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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo buomormn mis obywarommxcs 10 — 11 kmacca
CO3/laHa Ha OCHOBE CJIEYIOUINX HOPMATHUBHBIX JIOKYMEHTOB:

HOpMaTI/IBHBIC HAOKYMCHTBI

- ®enepanbHbIil 3aK0H OT 29 nexadbps 2012 1. Ne 273-D3 «O6 obpazoBaHuM B
Poccwmiickoii @eneparumy» (1anee — 3akoH 00 00pa3oBaHUM);

- ®enepanbhbiii 3aK0H 0T 19.12.2023 Ne 618-D3 «O BHECEHUHN U3MEHEHUN B
denepanphblii 3akoH «O06 0bpazoBanuu B Poccuiickoit @enepannn» (nanee — O3
Ne 618);

- IIpuxa3 Munucrepctsa npocsemenus Pocecniickon @enepanun ot 18 mas 2023
r. Ne 372 «OO0 yTBepxkaeHun gpeaepaibHoi 00pa3oBaTeIbHON MporpaMMbl
HavyaJabHOro 00111ero 00opazoBanus» (B pea. [Ipukaza Munnpocsenienus Poccuu ot
19.03.2024 Ne 171) ;

- IIpuka3 Munucrepctsa npocsemenus Poccniickon @enepanuu ot 18 mas 2023
r. Ne 370 «O0 ytBepxkaeHuu denepaibHOi 00pa3oBaTeIbHON POrpaMMbl

OCHOBHOTO 00111eT0 00pazoBanus» (B pea. [IpukazoB Munmnpocsemenus Poccun
ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171);

- IIpukaz MunucrepctBa npocemieHus: Poccuiickoii @enepanuu ot 18 mas 2023
r. N 371 «O06 yTBepxknennu (enepaibHO 00pa3oBaTEIbHON MTPOTPaAMMBI
cpeaHero oomiero oopasoanus» (B pea. IpukazoB Munnpocsemienus Poccun ot
01.02.2024 Ne 62, ot 19.03.2024 Ne 171).

- ®enepanbhbliii 3ak0oH OT 24.09.2022 No 371-D3 «O BHECEHUM U3MEHEHUH B
denepanbHbIi 3akoH «O0 00pa3zoBanuu B Poccuiickoit deaepariumn» U cTaThio 1
®denepanbHOro 3akoHa «O0 o0s3arenbHbIX TpeOboBaHUsIX B Poccuiickoit
Deneparun» (nanee — O3 Ne 371);

- Tlopsmok opraHu3anuy U OCYIIECTBICHHS 00pa30BaTeIbHON AEITEILHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MMPOTPAMMaM - 00Pa30BaTEIbHBIM
porpaMmaM HadaJlbHOT'O 00I1Ier0, OCHOBHOTO OOIIETro U CPeHEro 00IIero
o0Opa3oBaHMsl, yTBEPKACHHBIN NpruKa3oM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 22.03.2021 Ne 115 (nanee — I[Ipuka3z Ne 115).



- Canurapusbie ipaBuiia CIT 2.4.3648-20 "CaHuTapHO-3M1AEMUOTIOTUYECKUE
TpeOOBaHMS K OpraHU3alUsIM BOCIIUTAHUS U 00yUYEHHUs, OTAbIXa U 03/I0POBICHUS
JeTel 1 MOJIOJIeKU", yTBEPKICHHbIE TOCTaHOBJIEHHEM [ TaBHOTO

rOCyapCTBEHHOTO CaHUTApHOTO Bpaua Poccuiickoit deneparuu oT 28 ceHTAOPS
2020 r. Ne 28;

- Canurapusblie npaBuiia 1 Hopmbl Canllun 1.2.3685-21 "['uruennueckue
HOpPMATHUBHI U TpeOOBaHMSI K 0OECTIeUeHUIO O€30MacHOCTH U (Hn) 0e3BpeTHOCTH
JUTS1 9eTIoBeKa (PaKTOpOB cpebl OOUTAHUA", YTBEPKACHHBIC IOCTAHOBICHUEM
['maBHOTO TOCY1ApCTBEHHOTO CaHUTAapHOTrO Bpada Poccuiickon denepannn ot 28
saaBapsa 2021 r. Ne 2

[Ipu pa3paboTke THpOrpaMMbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY IS
OTIpEICICHNUS] TOAXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA Y4eOHOTO TMpeaMeTa
«buonorus» cocraBwiIM: KoHUeNTyaidbHble Tmonoxkenus @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIEH, CcoJepkKaHusl, pE3yJlbTaTOB OOYyYECHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHITUIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obOmiero oOpazoBanus B Poccuiickoii dexpepanuu, a TakkKe IMOJOXKEHHUS O
cnenuduke OMoyoruu, €€ 3HaYeHUHN B MMO3HAHUU KHUBOM MPUPOJIBI U 0OECIICUCHHUH
CYIIIECTBOBAHMSI YesIoBeYeCKOro obmiecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorum Aa€T NOpeacTaBlIeHHWE O LensIX, 00 obmiei
CTpareruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTHUsI, OOYYAIOIIUXCS CPEACTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
COllep)KaHUE, €ro CTPYKTypy, pacupeneiieHue T1o pasieraM U Temaw,
PEKOMEHIyeMYIO TOCIIe0BAaTEIbHOCTh M3YUCHHS YYEOHOTO MaTepuasia ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEILHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme mo OuONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOU
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B nmporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
TPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOruu, Ojarojaps 4emMy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh Ha pa3BUTHEC 3HAHWW, CBSA3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  I[EHHOCTHBIX



OpPUEHTALIUN JTIUYHOCTH, SKOJIOTHYECKOTO MBIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze >XU3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKAroIled NPUPOAHON cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEeM OOIICOMOIOTUYECKUX TEOPHi, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MpPOrpaMMme MO OMOJIOTHH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTyYEeHHBIX 3HAHWN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM YHKcje: TMPOPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJeco00pa3HOro TMOBEICHUS B OKpY)Karolled MNpUpPOJHOM cpele, aHaiu3a
BIIUSIHUSA XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKAa Ha COCTOSHHE IMPUPOJIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJTHON HANpaBICHHOCTH
yuebHoro npeamera «buosoTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECIICUEHUs
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJlbHBIX 3ajau IIKOJIbHOIO0 OMOJIOrHYECKOro
oOpa3oBaHMs, KOTOpasi MmpeamnojaraeT (opMUpPOBaHHE Yy  OOyYaroIIMXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JIUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpeaHero oOmero o0Opa3OBaHMsS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS NPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, paclIupsieT U 000O0IIaeT 3HAaHUS O >KUBOM MpUpoAE, €€
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alA W 3BOJIIOLUH, CO3AET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI, (OPMUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30macHOro obpasa
KHU3HHU, SKOJOTMYECKOI0 MBILIUICHHUS, IIEHHOCTHOI'O OTHOILIEHUS K JKUBOH MPHUpPOE
U YEJIOBEKY.

Bonbiioe 3nHaueHrne 6MOIOTHST UMEET TAKXKE JJIsl PEeIICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLHMAIM3ALUU
oOyuarornuxcs. M3ydyenue 6uosorun odecreynBaeT yciaoBus sl (popMupoBaHuUs
UHTEIJICKTYaJbHBIX, KOMMYHUKALIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBHI, CIOCOOCTBYET WHTErpaluil OWOJIOTUYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHBIE MOJOXKEHUS O TMpeIHA3HAYCHHH Y4eOHOTO MpeameTra
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHHIO €r0 COAEpKAHMS, MPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTHH.

Ot60p coxaepkanus ydeOHOro npeamera «buosjorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypOCOOOpPA3HOrO IMOJAXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE IS
dopMupoBaHus OOIIEeH KyJbTYpbl, OINPEACNAIONMe aJeKBaTHOE IOBEICHHUE
YelloBeKa B OKpY)KaloIIeld MPUPOTHON cpene, BOCTPEOOBaHHBIE B MOBCEIHEBHOMN



KU3HH M TPAKTUIECKOUN aesTenpbHocTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHUUN
3aHUMAIOT 3JIEMEHTHI COICPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At POpMHUPOBAHUS
IIPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIOUIMX  T'yMaHM3aIluu
OHOJOTUYECKOT0 00pa30BaHMUS.

CTpykTypupoBaHHE COACpX)aHUS y4yeOHOro Marepuajga B MPOTrpaMMe I10
OMOJIOTMM OCYIIECTBIEHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUM 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPUPOABI, O €€ YPOBHEBON OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIICIYIOIINE COJEpKATEIbHbIE JIMHUU: «bHUONOrHs Kak Hayka. MeToasl
Hay4yHOro mo3HaHus», «KneTka xak Ouomormueckas cucrema», «OpraHu3Mm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«OBOJIFOLMS KUBON MPUPOJIBI», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus yueOHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJICHNE  OOy4YalIIMMHUCS 3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3allid JKUBBIX CHCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
UCIIOJI30BaTh 3TU 3HAHMS I TPAMOTHBIX JACHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

Jloctmxenue e u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/]1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKHX TEOPHUSX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBWIAX, CIYKAIINX OCHOBOM
JUisi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOT'O MO3HAaHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allUH, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHre y OOYy4YalOIMIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalln3a JaHHBIX O MYyTAX DPa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, WJEH M TOJXOJOB K HM3YYEHHUIO KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHU3alUY;

CTAaHOBJICHHE Yy oOOydaroumxcst oOmeil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX MPHU
W3y4YeHUH OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHMM WUIIOCTPUPOBATh 3HAUYECHHE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JIESITEIIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHf;



BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM JKHBOMU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STUYECKHIX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE MTPUOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKH IOCJIEJICTBUI CBOEH JESITEIIBHOCTH IO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero ooOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOMAIIUM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAy4YHBIE NPEIMETHI.

Jlnig u3ydyenust Onosioruu Ha 6a30BOM YpOBHE CPEHETO OOIIEero 0Opa3oBaHus
otBojuTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B HEZeN0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOM KApPTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE JJIEMEHTBHI: MaKpPOJJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkmun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBass cuctema. OOmme NpHU3HAKU —KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranouasl kietku: OIIC, ammapart Ionbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QYHKIIUY OPraHOUI0B KIIETKU. BKiroueHusl.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOAb, «buocunres 6enka», «CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHuwe KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIeCTB, WK METa00JIu3M. ACCUMWIAIMS (TUIACTUYECKUM 0OMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsiil. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanusi reHetudeckoil mH@oOpManuMu B KIETKE. | €HETWYECKUil KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpyChl. Uctopust oTkpeiTust Bupycos (/1. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u QPyHKITMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaens cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM HAa0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUATO34.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHU3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPUOHAJIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). Bnusnue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpeupanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTH. [ eHETHUECKUEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U Mpu4MHbI MyTalud. MyTtareHHbIe (PaKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECAOTHUYCCKIM, OJIM3HEI[OBBINM, IINTOTCHETHICCKUM, OMOXHUMHUYECCKHUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TEHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEACTBEHHOM MPEeApaclOiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOrCHETHYECKast
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEPHOCTU HAacjeIOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabotra Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y apo30Quibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax MPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIILCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopojpl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJ0B U KOPHETIIIONO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHUS CEJEKIMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJNOrMU. BiusiHue HBOIOIMOHHONW TEOPUU HA PA3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune GpayH U GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKHX IMYyTEeH Yy BCEX
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymue cuibl 3BofoIun», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3aluTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb amnmnukauus «llepekpécr
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emJiie: abuoreHe3 M mMaHcnepMus. XHUMHYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. IlepBble KIETKH U HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CLIIYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUU.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHNA Ye0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHUi o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHHE OPYAUN TPpyAa, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BEM TOJOBHOIO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKUX PAC K YCJIOBHAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIE€TKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme monm», «peBHue moan», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KOUIeKIus «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, INPUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHM OKOCHUCTEMBI. [IWIIeBbie IemM U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOT€OXUMHUYECKHE LIUKIIBI JIEMEHTOB (yTiepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUMBOCTH Onocdepsl. OCHOBa pallOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «buoleHoO3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  Ipupony», «BakHenmme HMCTOYHHMKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeMIIasi cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3HM B Ouochepe», «O30HOBBIA JKpaH OHocheph,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJbTATOB OCBOCHUA IpeaMera «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1ay, BHITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSAMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoil, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM SI3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAsh ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 340POBBIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM WM COLHUAIBHOMU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TUTAHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpPhI: TNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS M YyMEHUs TIpU peHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUe chnerudUKU OHOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIX0/IAa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEr0 MUPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus MpooOJieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAaHWHA MO OWOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHATHS, OTPaKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEeIOBaHUE,  HAOJIOEHHWE, HM3MEpPEHUE, OKCIEPUMEHT W  ApPYIHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUIMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMHU MO3HABATeJIbHbIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Ki1accupukaiuu, 0000IIEeHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C MOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTheiBaTh IUIaH PEIICHUsA MPOOJIEMBbI C YYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3upOoBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHSI, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pacloO3HAaBaHWS W 3alUTHl  WHOOpMAIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaaeMoil TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU PopMme hopMynupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTABJISITh IUIAH pEIICHHS NpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQuieKCHM AJisl OLEHKU CUTyallld, BbHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIHU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1ay4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKApPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, WHIAUBUAYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS M 370POBbS
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia pu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUII B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJlE€ POCCHUHCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, SBOIIOIMS, ABIXKYILKE CUIIBI ((PaKTOPBI) HBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALNUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX WM3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBATh W UHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



