHHOE
ckpenuBanue — WHOpuauHT. Yucrtas nuHUS. CKpEIIMBAHWE YWCTBHIX JIMHUM.
I'erepo3uc, nnu rubpuanas cuina. HeponcTBeHHOE CKpelnBaHUe — ayTOPUIMHT.
Otnanénnas rubpuamzanuss W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJIyYEHUE IOJIAILUIONAOB. JIOCTHIKEHMS CEJIeKLUU DPACTCHUM, XUBOTHBIX H

MHUKpPOOPTaHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHas WHXKEHEpHsS. OTallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennsix opranm3moB. Kierounas
umxkeHepus.  Kiierounesle  KynbTypbl.  MUEKpPOKIOHAJbHOE  Pa3MHOXKEHHE
paCTeHI/IfI. KJIOHI/IpOBaHI/Ie BBICOKOIIPOAYKTHUBHBIX CEJIbCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHMUECKHEe W dTHueckue mnpodnembl. MO — reHeTnyecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEeMEHT COePKAHUSA

DBOIIOIMOHHAS OWOIOTHS

1.1

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  SBONIONMHU.  [laJIcOHTOJIOTHYECKHE:  TOCIE0BaTEIILHOCTh
IIOABJICHHUA BHUAOB B HAJICOHTOJIOTHYECKOMU JICTOIMUCHU, TICPCXOAHBIC (I)OpMI:I.
buoreorpaduueckne: cxoactBo W paznuume ¢GayH U QIOp MaATEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U PA3IUIUS SMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pPYIMMEHTapHBIE OpPIaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IyTeH y BCeX

OpraHu3MoOB




1.2

OomounonHass teopusa Y.  [JapBuna. Ilpenmnochuiku  BO3HUKHOBEHHUS
napBUHM3MA. JIBMKYIIME CHIIBI 3BOMONMHM BUIOB To JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTU PECYPCOB, HEONpeAenEéHHasT U3MEHYMBOCTb,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopuss HBomonuu (CTD) U  OCHOBHbIE €€ TOJOKEHHUS.

MuxkposBomtonus. [Tomynsimus kak eIMHUIA BUAA U SBOJTIOINH

1.4

JIBrkymue cuiabl ((hakTOphl) IBOJIOIMKA BUIOB B Mpupojae. MyTallMOHHBIN
MpoIeCC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsIMOHHBIE BOJHBI U JApeid
reHoB. M3omsmus u mMurpanusi. EcrecTBeHHBI 0TOOp — HampaBisironiuii Gaxtop
3BOIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHM3MOB KakK pe3yibTaT dBoMoNUH. [Ipumepsl
MPUCTIOCOOTICHUN y OPraHu3MoB. ApoMopd0o3bl U HAMO0AAAI TAIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHOBHBIE (OPMBI BUI000pa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

MakposBomtoriust.  Dopmbl  3BONIOLUMU:  (DUIIETHYECKas,  JUBEpPreHTHas,

KOHBEpIeHTHas, napasienbHas. HeoOpaTumocTs 3BOIOLNUN

Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJIe

2.1

JloHay4yHble IIPEACTABICHUS O 3apOKICHHUM >KU3HH. HaydHble TIuUIoOTEe3bl
BO3HHMKHOBEHHS KHM3HM Ha 3emse: aOuoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOIIUA. SKCHepI/IMeHTaJIBHOe MOATBCPIKACHUC XHUMHUYECKOHU 3BOJJOOUH.
Hauanpabie sTanel Oumonormveckoit spomtonuu. ['mnoreza PHK-mupa. Ilepsoie

KJIICTKHU M UX 3BOJJIIOIIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emsle mo spam M nepuojam. Karapxeld. Apxeilckas u
nporepo3oiickas 9opel. [lameosolickas 3pa u €€ TEpHOIbl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3so30iickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUI, METOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl: NaJCOre€HOBBIM,  HEOTCHOBBIMH,
AHTPOIIOI€HOBBIA. XAapaKTEpUCTHKA KIMMara M TE€OJOTMYECKHX IPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUH PACTUTEIBLHOTO U KUBOTHOTO MHUPa. ApoMOp(O3bI ¥
pacTeHMi W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII >KUBBIX

OpraHu3MoOB
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Cucrema OpraHu4YCeCKOro ™Mupa KakK OTpPaAXKCHUC IBOJIOIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