Taobmuna 1
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obOpazoBaTenpHOM TporpaMmal (10 ki1acc)

Kon [IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTr0 [00pa30BaTENBHOM MTPOrPaMMBI CPEIHETO 0011Iero 00pa3oBaHMs
pe3ynbTaTta

1 ChopmMupoBaHHOCTh 3HAHUH O MECTE W POJU OHWOJOTHU B
CUCTEME HAy4YHOrO 3HAHUS €CTECTBEHHbIX HAyK, B
(hopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapPTHHBI
MHUpa ¥ HAYYHOTO MHUPOBO33PEHHS; O BKIA/IE POCCUICKHX U
BapyOC)KHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHUE OHOJIOTHUU;
(yHKIIMOHATFHOM TIPaMOTHOCTH YENIOBEKa JUIsl  pelIeHUs
PKU3HEHHBIX 3a]1a4

2 'YMeHHue pacKphIBaTh COJepKaHWE OHMOJOTHYECKHUX TEPMHHOB
M TIOHSTUMN: KU3Hb, KJIETKA, OpraHu3M; meradonu3M (oOMeH
BEIIICCTB u MIPEBPAIICHAE DHEPTHUN), roMeocTa3
(camoperymsius), ypOBHEBas OpPTaHU3AIUs >KUBBIX CHCTEM,
CaMOBOCTIPOM3BEICHHE (PETPOAYKIHS), HACIECICTBEHHOCTb,
M3MEHUYUBOCTD, POCT U PA3BUTHE

3 YMeHue wu3naratb OHOJIOTMYECKHE Teopuu (KIeTouHas,
XPOMOCOMHAsl, MyTalnuoHHasi), 3akoHbl (I'. Mennensa, T.
Moprana, H.MA. BaBunoBa) u yueHus (0 UEHTpax
MHOTO00pa3us U MPOUCXOXKICHUS KyJIbTYpHBIX pactennii H.1.
BaBuiosa), onpenessaTh IpaHUIlbl UX TPUMEHUMOCTH K KHBBIM
cUCTEMaM

4 'YMeHue BiaJieTh METOJIaMH HAay4HOTO MO3HAHUSI B OMOJIOTHH
(HaOJyroZiIeHWe W ONMHUCAHUE >KUBBIX CHUCTEM, IPOIIECCOB H
SIBJICHUM; OpraHu3alusi U TMPOBEICHHE OUOJOTUYECKOTO
ODKCIIEPUMEHTA,  BBIJBIJKCHUE  THUIOTE3bI; BBISIBJICHUE
3aBUCUMOCTH MEXKITY HCCIIEAYEMBIMU BEJIMUYMHAMU,
OOBSCHEHHE TIOJYYEHHBIX pPE3yJbTaTOB, MCIOJb30BAHHBIX
HAay4YHbIX [OHSATHUM, TEOPUM W 3aKOHOB; YMEHHUE JEJaTh
BBIBO/Ibl HA OCHOBAHUU MOJYYECHHBIX PE3YIHTATOB)

5 'YMeHUEe BBIIESATh CYIIECTBEHHbBIE MPU3HAKU BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPUOT, OJHOKIECTOUYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTH IMPOIECCOB OOMEHa BEIECTB U

MpeBpallCHUs SHEPTUU B KJIETKE, doTocuHTE3A,
MJIACTUYECKOTO M SHEPreTUYecKOoro oOMeHa, XEMOCHHTE3a,
MHUTO34, Meio3a, OTIOAOTBOPEHUS, Pa3MHOMXKEHUS,

MHIMBUYAJIbHOTO Pa3BUTHSI OpraHn3Ma (OHTOT€HE3)




6 'YMeHue NnpuMeHATh MNOJY4YEHHbIE 3HaHUS Ji1 OOBSCHEHUS
OMOJIOTMYECKUX MPOLECCOB U  SIBICHUW, I8 HNPUHATHA
[IPAKTUYECKUX PEIICHWH B ITOBCEJHEBHOM >XU3HU B ILEJAX
oOecrieueHus: O€30MaCHOCTH CBOETO 3/10POBbS U 310POBbS
OKpYXaIOIUX  JIIOAEH, COONIOEHHS HOpPM TI'PaMOTHOTO
[TOBEJICHNUS B OKPYXAIOIIEH NPUPOIHOM Cpelie; NMOHUMAHUE
HEOOXOMMOCTH HCIIONb30BAHMS JOCTUKEHUH COBPEMEHHOM
Ovonornn W OMOTEXHOJIOTMM  UId  PALMOHAIBHOTO
[TPUPOIOIIOIB30BAHUS

7 YMeHre pemarb 3J€MEHTAapHble TEHETUYECKHUE 3aJaud Ha
MOHO- U JUTHOPUIHOE  CKpeIMBaHWE,  CICTICHHOE
HACJICIOBAHUE,  COCTABJISITh  CXEMbl ~ MOHOTHOPHUIHOTO
CKpEILMBaHUs I MPEICKa3aHusl HACJIEeI0BaHUS MPU3HAKOB Y|
OpraHu3MOB

8 'YMeHUEe BBIMOIHATH JTa0OpPAaTOPHBIE U MPAKTHUUYECKHE PadOTHI,
co0JIr01aTh MpaBwiia Ipu padoTe ¢ YU4EOHBIM U JTaDOPaATOPHBIM
000pyTI0BaHUEM

9 YMeHHe KpUTHYECKH OLEHUMBATh M HHTEPIPETHPOBATH
MH(OpMAIMI0 OMOJOTMYECKOIO COJEPKaHUs, BKIIOYAIOLIYIO
MCEeBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX UCTOUYHHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIE ~ MaTEpHalibl); OTUYECKHE  ACIEKThI
COBpPEMEHHBIX HCCIEJAOBAHUA B OHOJOTUHM, MEIUIUHE,
OHOTEXHOJIOTHH

10 'YMeHue co3gaBaThb COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE
cooOrmieHusi, 0000mas OWOJOTHYECKYI0 HWH(OpMaIuoo U3
HECKOJbKHX MCTOYHUKOB, IPaMOTHO UCII0JIb30BaTh
MOHATUIHBIN anmapaTt OMOJOrun

Tabmuma 1.1

[IpoBepsiembie emeHTHI copepxkanus (10 kmacc)

Kon [IpoBepsieMblil 2JIIEMEHT COJIEPKAHUS

1 |[buosorust kKak Hayka

1.1 [buonorus - Hayka o XuBOW mpupone. Ponbs Ouonorun B GopMupoBaHUU
COBPEMEHHOW Hay4YHOU KapTUHBI MUpa. CucTtema OMOJOTHYECKUX HAyK
1.2Metoasl MO3HAHHUA KUBOW TpUPOIbl (HAOMIOJEHUE, HKCIEPUMEHT,
ONKCaHue, U3MEpPEHHe, KiIacCU(PHUKaAIusi, MOJACTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX)

2 DKuBble cuCTEMBI M UX OpraHU3aIus
2.1 DKuBble cuctembl (OMOCHCTEMBI) Kak TMpPEeIMET H3y4YeHUs OHOJIOTHUU.
CBoiicTBa OMOCHCTEM M X pasHOOOpasue
2.2|YpoBHM  opraHuzallud  OHMOCHCTEM: MOJIEKYJISIPHO-TEHETUYECKHI,




KJIETOYHbIM, OPraHU3MEHHBIM, IOMYJIAMOHHO-BUIOBOM, 3KOCHUCTEMHBIN,
OouochepHbIit

XHUMHUYECKHUN COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHUUYECKHN COCTaB KJIETKA. XHUMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpO3JIEMEHTh. Boma m muHepanbHble BemectBa. DyHKIMU BOABI U
MUHEpaJTbHBIX BEMIECTB B KieTke. [lopaepxanue ocMOTHYECKOTo Oananca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMMHOKUCIOTHI - MOHOMEPHI OEJIKOB.
He3ameHMMble ¥ 3aMEHHMbIE aMUHOKHCIOTHI. AMHUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYyphl O€NKOBOM MOJEKynbl (TepBUYHAS, BTOpHUYHAs,
TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XUMHUECKUE CBOICTBAa OEJIKOB.
bronorndyeckue GyHKINH OCIKOB.

@depMeHThl - Ouojormueckue katanuszaropbl. CrpoeHue (¢epmeHra:
AKTUBHBIN IIEHTp, cyOcTpaTHas crieruduunocts. KopepmenTsl. BuraMuHsi.
OTnuunst pepMEHTOB OT HEOPTAHWYECKUX KaTalIM3aTOPOB

3.3

YrieBoabl: MOHOcaxapuabsl (IJIOKo3a, pubo3a U J1€30KCcUpud03a),
nmucaxapuibpl (caxaposa, JJaKTo3a) M TojMcaxapuibl (Kpaxman, TJIMKOTEH,
1EJUII0J103a). bronornyeckrue GyHKIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, crepounbl, (ochomunuasl. I'mapoduiibHO-
rusipooOHble cBoiicTBa. buonornueckue pynkunu aunuaoB. CpaBHEHUE
YIJI€BOJIOB, OEIKOB M JJUIUA0B KaK HICTOYHUKOB SHEPTUU

3.4

HyxnennoBeie kucnotel: JHK wu PHK. Hykneotunsl - MoOHOMEpHI
HyKIeMHOBBIX KucnoT. Ctpoenue u ¢pynkiuu JTHK. Crpoenue u QpyHkimy
PHK. AT®: crpoenue u QyHKINH

3.5

[{nTonorust - Hayka o kierke. Knerounas teopus. MeTonpl M3ydeHUs
KJIETOK

3.6

KieTtka kak 1enocTHas xkuBas cucrtema. OOIMe TPU3HAKKA KIIETOK:
3aMKHyTasi HapyHas wmemOpana, moisiekynasl JIHK kak renermueckuit
anmapar, CucTeMa CMHTe3a Oeska

3.7

Tunel KIETOK: JyKapHoOTHYeCKas W mpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHMS TIPOKApUOTHYECKOM KIIeTKH. KieroyHas crTeHka OakTepui.
CtpoeHne 3yKapuoTH4EeCKON KIeTKH. OCHOBHBIE OTIMYMSI PACTUTEIBHOM,
PKUBOTHOM M TpHOHOMN KIIETKH

3.8

[loBEpXHOCTHBIE CTPYKTYpPhI KJIETOK - KJIETOYHAsl CTEHKA, TIIMKOKAJIMKC, UX|
¢bynkuuu. Ilnasmatuyeckas wmemOpaHa, ee CBOMCTBA M (DYHKIIMH.
[{uToruiasma u ee opraHouabl. OJHOMEMOpPAaHHbBIE OPTaHOWIBI KIIETKH:
bHaomnasmaruueckas cetb (OIIC), ammapar Tonbku, JH30COMBI.
[lolyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM: MHUTOXOHJPHM,  IUIACTHJBI.
[ [poucxoxaeHue MUTOXOHJIPUMN u MJIaCTU. Bugsl MJIACTHU.
HememOpanHble OpraHOWIbl KIETKUA: PHOOCOMBI, KIJIETOUHBIM LIEHTD,
PECHUYKY, )KTYTUKHA. DYHKIUHA OPraHOMAOB KJIETKU. BKIIroueHusI

3.9

Snpo - perynstopHbIii eHTp KieTku. CTpoeHue sifpa: sjuepHas 000I04Ka,
KapuoIlia3Ma, XpOMATHH, SIPBIIITKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIETKE




H(PIBHCI[GHTCJIBHOCTB KICTKH

4.1

OOMeH BelecTB, WM MeTa0oIu3M. ACCUMUIIALMS (TIJTACTUYECKUH OOMEH)
U JTUCCUMUJIALNS (SHEPreTHUYCCKUH OOMEH) - JBE CTOPOHBI EIUHOTO
mpoiiecca Meraboimm3ma. Tumbl OOMEHa BEIIECTB: aBTOTPOMHBIA U
rerepoTpodubIii. Pons depMeHTOB B 0OMEHE BEIIECTB W TMPEBpAICHUH
DHEPTUU B KJIIETKE

4.2

@dotocunre3. CBeroBas u TemMHOBass (a3pl ¢orocuHTe3a. Peakuuu
doTtocunTe3a. DPheKTHBHOCTh (poTOCHMHTE3a. 3HAUeHUE (POTOCUHTE3A IS
PKU3HU Ha 3emuie. BrusiHue ycnoBuil cpefpl Ha (DOTOCHMHTE3 U CIOCOOBI
MOBBIIIICHHSI €T0 MTPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTE3. XEeMOCHHTE3HUpymoIue OakTepuu. 3HaU€HHE XEMOCHHTE3a
TS )KM3HU Ha 3emiie

4.3

DHepreTudyeckuil oOMeH B KieTke. PacuiernieHue BemecTB, BbIIEICHUE U
AKKYMYJIMPOBAHHE SHEPIMHM B KIETKE. DTalbl SHEPreTUYECKOro oOMeHa.
[ mkonmu3. bpoxkeHue W ero BuAbpl. KHUCIOpOAHOE OKHCICHHWE, WU
KJIETOYHOE JbIXxaHue. D(HPEeKTUBHOCTh SHEPTETUYECKOI0 0OMEHA

4.4

Peakiun matpuyHoro cuHre3a. leHermueckas uHpopmanmus u JHK.
Peanuzanus reHeTHYecKod MHPoOpManuu B KieTke. ['eHeTnueckuil Koj u
ero cpoiicTBa. Tpanckpumnuus - Marpuunbli cuHte3 PHK. Tpancmsuus -
Oouocuntez Oenka. KonupoBanue ammHokuciaor. Ponbp pubocom B
OuocuHTe3e OeIKa

4.5

Hexkiierounsie popMbl kU3HU - BUPYCHI. MicTopust oTkpeiTus Bupycos (/.M.
1BaHOBCKHUIT). OCOOEHHOCTH CTPOEHHUS M >KM3HEAEATEIbHOCTH BHPYCOB.
baktepruodaru. bone3nu pacteHui, KUBOTHBIX U UYEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc ummyHonedummra yenoexka (BUY) - Bo30ynuremny
CIINa. ITpodunaktrka pacnpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIM

PasmHoOXeHHE 1 HWHAWBUYaJIbHOC PA3BUTHC OPIraHN3MOB

5.1

KIleTouHbIN IUKJI, WIM >KU3HCHHBIM IUKN KieTku. MHTepdaza u MUTO3.
[Ipouiecchl, mporekaromme B uHTepdaze. Pemnmukammss - peakius
MatpuuHoro cuHTe3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0Op -
KapuoTuN. JIUMIOMAHBIA M  TalJIOWIHBIA  XPOMOCOMHBIE  HaOOpHI.
Xpomatuael. Lluronornueckue OCHOBBI pa3MHOKEHUS U UHAUBUAYAIBHOTO
Pa3BUTHUS OPTaHU3MOB.

Jlenenne knetku - muto3. Ctaguu mutosa. [Ipoueccel, nmpoucxoasiue Ha
A3HBIX CTAAUAX MUTO3a. BUOTOrMYECKU CMBICT MUTO3a

5.2

DopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosoe U noiosoe. Bupl Oecrnonoro
Pa3MHOXKEHUS: JIEICHUE HAaJBOE, TMOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHWe,  BEreTaTMBHOE  pa3MHOXKeHue.  MckyccTBeHHOE
KJIOHUPOBAHHE OPraHU3MOB, €T0 3HAUCHHUE JIJISl CeJIEKIINU

5.3

[loi0BOE pa3MHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.
Meiio3. Ctaguu Meiio3a. [Ipoieccel, mpoucxoasiue Ha CTaAusX Meno3a.
[ToBenenue xpomocom B Mero3e. KpoccunroBep. buonornueckuii cMbIC U

3HAYECHHE MEN03a




5.4

["ameToreHes - mpoiiecc 0Opa30BaHMS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[lonoBble >Kene3bl: CEeMEHHUKM M sSuyHuKA. OOpazoBaHHe M pa3BUTHE
[OJIOBBIX KJIETOK - TaMeT (CIepMaTo30ul, SMIeKIeTKa) - CliepMaToreHes u
ooreHe3. (OCOOEHHOCTHM CTpOEHUSI SHIEKIETOK U  CIepPMAaTO30MI0B.
OmnonorBopenue. [lapTeHorenes

5.5

NunuBuayanibHOEe pa3BUTHE (OHTOT€HE3). OMOPHUOHAIBHOE Pa3BUTHE
(oMOpuorenes). OTambl SMOPUOHAIBHOTO PAa3BUTHSA Y IMO3BOHOYHBIX
PKUBOTHBIX: JIpOOJIEHHE, racTpyisiuus, opraHoreses. IloctamOpruonanbHOE
pa3BuTHe. TUNBI TOCTAIMOPHUOHAIBHOTO PAa3BUTHA: NPSIMOE, HEMPsIMOE
(MuunHOYHOE). BrmsiHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3bIBATh BPOXKACHHBIE YPOJCTBA.

Poct u pasBurne pacteHud. OHTOrE€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHM, CTaIUU Pa3BUTHUS

HaCHeI[CTBeHHOCTI) N U3BMCHYHNBOCTH OPI'aHU3MOB

6.1

[Ipenmer w 3agaum reHeTuku. lcropus pasBuTua reHeTMKU. Bxian
POCCUIMCKMX M 3apyO€KHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeTonbl
TEHETUKA  (TUOPUAOJIOTUYECKUN, IMTON€HETUYECKUH, MOJEKYJISIPHO-
reHeTu4yeckuil). (OCHOBHBIE TI'€HETHYeCKHe MOHATHS. [ 'eHeTnueckas
CHUMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKpEIIMBAaHUUI

6.2

3aKOHOMEPHOCTH  HAclE€AOBaHWS  IPU3HAKOB,  YCTaHOBJICHHbIE [
Mennenem. MoHoruOpuiHoOe CKpellMBaHME. 3aKOH  €JUHO00pasus
ruOpuoB mepBoro rmnokoseHus. IlpaBwio aoMuHUpOBaHUsA. 3aKOH
pacuieruieHns npusHakoB. ['unoresa uuctorel ramet. IlosHOE M HenosHOE
NTOMUHUPOBAHHE.

JlurnbpugHoe  CKpelllMBaHHWE. 3aKOH HE3aBHUCHUMOIO  HAacJeAOBaHUS
npu3HakoB. LlUToreHeTryeckue OCHOBBI JUTHOPUIHOTO CKpPEIIWBaHUS.
AHanu3upyloniee — ckpemmuBaHue. Mcnonp3oBaHHE — aHATU3MPYIOUIETO
CKpEIIMBaHUs JUIsl ONIPEACIICHHs] TEHOTUIIA 0COOU

6.3

CueruieHHOe HacleqoBaHue TmpuszHakoB. PabGora T. Moprana mno
CIICTUICHHOMY HAaCJICIOBaHUIO T'eHOB. HapylieHue CcrenjieHuss TeHOB B
pe3ysibTaTe KPOCCHUHTOBEpPA. XPOMOCOMHAS TEOpUS HACIEACTBEHHOCTH.
['eHeTHYECKUE KAPTBHI.

['eHeTHKa moJsia. XpOMOCOMHOE OIpe/iesieHUe ojda. AyTOCOMBI U TMOJIOBbBIE
XPOMOCOMBI. I'omorameTHbBIC u reTeporaMeTHbIC OpTraHU3MBI.
HacienoBaHue Mpu3HAKOB, CLIETIJICHHBIX C TTOJIOM

6.4

3MEHUYNBOCTSD. Bubr V3MEHYMUBOCTH: HEHACJIEACTBEHHAA 51
HACJIEACTBEHHAs. PoJyib Ccpeabl B HEHACIEICTBEHHOWM W3MEHYMBOCTH.
XapakTepucTika MOJIU(PUKAITMOHHON MU3MEHUMBOCTH. BapuanoHHBIN psij
1 BapualyoHHas kpuBas. Hopma peakuuu npusHaka. KonumdecTBeHHbIE U
KaueCTBEHHbIC NpPU3HAKM W HUX Hopma  peakuun. (CBOKMCTBA
MO (DUKAITMOHHONW U3MEHUYHUBOCTH

6.5

HaCJ'IeI[CTBeHHaH, WJINn I'CHOTHUIIMYCCKAsA, N3MCHYHUBOCTD. KomMmOunaTtuBHas

M3MEHYMBOCTh. MeH03 M TOJIOBOM MPOIECC - OCHOBA KOMOWHATHBHOM




M3MEHYMBOCTU. MyTalimoHHass U3MEeHUUBOCTh. Kitaccudukaius myTtarui:
FEHHbIE XPOMOCOMHBIEC, T€HOMHBbIE. YacToTa Y TPUYMHBI MYyTalUH.
MyTtareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHOMU
n3MeHunBoctd H.M. BaBunoBa

6.6 ['eneTnka yenoBeka. Kapmorum uenoBexka. OCHOBHBIE METOIBI TC€HETHKH

HEIOBEKA: FeHEeaJIOTUYECKUH, OJIM3HEIOBEIH, LIMTOr€HETUYECKU,
OMOXUMUYECKUN, MOJIEKYISIPHO-TEHETUYECKHM. CoBpeMeHHO€|
ONpeEIICHAE TrE€HOTHUIA! IIOJITHOTEHOMHOE CEKBEHHUPOBAHME,

TEHOTUIIMPOBaHWE, B TOM uuciae ¢ nomompro  III[P-ananwmsa.
HacnenctBenHble 3a0osieBaHUSl yeslOBEKa: IeHHblE 00Jie3HH, O0Je3HH C
HACJIECTBEHHOW  IPENpacloIOKEHHOCTbIO, XPOMOCOMHBIE  OOJIE3HH.
ComaTtnueckue U reHeparuBHble MyTauuu. [IpuHIUNBl 3710poBOro 0dpasa
PKU3HU, TUAarHOCTUKU, IPO(QUIAKTUKU U JICYEHHUsS] T€HETUUECKUX OO0Je3HEH.
MeauKo-TeHETUUECKOEe  KOHCYJBTUPOBAaHUE. 3HAYCHHE  MEAMIMHCKON
FCHETUKU B MPEAOTBPAIICHUNM M JICUEHUH TEHETHMYECKUX 3a00JIeBaHUN
yeJIOBEKA

7 |Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1 |Cenekiusa Kak HayKa U IPoIECC. 3apOXkKACHUE CEIEKIIUU U JOMECTUKAIUSI.
YVuyenne H.M. BaBwioBa o0 LEHTpax NPOUCXOXKACHUS U MHOT000pasus
KyJIbTYPHBIX pacTeHUl. LIeHTpbl MPOUCXOXKIECHUS JOMAIUIHUX >KUBOTHBIX.
Copt, nopoja, mramm

7.2 |CoBpeMeHHbIE METO/bI CeNeKIIMU. MacCoBBI U MHIUBUIYAIbHBIA OTOOPHI
B CEJEKIMU pacTeHHuil U  KUBOTHbIX. OIllEHKa  BKCTEpbEpA.
bIM3KOpOJACTBEHHOE — CKpellMBaHWe - WHOpuauHr. Yucras JIUHUS.
CkpemvBanue 4YHCTBIX JuHUN. [ereposuc, wim rubpumHas cuia.
HepoacTBeHHOE ckpemuBaHue - ayrOpuauur. OTaajieHHas TUuOpUan3aiius
n ee ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W TOJIyYEHUE TMOJIMUIUIONU]IOB.
JlocTHX)eHuUs CeJICKIIMU PACTCHHM, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3 [buoTexHoONOTHSI KaK OTpacib MPOW3BOJACTBA. | eHHAs WHXKEHEpHUs. DTaIlbl
co3nganusi pekomOnHanTHol JIHK u Tpancrennsix opranusmon. Kierounas
nHKeHepusd. KiletouHble KynabTypbl. MHUKPOKIOHAIBHOE Pa3MHOXKECHUE
pacreHuid. KiioHMpoBaHME BBICOKONPOAYKTUBHBIX CEJIBCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U dTHUeckue mpodsiemel. MO - reHeTHYecKy|
MOAU(UITMTPOBAHHBIC OPTAHU3MBI