24

DBOJIIOLMS YeJIOBEKAa. AHTPOMOJIOTUSI Kak Hayka. Pa3BuTue mNpeacTraBieHUd O

MPOUCXOXKIACHUN YCJIOBCKA. MGTOI[BI HU3YUCHUSA AaHTPOIIOICHC3A. CXO[[CTBa u




pas3u4usl 4eloBeKa U )KMBOTHBIX. CHCTEeMaTHYECKOE TTOJIOKEHHE YeTI0BEKa.
JBmwxyue cuibl (paxkTopsl) aHTpornorenesa. HaciencTBeHHass M3MEHYMBOCTD U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 JKU3HU, W3TOTOBJIICHHE OPYIHM

TpyZa, MBILUICHHUE, PEYb

2.5

OCHOBHLIG cTalunu " BCTBU OJ3BOJJIIOIIMHW YCJIOBCKA. aBCTpaHOHI/ITeKI/I, qe.HOBeK
yMmenbid, YenoBek mnpamoxondmuid, YenoBek HeaHAepTadbCKui, YenoBek
pa3yMHbIidi. Haxoaku HMCKOMAaeMBbIX OCTAaHKOB, BpeMs CYIIECTBOBaHHMS, 00JacTb

pacrmpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIC OOJBIIME Pachl: €BPONEOUIHAS (E€Bpa3HiicKas),
HErpO-aBCTPaJION/IHAs (3KBaTOpHAJIbHASA), MOHTOJIOUHAS (asmarcko-
amepukaHckas). YepTbl MpUCOCOOIEHHOCTH MPEACTaBUTENEH YETOBEUECKUX pac

K YCJIOBHSM cyiecTBoBaHusA. EquHCTBO uenoBeveckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afayd W pa3feibl dKOJIOrMu. MeTOoJbl 3KOJIOTHYECKUX
UCCIIeIOBaHMA. DKOJIOTHYecKoe MUpOBo33peHue. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOAHasA, HA3EMHO-BO3AyIIIHAsA, IIOYBCHHAA, BHYTPUOPTraHU3MCHHAaA

3.2

Oxonornueckue  (daktopel.  Knaccubukamus — SKoJOrHYecKHX  (PaKTOpOB:
abuoTtnyeckne, OWOTHYECKHE M aHTPOMOreHHbIe. JlelicTBUE SKONIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI
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AOunotnyeckue (aKTOphl: CBET, TEMIIEPATypa, BIAKHOCTH. DOTONEPHUOIM3M.
[Ipucnocobnenuss OpraHu3sMoB K  JeHCTBUI0O aOMOTHYECKUX  (DAaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckne daxTopbl. Bumbl OHOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHAYECTBO, TMApa3sHTU3M, MYTYaJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCANU3M, HEWUTpaqu3M. 3HaueHHe  OUOTHYECKUX

B3aUMOJICHCTBHIA ISl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOJIHBIX COOOIECTBAX

3.5

OKOJIOTHYECKHE  XapaKTEPUCTUKM  monyasiuud. OCHOBHBIE — ITOKa3aTelu
MONYJSALMKA: YUCIEHHOCTh, IUIOTHOCTB, POXKIA€MOCTb, CMEPTHOCTb, IIPHUPOCT,

Murpanus. JJMHaMuKa YUCJICHHOCTH MONYJISALIUY U €€ PEeryisiuus

Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTtBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckass (muimieBas). Bunbl-momuHanThl. CBS3U B

OnoreHos3e

4.2

Dkosornueckue cucteMbl  (3kocuctemsbl). [loHatne 00 »dKkocucTeMe u




ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHCHTBI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BEHIECTB U MOTOK YHEPTHH B IKOCHCTEME.
Tpoduueckue (muIeBble) YpPOBHU SKOCHCTEMBI. [luimeBble Lemu W CETH.
OcHOBHBIE TIOKA3aTEM SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIbl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTb, CAMOPETYJISLMS, pa3Butue. CyKkueccus

4.3

IIpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MJIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONIOT€HHbIE 9KOCHCTEMBI. ATPO3KOCHCTEMBI. YpO0osKOCUCTEMEI.
bronornyeckoe n X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycTroWyumBocTH dKocucTeM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.M. Bepnaackoro o Ouocdepe. I['panuibpl, coctaB W CTPYKTypa
ouoctepsl. XKuBoe BemectBo u ero (ynakuuu. OcobeHHOCTH OMOCHEpPH Kak
r7100aBHOM IKOCUCTEMBI. J[MHamMHuYeckoe paBHOBeCHE W OOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHE ITHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emum. AHTPONOTCHHBIE M3MEHEHUs B Ouocdepe.
['mobGanbHBIC YKOIOTHYECKUE TTPOOIIEMEL.
OcHOBa paIMOHAILHOTO  YIPAaBJICHUS TPUPOAHBIMH pecypcaMH W HX

ucnoib3oBanue. JlocTikeHust OMOJIOTHU U OXpaHa MPUPOIbI
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