Tabmuma 1.2

[IpoBepsiembie TpeOOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbpHOM mporpaMmbl 11 kacca

Kon [IpoBepsieMble PeAMETHBIE PE3YJIBTATHl OCBOCHUS OCHOBHOU
IIPOBEPSEMOro |00pa30BaTEIIBHOM MPOrPaMMBbI CPETHETO 0011Iero 00pa3oBaHUs
pe3ynbTaTa




CdopMupoBaHHOCTh 3HAHMI O MeCT€ W POJM OUOJIOTHH B
CUCTEME HAy4yHOro 3HAHUS  E€CTEeCTBEHHbIX HAayK, B
(bopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MUpa W Hay4YHOTO MHPOBO33PEHUS; O BKJIAJE POCCUMCKUX U
3apyOC)KHBIX  YUYEHBIX-OMOJIOTOB B  pa3BUTHUE OHOJIOTHUU;
(YHKIIMOHATFHOW TPAaMOTHOCTH 4YENIOBEKa [UJISl PEIICHUs
PKU3HEHHBIX 3a]1a4

YMeHHEe pacKphIBaTh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB
M TOHSATUM: BHJI, TMONYNSAIUSA, TEHO(POH, HBOJIOLHNS,
NBIKYIIHE CUIIBI ((DaKTOPBI) 3BOJIIOLIMH, TPUCIIOCOOIEHHOCTh
OpraHU3MOB, BHUJA000pa30BaHUE, IKOJIOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOJIYIEHThI, KOHCYMEHTBI, PEAYLEHTHI, IENu
MUTaHUs, YKOJIOTHYECKas mupamua, OuoreoneHos, onocdepa

YMeHue wuznaratb OWOJIOTUYECKHE TEOpUHU (IBOJIOLMOHHAS
reopuss Y. JlapBuHa, CHHTETHMYECKash TEOpUs HBOJIOLUN),
3aKOHBI W 3aKOHOMEPHOCTH (3apojsiiieBoro cxoactsa K.M.
bapa, yepenoBaHus IIIaBHBIX HAIIPABICHUN U ITyTEW 3BOJIIOLNAN
A.H. CesepioBa, yuenuss o Ouochepe B.M. Bepnanckoro),
ONPENENSTh T'PAHULBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHHe BlIaJieTh METOJaMU HAy4YHOTO TMO3HAHUSI B OUOJIOTUU
(HaOyroZIeHWe ¥ OIMCAaHHWE >KUBBIX CHCTEM, IIPOIIECCOB H
SIBJICHUH; OpraHu3alus W IPOBEJAeHHE OHOJIOTHYECKOTO
AKCIICPUMEHTA, BBIJIBIDKCHHE TUIOTE3bI; BBISIBJICHHUE
3aBUCHMOCTH MEXTY HCCIIETyEeMbIMU BEJIMYMHAMH,
OOBSICHEHHE TIOJIYYCHHBIX PE3yIbTaTOB, HCIIOJIb30BaHHBIX
HAay4YHbIX [OHATHUM, TEOPUA U 3aKOHOB; YMEHHUE JEaTh
BBIBO/IbI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIHLTATOB)

'YMeHHe BBIACIATH CYIICCTBEHHBIC TPU3HAKKH CTPOCHUS
OMOOTHYECKUX OOBEKTOB: BHJIOB, MOMYJISIIUNA, MPOIYIIEHTOB,
KOHCYMEHTOB, PEAYIICHTOB, OWOTEOIICHO30B M DKOCUCTEM;
OCOOCHHOCTH TIPOIIECCOB HACIEACTBEHHON W3MEHYMBOCTH,
C€CTECTBECHHOTO otbopa, BHJI000pa30BaHMS,
MPUCITIOCOOJICHHOCTH OPTraHU3MOB, JICUCTBUS JKOJIOTHUYSCKHUX
(hakTOpOB Ha OpraHW3MbI, TIEpeHOCAa BEIISCTB W IIOTOKA
DHEPTMM B DJKOCHCTEMaxX, AaHTPOIOIEHHBIX W3MCHEHUH B
HDKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB WU
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe

'YMeHHEe NPUMEHATH MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHUS
OMOJOTMYECKUX TPOLECCOB W  SBJICHUW, JUIsI TPUHATHS
MPAKTUYECKUX PEIICHU B TOBCEAHEBHOM >XM3HU B LEIAX
oOecrieueHusi 0€30MacHOCTH CBOEr0 3JI0POBbsi U 3/I0POBbS
OKPYXAaIOIUX JItOJIel, COOJIOJEHUST HOPM TIPaMOTHOTO
[MOBEJACHUSI B OKPYXKAIOIIEH NPUPOAHOM CpEAE; NMOHUMAHUE




HEOOXOAMMOCTH HCIOJIb30BaHUSl JIOCTHKEHUI COBPEMEHHOM
OHOJIOTHY ISl pallMOHATIBLHOTO MPUPOJIONOIB30BaHUS

7 'YMeHue pemaTh JJIEMEHTApHbIe OWOJOTWYECKUE 3aJauu,
COCTaBJISITh CXEMbl TIEPEHOCAa BEIIECTB U DSHEPIUH B
HKOCHUCTEMAaX (1I€MU MUTAHMUS)

8 YMeHHE BBINMONHATH JTa0OpaTOpHbIE U MPAKTHUYECKUE PabOTHI,
coOJII01aTh MpaBwWiIa MPU padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM
000pyI0OBaHUEM

9 YMeHHe KpUTHYECKH OLEHMBATb M  HHTEPIPETHPOBATH

MH(OpPMAIUI0 OHOJOTUYECKOTO COJIEPKaHMs, BKIIOYAIOIIYIO
[CEB/IOHAYYHbIEC 3HAHUA W3 Pa3IMUHbIX HMCTOYHMKOB (CMU,
HAy4HO-TIOMYJIsIPHbIE MaTepHabl); paccMaTpuBath
r100aIbHBIE  JKOJOTMYECKHUE MPOOJIEMbl COBPEMEHHOCTH,
(bopMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10 YMeHre co3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE W YCTHBIE
cooOmieHus, 0000mas OMOJIOrHYEecKyl0 HWH(OpPMAIUIO U3
HECKOJIBKIX HCTOYHHKOB, TPaMOTHO UCTIOJIb30BaTh

MOHATUIHBIN anmapaTt OMOJ0run

Tabmuma 1.3

[IpoBepsiembie nemeHTHI copepxkanus (11 kmacc)

Ko [IpoBepsieMblii 2JIEMEHT COJIEPKAHUS

1 [DBomonmonHasi OuoIOTUs

1.1 [3Bonro1IMOHHAs TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOMOLMH. [lal€OHTOIOTMYECKHE: TOCIEN0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MaJICOHTOJIOTUYECKOM JIETOMUCH, NEPEXOAHBIE (POPMBI.
buoreorpaduyeckue: cXoAcTBO W pasznuyue GayH u ¢Giaop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHUE: CXOACTBA U Pa3inuus SMOPHOHOB Pa3HBIX
BHUJIOB TO3BOHOUYHBIX. (CpaBHHUTEIBHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
AHAJIOTMYHbIEC, pPYJAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOoJIEKYIspHO-
OMOXUMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIIEICTBEHHOCTH M OCHOBHBIX
METa0O0JMYECKUX MYTEeH Y BCEX OPTaHU3MOB

1.2 DBomonmonnast Tteopuss Y. [lapsuna. Ilpeanochulku BO3HHUKHOBEHHS
napBUHU3MA. [[BIKYIIME CUIIBI 3BOJIIOLMH BUAOB 1O JlapBuHy (M30bITOUHOE
Pa3MHOXXEHUE TPU  OrPAaHUYEHHOCTH  PECYPCOB,  HEOINpEIECICHHAs
M3MEHYMBOCTH, OOpH0A 3a CyNIeCTBOBAaHUE, €CTECTBEHHBIN OTOOD)
1.3|Cunrternueckas Teopust »Bomoiuu (CTD) m OCHOBHBIE €€ TOJOXKECHHS.
MukposBostonus. [Tonynsinusa Kak eIMHUIA BUJIa U SBOJIOLUU

1.4 JIswxymue cuibl (pakTOphl) SBOJIOIMU BUJIOB B MpUpoje. MyTalmoOHHbIN
npolecc M KOMOMHATUBHAs W3MEHUYMBOCTh. [lomynslMOHHBIE BOJHBI U
npeiid renoB. M3onsiums w  murpamms. EcTecTBeHHBI  0TOOpD -




Harpapisomui hakTop 3Boonuu. opMbl €CTECTBEHHOTO 0TOOpA.
[IprcnocoOeHHOCTh OpPraHu3MOB Kak pe3ysbTar sBojtouuu. [Ipumeps
[PUCTIOCOOJICHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATATITAIIIH.

Bun u  BupooOpazoBanue. Kpurepuum Buma. OcHOBHBIE  (DOpMBI
BUJ1000pa30BaHus: reorpaduuecKkoe, YKOJI0rHYeCcKoe

1.5

MaxkposBomonus. Dopmbl  dBomonMK:  QUIIETHYECKAs, JAUBEPreHTHAs,
KOHBEpPIreHTHas!, napasuiesnbHas. HeobpaTuMoCTh 3BOJIIOIUH

BO3HIUKHOBEHNE U Pa3BUTHE KU3HH HA 3eMIle

2.1

JloHayuHble TPEACTABJICHUS O 3apOXXKACHUU KU3HU. HaydHble ruUmoresbl
BO3HUKHOBEHUS JKM3HU Ha 3emiie: aOMOTreHe3 U MaHcnepMusa. XuMudecKas
ABOJIIOIUS. DKCIEPUMEHTATIBHOE MOATBEPKIACHUE XUMUUYECKON IBOIOIUU.
HauanpHble 9Tambl Ouonoruueckoi sBomtonuu. [umoreza PHK-mwupa.
[lepBbie KJIETKUA U UX 3BOJIIONUS. POPMUPOBAHME OCHOBHBIX T'PYIII >KUBBIX
OpraHnu3MOB

2.2

PaseuTHe kU3HM HA 3emiie 1o 3paM U nepuoaam. Karapxen. Apxenckas u
npoTepo3oiickas 3pel. [laneo3oiickas 3pa U ee Mepuobl: KeMOPUKUCKUN,
OPIOBUKCKHH, CUITYPUUCKWN, NEBOHCKUW, KAMEHHOYTOJIbHBIM, MEPMCKHUHU.
Me3030iCcKas 3pa U €€ MEPUOAbL: TPUACOBBIN, FOPCKUN, MEJIOBOM.
KaiiHo30lcKass 3pa H €€ TMepUoAbl: NaJICOreHOBbIM, HEOTCHOBBIN,
AHTPOITIOrE€HOBBIN. XapaKTEPUCTUKA KIMMATa U T€OJIOTUYECKUX ITPOLECCOB.
OCHOBHBIE 3Tambl JBOJIOLMH PACTUTEIBHOIO M KUBOTHOTO MHpA.
Apomop(ho3bl y pacTeHuid U )KUBOTHBIX. [losiBIeHUe, paciBET U BEIMUPAHUE
IPYIII )KUBBIX OPTAaHU3MOB

2.3

Cucrema OpraHMYECKOr0 MHpa Kak oOTpa)keHue 3BoJouud. OCHOBHBIE
CUCTEMATHUYECKUE TPYIIbl OPraHU3MOB

2.4

DBOJIIOLIMA YENOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npencraBieHun
O MPOUCXOXKACHUM YeoBeKa. MeTo bl n3yueHus aHTponorene3a. CxoacTBa)
U pasnuuMs dYeloBeKa M OJKMBOTHBIX. CHCTeMaTH4ecKoe TOJ0KEHUE
yesI0BEeKa.

JIBwkymue  cunbl  (dakTopel)  aHTpomoreHe3a.  HacnemctBeHHas
M3MEHUYMBOCTh M E€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HW,
M3rOTOBJICHHUE OPYANUN TPYAa, MBIIIJICHHE, PeUb

2.5

OCHOBHBIE CTaIUM ¥ BETBU DHBOJIIOLMUHM YEJOBEKA: aBCTPAJIONHUTEKH,
UenoBek ymensiii, UenoBek mpsAMoOXoadiiuii, YemoBeK HEaHAEPTaIbCKUU,
UenoBek  pa3ymubiii. Haxogku  MCKOMaeMbIX  OCTAaHKOB,  BpeMs
CYILLIECTBOBAHMSI, OO0JACTh PACIPOCTPAHEHHUS, OOBEM TOJOBHOTO MO3ra,
00pa3 ®U3HU, OPYAUS

2.6

UenoBeueckue packl. OCHOBHBbIE OOJIbIIME  pachl:  €BPOIECOUAHAS
(eBpaswmiickasi), HErpo-aBCTpaJOUJIHAS (PKBATOpHAJIbHAs), MOHTOJOHIHAS
(a3uaTcko-amepuKaHckasi). UepThl MPUCTIOCOOICHHOCTH MPEACTaBUTENCH
YEJTOBEYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4eI0BEUYECKUX|
pac. Kputnka pacusma

OpraHu3Mbl U OKpY>Karolasi cpesia




3.1

DKOJIOTUSl  Kak HayKa. 33,[[3‘11/1 H  pas3aciibl  9KOJOTUH. MCTOI[BI
DKOJIOITMYCCKHUX HCCHCHOB&HHﬁ. DKOJOTHYECKOE MHPOBO33pPCHHUC. Cpezn)l
0OMTaHUS OpraHu3MoOB: BOJAHAasdi, Ha3CMHO-BO3AyIIIHAA, ITOYBCHHAA,
BHYTPHUOPTaHU3MCHHAA

3.2

Okonorudeckue ¢akrtopbl. Knaccudukaius 3KOJOTHYECKHX (PaKTOPOB:
adNOTHYECKHE, OMOTUYECKHE U aHTPOIIOreHHbIE. JIeiCTBHE IKOIOTMYECKUX|
(haKTOpPOB Ha OPTaHU3MBI

3.3

AOHOTHYECKHUE (haKkTopHI: CBET, TemIeparypa, BJIAKHOCTB.
dortonepuoausm.  [lpucmocoOiieHnss ~ OpraHU3MOB K JICHCTBHIO
abnotnyeckux (hakTopoB. buonornyeckue puTMbl

3.4

buotnueckue (bakTopHI. Buner OMOTHUUYECKUX B3aNMO/JICCTBUMN:
KOHKYPEHIIUS, XUIIHWUYECTBO, MApPa3sUTHU3M, MYTYaIM3M, KOMMEHCAJIN3M
(HaxJICOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEUTpaIn3M. 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUM ISl CYIIECTBOBaHUS OpPraHU3MOB B
PUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKUE XApPAKTEPUCTUKU Monynasuud. OCHOBHBIE ITOKA3aTENn
[MONYJISILUU: YHUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb,
[IPUPOCT, MUTpanys. J[MHAMUKa YMCIEHHOCTH NONYJISILIMMU U €€ PETYISLUS

COO6IHCCTB3 H 3KOJIOTMYCCKHUEC CHCTCMBI

Coo01iecTBO OpraHu3mMoB - OuoreHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBas,
MPOCTpaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-qoMmuHanTel. CBs3H B
OHOIIEHO3€E

4.2

DKojornyeckue cucrembl (dkocuctembl). [loHsTue 00 3KocucTeME U
ouoreorieHo3e. OyHKIIMOHAIBHBIE KOMIIOHEHTBI IKOCUCTEMBI: TIPOIYIIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BemIeCTB W TOTOK DJHEPrud B
hkocucteme. Tpoduueckue (MUIIEBbIE) YPOBHH 3KOCUCTEMBbI. [luileBbie
eny U cetd. OCHOBHBIE MOKA3aTEIM DKOCUCTEMBI: OnoMacca, MpOyKIIHs.
JKOJIOTUYECKHE MHUPAMUJIBI: TPOAYKIUH, UYHUCICHHOCTH, OHWOMACCHI.
CBOIICTBA  DKOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJSILMS, Pa3BUTHE.
Cykueccus

4.3

[ [pupoHBIE IKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO
VJIU [IAPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ 3KOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonorndyeckoe W XO34MCTBEHHOE  3HAYEHUE  arpO’KOCUCTEM U
YpOOIKOCUCTEM.

buopasHooOpazue kak (QakTop YCTOMUYMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pasHOoOOpasus Ha 3emiie

4.4

Yuenue B.U. Bepuanckoro o Ouocdepe. ['panuiibl, coctaB u CTPyKTypa
orochepsl. XKupoe BemecTBo u ero GhyHkiuu. OcodeHHoCcTH Guochepsl Kak
rII00aTbHOM SKOCUCTEMBI. J[MHaMUYecKkoe paBHOBecHe W oOpaTHas CBSI3b B
orochepe. KpyroBopoTsl BemecTB U OMOTEOXUMHUYECKUE ITUKIIBI DJIEMEHTOB
(yriepoma, azora). 30HaIBLHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoBeuecTBO B Ouochepe 3eMiau. AHTPONOTCHHBbIE W3MEHEHHUS B




ouocdepe. ['modanbHbIE SKOJIOTHYECKUE TTPOOTIEMBI.
OcHOBa palMOHAIBHOTO YIMPABICHHUS MPUPOJAHBIMU pecypcaMud M HX
ycrioNib30BaHue. JlocTimkeHus OMONIOTHH U OXpaHa MPUPOIBI

120.9. Jlns npoBeAeHUs: €IUHOTO TOCYJAPCTBEHHOTO AK3aMEHa MO OHOJIOTHHU
(maee - EI'D mno OuHOJOrMU) UCHONB3YETCS TEpeyYeHb
MPOBEpPSEMbIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTesbHOMN

[Ipunoxenue

(xonuukarop)

IIporpaMmsbl CpCIaHCTO O6HI€F0 06p3,30BaHI/I$I N 3JICMCHTOB COACPIKAHUA.

Tabmnura 1.4

[TpoBepsiembie Ha EI'D mo Guonoruu TpeboBaHus

K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTENIbHOM POrpaMMBbl

cpeaHero oo01ero 0opa3oBaHuUs

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBAHUS K IPESIMETHBIM pPe3yIbTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI CPETHETO
o01ero 0opa3oBaHus

1

CopMUpPOBAaHHOCTh 3HAHUN O MECTE U POJU OUOJIOTHH B
CHUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHNN COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, B MO3HAHUM 3aKOHOB
OPUPOJIBI W PEHIEHUU >KU3HEHHO BAXKHBIX COLMAIBHO-
DTUYECKUX, OKOHOMHMYECKHX, DKOJOTHYECKHX  MpobiieM
YEJIOBEYECTBA, a TAKXKE B PEIICHUU BOMPOCOB PAIIMOHAIBHOTO
[PUPOJIOIIOIL30BaHUsA, B  (OPMHUPOBAHMM  IIEHHOCTHOTO
OTHOIIIEHUS K TIPpUpOjJie, OOIINECTBY, YEIOBEKY; O BKIJaje
[POCCUHCKUX U 3apyOECKHBIX YYEHBIX - OMOJIOTOB B Pa3BUTHE
OuoJsioruu

Branenue cucremMoi 3HaHUN 00 OCHOBHBIX METO[aX HAyYHOTO
MMO3HAHMS, HUCIOJIb3yeMbIX B OHMOJOTHYECKUX HCCIISTOBAHMIX
PKUBBIX OOBCKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpPCHHE,
[IPOBEJICHUE HAOIIOACHUI); CTIOCOOaMM BBISBICHUS U OIICHKH
QHTPOTIOTCHHBIX U3MEHEHHUI B TIPUPO/IC.

YMenune BEIJIBUT'aTh TUIIOTE3HI, TIPOBEPATH ux|
DKCIICPUMCHTAIBLHBIMU  CPEACTBAMHU,  (DOpMyIupys  Ieib
MCCJICIOBAHNS, AHAIM3UPOBATh TOJYYCHHBIC PE3YyIbTaThl H
NieaTh BEIBOIBI.

BroisiiacHue 3aBUCHMOCTH MEXTY UCCIICTyEMbIMU

BCJINYMHAaMU, 00BSICHEHHE IMOJYYCHHEIX PC3YJIbTATOB U




(opMynMpoOBaHKE BBIBOJOB C HCIOJIb30BAHUEM HAyYHbIX|
[MOHSATHUM, TCOPUM U 3aKOHOB

YMeHue BiaJileTh CUCTEeMOW OMOJIOTMYECKUX 3HAHUM, KOTOopas
BKJIFOYAET: OCHOBOINOJIAraroiue OMOJIOTUYECKHEe TEPMUHBI U
MOHATHUS (KU3Hb, KJIETKAa, TKaHb, OpraH, OpPraHU3M, BU],
MOMYJISAIINAS, dKOCUCTEMa, OMOIIeH03, Onocdepa; MeTaboIn3M,
TOMEOCTa3, KJICTOYHBIH HWMMYHHUTET, OHOCHHTE3 OeJKa,
OMOTIOTMMEDHI, JTMCKPETHOCTb, CaMOperyJIsilus,
CaMOBOCITPOM3BE/ICHUE, HACIEICTBEHHOCTh, HW3MEHUYHMBOCTb,
PHEPIro3aBUCUMOCTh, POCT U PA3BUTHUE);

Ouonoruueckue Teopuu: kietouHas Teopus T. [lIBanna, M.
[1neiaena, P. Bupxoga; KJIOHAJIbHO-CEJIEKTUBHOI'O
uMMmyHuteta [I. Opnux, W.M. MeuHHKoBa, XpOMOCOMHas
TEeOpHUsl HacieACTBEHHOCTH T. Moprana, 3aKOH 3apOJbILIEBOTO
cxonctBa K. boapa, sBomronmonnass teopuss Y. [lapBuHa,
CUHTETUYECKasi TEOpHUs 3BOJIIOLMH, TEOpUs aHTpororenesa Y.
JlapBuHa; Teopust ouoreornenosa B.H. Cykauesa; yuenune H.U.
BaBuioBa 0 [EHTpax MHOroo0Opasuss M MPOUCXOXKACHUS
KyJbTYpHBIX pacTtenuii, yueHne A.H. CeBepuoBa o myTsax u
HaIlpaBJICHUAX JBoIonuM, ydyenue B.M. Bepnaackoro - o
onocdepe); 3akoHbl (€AMHOOOpPA3Usi TMOTOMKOB IEPBOrO
[MOKOJICHUSA,  PAaCIICIUICHUS  IMPU3HAKOB,  HE3aBUCUMOIO
Hacjlel0BaHWs TMpu3HakoB [. MeHgensa; CUEmIEHHOTO
HACJICOBAaHUS TPU3HAKOB M HAPYIICHUS CLIETUICHUSI TeHOB T.
Moprana; TOMOJIOTUYECKHMX PSAOB B  HACJIEICTBEHHOU
n3MeHunBoct H.M. BaBuinoBa; reHeTMYECKOro paBHOBECHS
JI)x. Xapmu u B. BaitnGepra; 3apossimeBoro cxojactsa K.
bapa; Onorenernueckuit 3akoH . ['ekkens, @. Mrosiepa);
[PUHIHUIBI (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH );

npaBwia (MuHuMyMa FO. JIubuxa, 3KOJIOTHYECKOU MUPAMUIBI
qKces, OMOMacChl U SHEPTUN);

runote3bl  (koanepBatHo A.M. OmnapunHa, MEpBUYHOTO
oynboHa [[x. Xonneitna, mukpochep C. @oxkca, pudboszuma T.
Uek)

YMeHue pemarh MOHWCKOBBIE  OHOJIOTHYECKHE — 3a/1a4H,
BEISIBIISITD MIPUYUHHO-CJICJCTBEHHbIC CBS3H MEXKTY|
MCCIICTyeMbIMU OMOJIOTUYECKUMH OOBEKTaMH, MPOIECCaMu U
SIBICHUSIMM; JIeJIaTh BBIBOJALI W IIPOTHO3bBI HA OCHOBAHMHY|
[MOTyYEHHBIX PE3YJIbTAaTOB;

COCTaBJISITb TCHOTHUIIMYECKUE CXEMbl CKPCIIUBAHMUS  JJIs
Pa3HBIX THUIIOB HACJIE€JIOBaHUS IMPU3HAKOB Yy OPraHU3MOB,
COCTaBJIATH CXEMbI TIEpeHOCa BEIIECTB W DHEPrUU B
pKocHCTEMAaXx (II€NU MUTAHMS, TUIEBbIC CETH)




VYMeHHe yCTaHaBIMBATh B3aHMMOCBSI3M MEXAY CTPOCHHEM U
(yHKLIMSAMU: OpPTraHOMIOB, KJIETOK Pa3HBIX TKaHEH, opraHamu
1 CHCTEMaMH OpPTraHOB Yy PacTEHUil, JKUBOTHBIX U YEIIOBEKa;
MEK/Ty ATallaMi OOMEHa BEILEeCTB; 3TallaMU KJIETOYHOTO LUK
1 )KU3HEHHBIX IUKJIOB OPraHU3MOB; ATallaMi SMOPHUOHAIEHOTO
pa3BUTHSA; TEHOTUIIOM M (EHOTUIIOM, (PEHOTUIIOM H
(dakTopamMu cpeapl OOMTAHUS; MPOIECCAMU  DBOJIOINM;
MBUOKYIIMMH ~ CHJIAMH  QHTPOTIOTeHe3a;  KOMIIOHEHTaMHU
Pa3IMYHBIX OSKOCHUCTEM U MPHUCHOCOOJICHUSIMH K HHUM
OpraHU3MOB

'YMeHue BbIIEATh CYIIECTBEHHbIE IPU3HAKHU:

CTPOCHHS BHUPYCOB, KIETOK TIPOKAPUOT U  DYKAPHUOT;
OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OHOTeOIIeHO30B, IKOCUCTEM U OMOC(Epbl; CTPOCHUSI OPTaHOB U
CUCTEM OPTraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA; MPOIIECCOB
PKU3HENIEATEIbHOCTH, MPOTEKAIOIINX B OPraHU3Max pacTeHU,
PKUBOTHBIX M YE€JIOBEKa; OMOJIOTMYECKUX MPOIIECCOB: OOMEHA
BellecTB  (Merabonu3M), uUHGOpPMAIMM U  [pPEBpalICHUS
HSHEPruu, OPOKEHHsI, aBTOTPOPHOr0 U TETEPOTPO(GHOrO TUIIOB
nutanusi, (OTOCHMHTE3a M XEMOCHUHTE3a, MHUTO3a, MeEio03a,
ramMeToreHesa, IMOpHOTeHe3a, MOCTAMOPUOHATBHOTO
Pa3BUTHS, Pa3MHOXKCHHUS, HWHAWUBUAYATBHOTO  Pa3BUTHSA
opraHu3Ma (OHTOT€HE3a), B3aMMOJICHCTBUS TEHOB, TETEPO3UCA;
NIEUCTBUM  MCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOLIETO,
NIBIDKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO  OTOOpa;
QIUTONATPUUECKOTO M CHUMIIATPUYECKOTO BHI000pa30BaHMS;
BIIUSTHUS JIBIDKYIIMX CHUJT SBOJTIOIMU HA TEHO(OHT MOMYJISAIINH;
MPUCIOCOOJICHHOCTH  OpPraHU3MOB K Cpelne  oOuTaHwus,
YepeI0oBaHUs HAMIPABJICHUI BOJIOINN; KPYrOBOPOTa BEIIECTB
M TIOTOKA SHEPTHH B IKOCHCTEMAaX

ChopMHUPOBAaHHOCTH ~ YMEHHUS  BBIICIATH  CYIICCTBEHHBIC
MPU3HAKH BHUPYCOB, KIETOK TIPOKAPUOT M  DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB,
OMOTEOILIEHO30B M  JIKOCHUCTEM; OCOOEHHOCTH MPOIECCOB
oOMEHa BEIIECTB M TPEBpallleHUs DSHEPrud B  KIETKE,
(dboTOCHMHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHTO3a, ME03a, OIJIOJIOTBOPCHHMS, PAa3BUTHA U
PAa3MHOXEHUS, WHIWBHUIYAIbHOTO PAa3BUTHUS  OPTaHU3MA
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHWE, ECTECTBEHHOTO
oTOOpa, BHI000pa30BaHMsI, MPUCITOCOOIEHHOCTH OPTaHU3MOB
K cpeae OOWTaHUWS, BIMSHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPOIIOTEHHBIX U3MEHEHUHN B DKOCUCTEMAX CBOEH MECTHOCTH,
KPYroBOpOTa BELIECTB M MPEBPAIlEHHs SJHEPTUH B brochepe




8 VYMeHHe  HCIONIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI,
OMOJIOTUYECKYI0  TEPMUHOJOTHIO M CHUMBOJIUKY IS
IIOKa3aTeIbCcTBa pozacTBa OpPTraHU3MOB pa3HbIX
CHCTEMaTHYECKUX TPYII; B3aMMOCBSI3U OPTaHU3MOB M Cpebl
OOUTaHUS; EAMHCTBA YEJIOBEYECKHX pac; HEOO0XOIUMOCTH
310pOBOro 00pa3a KU3HHU, COXpAaHEHUs pa3HOOOpa3us BUIOB U
PKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAaHUS MPUPOIBI U
YeJI0BEYECTBA

9 YMeHue KPUTUYECKH OLICHUBATh uHGOpPMaIHIO
OHOJOTHYECKOTO COJECpPKAaHUS; HHTEPIPETUPOBATh ITHUECKUE
ACIIEKTHl ~ COBPEMEHHBIX  HCCIEJOBaHUMN B  OHOJIOTHH,
MeIUIMHe, OWOTEXHOJIOTUH;, paccMaTpUBaTh TIJI00AJIbHbBIE
PKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH TIO
OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO

Tabmauma 1.5

[lepeueHb 21EMEHTOB coJlepKaHus, MpoBepsseMbIx Ha EI'D
110 Omosorun

Ko [IpoBepsieMblil 2JIIEMEHT COJIEpKaAHUS

1 |buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YUYCHUE

1.1|CoBpemenHas Ouosiorusi - KOMIUIEKCHas Hayka. buosormdeckue HayKd U
n3yyaemble UMH  npoOsiembl. DyHaaMeHTaldbHBIE, MNPUKIAAHBIE U
MOMCKOBBIC HAYYHbIE UCCIIEOBAHUS B OMOJIOTHH.
3HaueHue Onosoruu B GOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccuu, cBszanHbie ¢ Onoorueil. 3HaueHrue OMOJIOrUU
B ITPAKTUYECKOMN JIEATEIBHOCTH YEJIOBEKA: MEAUIIUHE, CEIILCKOM XO3SIMCTBE,
[MPOMBIIIIJIEHHOCTH, OXPAHE TPUPOBI
1.2 KuBbie cuctembl Kak TpeaMeT u3ydeHusi Ouosoruu. CBONCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XMMHUYECKOI'O COCTaBa, AUCKPETHOCTh U LEIOCTHOCTD,
CJI102KHOCTb " YIOPSAAOYEHHOCTD CTPYKTYDPBHlI, OTKPBITOCTb,
CaMOOpraHu3aLus, CaMOBOCITPOM3BE/ICHHUE, pa3apaxuMocCTh,
M3MEHUYUBOCTh, POCT U Pa3BUTHE.
YpPOBHU OpraHu3alldd KUBBIX CHCTEM: MOJICKYJISPHBIA, KIJIETOYHBIM,
TKAHEBBIM, OPraHU3MEHHBIM, MONYJSUMOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreonenoTuyeckuit), Ouochepusiit. Ilporecchl, mnpoucxoasme B
PKUBBIX cucTeMax. (OCHOBHbIE NpHU3HAKK >KUBOro. JKu3Hb Kak dopma
CYIIECTBOBAHUSI MaTEPUU
1.3Metoasl Guomornueckoii Hayku. HabmiomeHnue, u3MepeHue, SKCIIEPUMEHT,
cucTteMaTu3anusa, meraaHaim3. [loHATMEe O 3aBUCMMOM W HE3aBUCUMOM
rnepemeHHou. [lmanupoBanue »skcnepumenTta. llocTaHoBka W TpoBepKa
runote3. HyneBas runortes3a. [loHsitue BBHIOOPKM M €€ JOCTOBEPHOCTD.




Pa3bpoc B Ouonornyeckux JaHHbIX. OIEHKa TOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTatoB. [IpUunHBI HCKaXKEHUs Pe3yJIbTaTOB KcniepumenTa. [loHstue
CTATUCTHUYECKOTO TeCTa

KeTka kak OmoJiornueckas cucreMa

2.1

Kietka - CTpyKTYpHO-(YHKIIMOHAJIbHAs €AMHMIA >KUBOro. Mcropus
OTKpbITUs KieTKU. PaboTel P. I'yka, A. JleBenryka. Kierounas teopus (T.
[[IBanH, M. lnelinen, P. BupxoB). OCHOBHbBIE TMOJOKEHHUSI COBPEMEHHOMN
KJIETOYHON TEOPHH.

MeToapl  MOJEKYJISPHOM M KJIETOYHOW  OHMOJIOTMU: MHUKPOCKOIIHS,
xpomaTtorpadus, anekTpodopes, METO MEUYEHBIX aTOMOB,
b depeHnnanbHoe HeHTpUuPyrupoBaHme, KyJIbTUBUPOBAHUE KIIETOK

2.2

XMMHYECKUI COCTaB KIETKU. Makpo-, MUKPO- U YJbTPaMUKPOJIEMEHTHI.
Bona w® ee ponb Kak  pacTBOPUTENSA, pEarcHra, ydacTHE B
CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPEryIsiuud. MHUHepadbHbIE BeEIECTBA
KJIETKH, UX OMOJIOTHYecKas poJib. Poib KaTHOHOB M AHHOHOB B KJIETKE.
buonornyeckue nonuMepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
CtpykTyphbl OeKOBOM MOJeKybl. [lepBuuHas cTpykrypa Oenka, nentuaHas
CBsA3b. BTopuuHas, TpeTuyHas, 4eTBEpPTHYHAs CTPYKTYyphl. [leHaTypanus.
CpoiictBa OenkoB. Knaccudukanus OenkoB. buonorndeckue ¢QyHKUUN
OEIIKOB.

Y TI1eBOIBI. MoHocaxapuasl,  Aucaxapuibl,  OJIATOCaxapuisl U
nosucaxapuabl. OOmM MIaH CTpOeHUs U (PU3UKO-XUMUYECKUE CBOWMCTBA
yIIeBO10B. buonornueckue pyHKIMH yTIEBOIOB.

Jlunuasl. TuapodunsHo-TunpodoOHBIE  cBoMcTBa.  Kiaccudukarus

ITUTTUIOB. Tpurmunepunsl,  Gochomunuasl,  BOCKH,  CTEPOHUIBI.
buonorndeckue ¢GyHKIuM JunuAoB. OOIIME CBOWCTBA OMOJIOTHYSCKHUX
MeMOpaH - TEKY4eCTb, CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. [JHK n PHK. CtpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxkneotuapl. Ilpunuun kommiementapHoctu. I[lpaBuio Yapraddda.
Crpykrypa /IHK - nBoiinas cnupans. MecToHaxoxaeHHe U OMOJIOTUYECKUE
¢dbynkunn [JTHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornyeckue ¢ynkuun AT®D. BoccraHOBIEHHBIE TEPEHOCUYUKH, HX
¢dbynkuuu B kietke. CekBenuponanue JJHK.

CtpykTypHas O6uojorus: OMoXuMudecKkue u Onopu3ndecKrue uCCieI0BaHus
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunel KIETOK: JSyKapuoTH4YecKas W Ipokapuornyeckas. CTpyKTypHO-
(yHKIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHre NpOKapuOTHYECKOM KieTKkH. KiierouHas cTeHka OakTepuil u
apxeil. OCOOEHHOCTM CTpOeHUsi TeTrepoTpodHOl U aBTOTPO(PHOU
MPOKAPUOTUYECKUX KIETOK. MECTO U pojIb MPOKAPUOT B OMOLIEHO3AX.

Ctpoenue 51 (YHKIITMOHUPOBAHUE AYKApPUOTUYECKOMN KJICTKH.




[TnasmaTnueckass memOpana (ruasmasieMma). CTpykTypa Ia3MaTHUYECKON
MeMOpaHbl. TpaHCHOPT BeLIECTB 4epe3 IUIA3MATUYECKYH0 MeMOpaHy:
naccuBHbIN (Muddy3us, obnerdyennas audPys3us), akTUBHBIN (IEPBUYHBIN
M BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynpoHunaeMocts MeMOpaHbI.
PaboTa HaTpuii-KaJIMEeBOr0 Hacoca. DHJOLMTO3: NMHUHOLMUTO3, (Paromuros.
Ok3ounto3. Knerounas crenka. CTpykTypa U QyHKIMHA KIECTOYHOU CTCHKH
pacTeHuii, TpuoOB.

[{utonnasma.  [luto3ombp.  [luTockener.  JIBMKeHHE  IMTOILIA3MBI.
Opranous KJIETKH. OnHoMeMOpaHHbIe OpraHOMIbI KJIETKH:
pHpomtazmMarnueckas cetb (JIIC), ammapar ['onabaxu, JHU30COMBI, HMX
ctpoeHne u (yHKuMu. B3anMOCBA3b OJHOMEMOpPAHHBIX OpPTraHOUOB
KieTkH. CTpoeHHe TpaHysIpHOro peTHKyjiyma. CHUHTE3 pPacTBOPUMBIX
OoenkoB. CuUHTE3 KIETOYHBIX MeMmOpaH. [maakuit (arpaHyJspHBI)
PHOIUIA3MAaTHUECKUl  peTukyinayM. CekperopHas (YHKIMS —amnmapara
["onpmxu. TpaHCHOpT BelIECTB B KJIETKE. Bakyoiau pacTUTENBHBIX KJIETOK.
Knetounsit cok. Typrop.

[10J1yaBTOHOMHBIE OPTraHOUABI KJIETKH: MUTOXOHIPUH, TUIACTU/IBL.
Crtpoenue u GyHKIIMM MUTOXOHApUN U Tuiactui. [lepBudHble, BTOPUYHBIE U
CIIOXHBIE TIJIACTHABI (POTOCHHTE3UPYIOUIUX HYKapHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEMKOIJIACTHI BBICHINX PACTCHUM.

HememOpanHubie opranounibl ki1eTku CTpoeHHe U (yHKIMU HEMEMOpPaHHBIX
opraHouJioB KieTku. Prubocombl. MukpoduiiaMmeHTsl. MbIllI€UHbIE KIIETKH.
MukpoTtpyoouku. Knetounslii nuentp. CTpoeHre U JBUKEHUE KTYTUKOB U
pecHuueK. MukpoTpyoouku nuroriazmMel. LleHTpronb.

SAnpo. Obonouka sigpa, XpoMaTHH, KapuoIiazma, IAPBIIIKY, UX CTPOCHHUE U
byakuuu.  SnepHblii  OENKOBBIM ~ MaTpHUKC. [IpocTpaHCTBEHHOE
pacrosokeHrue XpomMocoM B uHTepdasHoM sjape. benku XxpomarnHa -
MICTOHBI.

Kierounble  BKItoueHUs. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK
DYKapHoT (PacTUTENHHOM, )KUBOTHOM, TPHOHON)

2.4

ACCUMWIIALIMS U AUCCUMWISIUS - JIBE CTOPOHBI MeTaboym3ma. Turbl
oOMeHa BellecTB: aBTOTPOHBIN U reTepoTpodHbId. YyacTue Kuciopoaa B
OOMEHHBIX  Tpoleccax.  JHEPreTMYeckoe  oOecredeHue  KIIETKH:
npespaiieHne AT® B oOMeHHbIX npoueccax. GepMeHTaTUBHBIN XapaKkTep
peakuuii K1eToyHoro meradbonusma. depMeHThI, UX CTPOEHHE, CBOMCTBA U
MexaHusMm  gedctBus.  Kodepmentsl.  Orimuus  QepMEeHTOB  OT|
HEOPraHWYECKUX  KaTanu3aTropoB.  benku-aktuBaTopsl M OENKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX pEaKIUd OT
pa3TUYHBIX (PAaKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEUIECTB B KileTke. PorocuHTte3. Poip
XJIOPOIUIACTOB B TMpolecce QorocuHre3a. CBeToBas M TeMHOBas (asbl.
[TpogyktuBHOCTH (oTOCHMHTE3a. BinsHue pa3nuyHblX (PAKTOPOB HA

CKOpOCTh (hoTocHHTE3a. 3HaUeHnEe (POTOCUHTE3A.




XeMOCHHTE3. Pa3noob6pasue OpraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpyOMe  OakTepuu,  Kele3o0akTepuu,  cepobaKTepuu,
BOJOPO/IHbIEC OaKTEepUH. 3HAUYECHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Bujbsl Opoxxenus. [IpoaykTel OposkeHHS U UX
MCITOJIb30BAHUE YENIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30YAUTEIN OOJIC3HEN.

A>poOHbBIE OpraHUu3MBbl. Orarbl HSHEPreTUYECKOro oOMeHa.
[logroroButenbHbll 3Tan. [NHMKoONIM3 - OECKUCIOPOIHOE paCUICIIICHUE
[JTFOKO3BI.

bronorndyeckoe OKUCICHUE, UM KJIETOYHOE AbIXxaHue. Poiib MUTOXOHIpUHI
B Ipolieccax OWOJIOTMYECKOTO OKHUCIeHus. Llukimudeckue peakium.
OxucnurensHoe QochopunupoBanue. [IpenmymiectBa a’spoOHOro myTH
oOMEHa BeIIeCTB Mepesl aHadpOOHBIM. DPGHEKTUBHOCTh SHEPTETUUECKOIO
oOMeHa

2.5

Peakunn MaTpuyHOTO cuHTE3a. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO  CHUHTe3a. Peanmu3anusi HacleICTBEHHONW  WHGOpMAIIUH.
['eHeTUYeCKUN KOJ, €ro CBOMCTBA. TpaHCKpUIILMS - MATPUYHBIM CHUHTE3
PHK. [IprHIMIIBI TPAHCKPUIILUU: KOMIIJIEMEHTAPHOCTb,
AQHTUNAPAIIIEIBHOCTh, ACMMMETPUYHOCTh. TpaHCIALMS M €€ JTalbl.
Vyactue TpancnoptHbix PHK B OnocunTese Oenka. YcnoBusi OMOCHHTE3A
oenka. KogupoBanue aMuHOKUCIOT. Posib prbocoM B OMOCHHTE3e OeKa.
OpraHu3anusi reHoMa y MPOKapUoOT U AYKapuoOT. Perynsuus akTUBHOCTH
reHOB y npokapuoT. ['unoresa onepona (. XKaxoo, K. Mano). Perynsauus
O0OMEHHBIX MpoIleccoB B KieTke. Kierounslili romeocTas.

Bupychl - HeksieTouHbIe (POPMBI KU3HU U 00JIMraTHBIC Mapa3uTbl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI

2.6

KiieTouHbIil 1K, ero mnepuojbl W perymsiua. WHTepdaza u MuTos.
Oco0eHHOCTH POLIECCOB, TpoTeKatouMX B HHTep(dase. [lonroroska kieTku
K neneHuto. [IpecunTeTnyeckuil (MOCTMUTOTHYECKUM), CUHTETUYECKUM U
MOCTCUHTETUYECKUH (MPEMUTOTHYECKUI ) MepUOAbl UHTEP(A3bI.
Matpuunbiii cunte3 JHK-permmukanus. [lpuanuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTBD, IMOJYKOHCEPBATUBHBIN CUHTE3, aHTUNAPAILIIEIBHOCTb.
Mexanusm perukanuu  JJHK. Xpomocombl. CTpoeHHE XPOMOCOM.
Tenomepsl U Tenmomepasza. XPOMOCOMHBIM HAOOp KJIETKH - KapUOTHIL.
JlumIouHBI W TAlUIOWIHBIA  HAOOPHI  XpOMOCOM. [ 'OMOJIOTHYHBIE
XPOMOCOMBI. I10710BBIE XPOMOCOMBI.

Jlenenue kietkn - MuTo3. CTaguM MHUTO3a M TPOUCXOISAIIME B HHX
rmpoueccel. Tunbl muto3a. KapuokmHe3s u nuTokmHe3. buosiormueckoe
3HAYEHWE  MUTO3a. Perymsiuuss  MUTOTHYECKOrO  IMKJIA  KJIETKHU.
[[porpammupyemast KieTouHasi THOeIb - alonTo3.

DyHKIMOHAJIbHAS T€HOMUKA




OpFaHI/IBM Kak OMOJIoTMYecKasl CucTeMa

3.1

OnHOKIIETOUHBIE, KOJOHHWAJIbHBIE, MHOIOKJIETOYHBIE OpPraHU3Mbl U
MHOTOTKQHEBBIE OPTraHU3MBI.

DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe (BKIIIOYas BEreTaTUBHOE) U
MoyioBoe. Buapl 0Oecrosioro pa3sMHOKEHHs: IOYKOBAaHWE, CIOPYJIALIMS,
(dbparmeHTaIys, KIOHUPOBAHHE.

[lonoBoe pa3mHokenue. [lonoBbie kiaeTku, win rametsl. Meios. Craguu
Menio3a. [loBenenne xpomocoM B Menose. Kpoccunrosep. buomornueckunii
CMBICII M€103a U TOJOBOrO Ipouecca. Meno3 u ero MeCcTo B KM3HEHHOM
[{MKJIE OPTaHU3MOB.

[Ipen3zaponeiieBoe pas3Butue. [ameroreHe3 y KUBOTHBIX. [losioBbIE
pkene3bl. OOpa3oBaHHEe W pa3BUTHE MOJIOBBIX KieTok. CriepmaToreHes H
ooreHe3. CTpoeHHe MOJOBBIX KJIETOK. OMIOA0TBOPEHUE U IMOPHUOHATBHOE
pa3BuTHE )XUBOTHBIX. CIIOCOOBI OIJIOIOTBOPEHUS: HApY>KHOE, BHYTPEHHEE.
[TapreHorenes.

uauBuayaibHOe  pa3BUTHE  OpraHu3moB  (oHTOrenes).  Craguu
HMOpUOreHe3a >KMBOTHBIX (Ha mpuMepe Jarymku). JpoOnenue. Tumbl
npoOsieHusi. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIONINX. 3apOIbIIICBhIC
MUCTKUA (TacTpyJisaLms). 3akjaJKka OpraHoB M TKAaHEW M3 3apOJbIIIEBBIX
TMCTKOB. B3amMHoe BiMsSHUME 4YacTel pa3BUBAIOUIETOCA 3apOAbIIIA)
(3MOpuoHaJIbHAsT MHIAYKUHKA). 3aKiajika IUIaHa CTPOEHUs KUBOTHOTO Kak
pe3yJIbTaT HEPAPXUYECKUX B3aUMOJCWUCTBHM TE€HOB. BriusHue Ha
SMOpPHOHAJILHOE PAa3BUTHE PAa3IUYHBIX (DAKTOPOB OKpPYKAIOLIEH CpE.bl.
Poct u pasButHe XUBOTHBIX. [locTamOpuoHanbHbiii niepuon. I[lpsmoe u
HenpsiMoe pasButue. Pas3Butne ¢ mMetamopdo3oMm y Oecro3BOHOYHBIX M
[N03BOHOYHBIX )KMBOTHBIX. BHOJIOrMUecKoe 3HaUueHUE NPSIMOTO U HENPSIMOTO
Pa3BUTHs, HMX PACIPOCTPAHEHHE B Mpupoje. Tumsl pocTa >XKUBOTHBIX.
@DakTopbl  PEryJSIIMM  POCTa  KUBOTHBIX W yenoBeka. Cranun
MOCTAMOPHUOHAJIBHOTO Pa3BUTHSL Y JKMBOTHBIX M 4yesoBeka. llepuonbl
OHTOT'€HE3a YeJIOBEKa.

Pa3smHOkeHHEe M pa3BuTHE pacTeHuidl. ['ameroput u cnopodut. Melio3 B
PKU3HEHHOM LHKJIe pacTeHuid. OOpazoBaHue crop B TMpoliecce meinosa.
['amerorene3 y pacteHnil. OIUTOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
OpraHn3MoB. /[BOWHOE OIUIOAOTBOPEHHE y LBETKOBBIX PACTEHUMU.
OOpa3oBaHue W pa3BUTHE CeMEHU. MeXaHU3Mbl PETyJSILIMM OHTOT€HE3a )|
PACTEeHUN U JKUBOTHBIX

3.2

cTopysi CTaHOBJIIEHHMSI W Pa3BUTHS T'€HETUKM Kak Hayku. OCHOBHBIE
TCHETUYECKUE TIOHATHUS W CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
QJUICJIbHBIE  TE€Hbl, AJIbTEPHATHUBHBIE IPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN INPU3HAK, T'OMO3WIOTa, TIETEPO3Ur0Ta, 4YUCTasl JIMHMUA,
ruOpuabl, reHoturn,  ¢eHotun.  OCHOBHbIE  METOABl  T'€HETUKU:
rOpUI0JOTHYECKHM, IUTOJOTMYECKUH, MOJIEKYJISIPHO-T€HETHYECKUI

3.3

Monorubpunnoe ckpemmBanue. IlepBblli 3akoH MeHnenss - 3aKoH|




eAMHO00pa3usi THOPUAOB MEPBOTO MokoJieHud. [IpaBuiao JOMHUHUpPOBaHUS.
Broporn 3akoH MeHaens - 3aKOH  PaCUICIUICHUS  [PU3HAKOB.
[[uToNOrMyeckue OCHOBBI MOHOTHMOPHUIIHOTO CKpemuBaHus. [umnoresa
YUCTOTBI TAMET.

AHanm3upyomee CKpELIMBaHUE. [IpomexyTOUHBII XapakTep
HaclIie0BaHus. Pacmienienre npru3HakoB NpyU HEMOJIHOM JIOMUHUPOBAHUH.
JlurubpugHoe ckpemuBaHue. Ipetuid 3akoH MeHaens -  3aKoH

HE3aBHCHMOTO HAcJelIOBaHUS TMpU3HAKoB. LluTonmormveckre OCHOBBI
MUTUOPUTHOTO CKPEUTUBAHUSI.

CuerieHHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJIEJOBAaHHE TC€HOB, HApYyIICHHWE  CIEIUICHUS  MEXIy TCHaMH.
X pOMOCOMHasl TEOPHsI HACJIECTBEHHOCTH.

["eneTrka mona. XpOMOCOMHBIM MEXaHU3M ONpEAETIeHUs MoJ1a. AYTOCOMBI
U TI0JIOBbIE XPOMOCOMBI. ['OMOraMeTHBIH M TIeTepOraMeTHBIM IMOJI.
['eHeTHYecKas CTPYKTypa IMOJIOBBIX XpomocoM. HacnenoBanue mpu3HaKoB,
CLIEIUIEHHBIX C MOJOM. ['eHoTUIl Kak 1enocTHas cuctema. [lneiorponus -

MHO>XECTBEHHOE  JIeMCTBME  TeHa.  MHOMKECTBEHHBIM  aJUICNIA3M.
B3auMozeiicTBuE HeayuIeNbHbIX TeHOB. KoMIUIEMEHTapHOCTh. ONHCTas.
[ lonmumepus

3.4

B3aumojeiicTBue TeHoTUNa U cpeabl npu  (QopMupoBaHUU (EHOTHIIA.
3MeHUMBOCTh TTPU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKHU.
Bubl 13MEHUYNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
MoaudukannoHHass U3MEHUYHUBOCTh. Ponb cpeapl B (OpMUPOBaAHUU
MOAU(UKAIIMOHHON  W3MeHuMBOocTH. Hopma  peakuuum — mpu3HaKa.
Bapuanuonusiii psan u Bapuarmonnas kpusas (B. Moranncen). CBoiicTBa
MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

['eHoTHMIIMUECKAsA NU3MEHYUBOCTD. CsBoiicTBa T€HOTUIINYECKOMN
M3MEHYMBOCTH. BHUIBI T€HOTHUIIMYECKOH H3MEHYMBOCTH: KOMOMHATHBHAS,
MYTallMOHHAS.

KomOuHaTUBHAas WM3MEHYMBOCTH. Meilo3 M TMOJOBOM MpOIECC - OCHOBA
KOMOMHATUBHOW WM3MEHUUBOCTH. POl KOMOMHATMBHONW WM3MEHUYHMBOCTH B
CO3/IJaHUM TEHETUYECKOTO Pa3HO0Opa3us B Ipejiesiax OAHOro BU/IA.
MyTalimoHHasi W3MEHYHUBOCTh. BHIBI MyTalnui: T€HHBbIE, XPOMOCOMHEBIE,
reHoMHble. CIIOHTaHHBIE W WHIYLUUPOBAHHBIC MyTaluu. SnepHble u
HUTOIUIa3MaTuyeckue wmyrtanuu. COMaTUYECKHE M TIOJIOBBIE MYTAIUU.
[IprurHBl BO3HUKHOBEHMS MyTalui. MyTareHbl U WX BIHSHHAE HA
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTallMOHHOI'O  Mpolecca.  3aKOH
TOMOJIOTHYECKHX PAJIOB B HacneacTBeHHoW n3menunBoctu (H.M. BaBuios).
BHesnepHas H'3MEHYMBOCTh U HACJIEICTBEHHOCTD

3.5

Kapuorun uemoBeka. MexayHapoaHas MmporpaMmma MCCIIEIOBaHUsS T'€HOMa
yesoBeKa. MeToapl M3ydeHUsI TE€HETMKM 4YEJIOBEKA: T'€HEaTOTMYECKUU,
OJIM3HEIIOBBIM, IIUTOr€HETUUECCKUM, MONMYJISIMUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIpHO-TeHETUYECKUl. COBPEMEHHOE  OMNpENEICHUE T'€HOTHUIIA!




[MOJJHOT€HOMHOE CEKBEHUPOBAHWE, T'E€HOTUIIMPOBAHME, B TOM YHUCIE C
nmomompio III[P-ananmm3a. HacneacTtBeHHble 3a0o0jeBaHUS — YEIOBEKA.
['eHHBIC U XPOMOCOMHBIC 00JIe3HU YeoBeKa. bojie3Hu ¢ HaciiencTBEeHHON
[PEPACIIONIOKCHHOCTRIO.  3HAUYCHUE  MEAUIMHCKOM  TEHETUKU B
MpEJOTBPAIICHUH W JICYEHUH TEeHETHMYECKUX 3a00JieBaHUN dYeloBeKa.
CTBOJIOBBIC KIIETKH

3.6

JlomecTUKalUsi U CENEKIUs. 3apOXKIACHUE CEJICKIUU MU JIOMECTHKAIIUH.
Yayenne H.M. BaBunoBa o meHTpax TPOUCXOXKICHUS W MHOTOOOpa3us
KYJIbTYPHBIX pPacTeHUd. Poib cenekuuu B CO3JaHUM COPTOB PACTCHUU M
MOpo/J1 >KMBOTHBIX. COpT, MOpoia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAIOB B
HacJleACTBEHHOM wu3meHunBoctu H.M. BaBunosa, ero 3Hauenue s
CEJICKIIMOHHOM pabOTHI.

MeToapl CeleKIIMOHHOM paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUyaIbHBIA. JTambl KOMOWHAIMOHHOW cenekiuu. VcnbiTanue
MPOU3BOAUTENEH 1O MOTOMCTBY. OTOOP MO T'€HOTHUITY C IMOMOIIBIO OIICHKU
(dbeHoTuna MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoIbio aHanu3a JJHK.
MckycCTBeHHBIM ~ MyTareHe3 Kak METOJ  CEJICKIHOHHOM  paboThI.
PainaniMoHHBII M XMUMWYECKMM MyTareHe3 KakK HMCTOYHMK MYyTalud Y
KYJIbTYPHBIX dbopm OpPTraHU3MOB. Hcnonbs3oBanue T€HOMHOTO
penakThupoBaHusi U MeTonoB pekoMmOuHaHTHBIX JIHK nns monydenus
MCXOJHOTO0 MaTepruaa JJisl CEJIECKIUH.

[lonyuenune MTOJIUIIONIOB. BnyrtpuBuaoBas ruOpuan3aLysl.
bIIM3KOPOACTBEHHOE CKpElIMBaHue, Wi UWHOpuAWHT. HeponacTBeHHOE
CKpelIMBaHue, wWid ayTopuauHr. ['erepo3uc U €ro  MNPUYUHBI.
crionb3oBanue rerepo3uca B cenekuuu. OTaneHHas TUOpUIU3AIINS.
[Ipeononenne Oecriyious MEKBUAOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIINH
[PaCTEHUN U )KUBOTHBIX

3.7

OOBEKTHI, UCIHOJIb3yeMble B OMOTEXHOJOTWH, - KIJIETOYHbIE U TKAHEBBIC
KyJbTYpPbl, MHUKPOOPTAaHU3MBI, MX XapaKTepUcTUkKa. TpaauuuroHHAas
OMOTEXHOJIOTHS: XJIEOOTIEUeHHE, MOJYyYEHUE KUCIOMOJOYHBIX MPOAYKTOB,
BUHOJEIIHE. MukpoOuonaoruueckui CUHTE3. OOBEKTHI
MUKPOOUOJIOTUUECKUX TexHoJiorui. [Ipon3BocTBO Oenka, aMUHOKHUCIIOT U
BUTAaMUHOB. VICKyCCTBEHHOE OIIIOIOTBOpEHUE. PEKOHCTPYKIIUS SULIEKIIETOK
1 KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIUM SIAEP KIIETOK.
XpOMOCOMHasi W TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
KoHCTpyupoBanue pekomOnHaHTHBIX JIHK. JlocTmkeHus M mepCreKTHBBI
XPOMOCOMHOW ¥ TEHHOW WH)XEHEepUH. METUIMHCKHEe OHOTEXHOJIOTHH.
lcnionb30BaHNE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpas3ne OpraHndecKoro Mupa

4.1

buonornyeckoe pazHooOpasue opraHu3moB. (CoBpeMeHHass cHCTeMa
opranuueckoro mupa. [Ipuniumne! kinaccudukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

OCOOEHHOCTH  CTPOEHUSI W JKU3HEIESTEIBHOCTH  OJHOKJIETOYHBIX




OpraHn3MoOB. BaKTepI/II/I, apxen, OJHOKIJICTOYHBLIC FpI/I6BI, OJHOKJICTOYHBIC
BOIOPOCIIK, OPYIrUc IIPOTUCTHI. KononuanbHbie OpraHU3MBbI. I[BI/I}KCHI/IC
OJHOKJICTOYHBIX OpPIraHHU3MOB!: aMC6OI/II[HOC, KTYTUKOBOC, PCCHHYHOC.
3aHlI/ITa Y OAHOKJICTOYHBIX OPTraHU3MOB. Pa3,ZIpa)KI/IMOCTI> Y OAHOKJICTOYHBIX
OpPraHnu3MOB. Takcucel

4.2

MHOIrOKJIETOUYHBIE pPACTEHUA. B3auMOCBSI3b 4YacTed MHOTOKJIETOYHOIO
opraHu3Ma. TKaHHM, OpraHbl W CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3Ma. OpraHu3M Kak eauHoe I1enoe. TkaHu pacteHuil. Turbl
pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAs, TMOKPOBHAs, MPOBOJSIIAS,
OCHOBHasi, MexaHundeckas. OcoOeHHOCTH cTpoeHus, GyHKIUH U
PacnoJIOKEHUS TKAHEH B OpraHax pacTeHUN

4.3

BereraTuBHbIC W T'€HEPAaTUBHBIE OpraHbl pacTeHWi. DYHKIMU OPraHoOB U
cucteM opraHoB. Kapkac pacreHuil. [IBykeHHE MHOTOKJIETOYHBIX
pacTEeHMI: TPOIU3MbI U HAacTuu. Ilorionienne BOIBI, YIVIEKHUCIOIO rasa U
MUHEPAJIBHBIX BELIECTB pacTeHUsAMHU. [[pixanue pacrenuil. uddysus razon
yepe3 IOBEPXHOCTh  KIETKW. T[paHCHOpPTHBIE CHUCTEMBI PACTEHUM.
BrieneHne y paCTeHU. 3alyTa Y MHOTOKJIETOUHBIX pacTeHnid. KyTukyia.
CpencTBa naCCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIUABI.
Pa3apa>kuMOCTh U PETYIALNS Y OPTaHU3MOB. Pa3npakuMoCTh U peryssanus
Y MHOTOKJIETOYHBIX paCTEHUI. POCTOBBIE BElIECTBA U MX 3HAUYCHHE

4.5

MHOIrOKJIETOUHBIE KUBOTHBIE. B3auMMOCBSA3b 4YacTel MHOTOKJIETOYHOI'O
opranu3ma. TKaHH, OpraHbl M CHUCTEMbl OPraHOB MHOI'OKJIETOYHOIO
opranusMa. OpraHusm Kak eauHoe 1enoe. I'omeocra3. TkaHH )KUBOTHBIX U
YEJIOBEKA. THIBl JKUBOTHBIX TKAHEH: JIUTENIMAJIbHAsL, COCIUHUTEIIbHAS,
MbIlIeuHas, HepBHasg. OCOOEHHOCTH CTPOEHUS, (YHKIIMA U PaCIOIO0KEHUS
TKAaHEW B OpraHax KMBOTHBIX U YEJIOBEKa

4.6

Opranbl ¥ CHUCTEMBI OPraHOB JKMBOTHBIX. (DYHKIMH OpPraHOB M CHUCTEM
opraHoB. Omnopa Tena opraHu3moB. CKeJeTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHbIi1 1 BHyTpeHHUH cKeneT. CTpoeHune
W TUIIBI COEIMHEHUS KOCTEM.

J[Br>KEHME MHOTOKJIETOYHBIX XKMBOTHBIX. lInTanue kuBOTHBIX. [IuTanune
[M03BOHOYHBIX JKMBOTHBIX. JIpIxaHue KuBOTHBIX. KoXHOE nbIxaHue.
PKabGepHoe 1 JeroyHoe JpIXaHue.

J[pIXaHWE II03BOHOYHBIX JKMBOTHBIX. OBOJIOLHMOHHOE  YCIOXHEHHUE
CTPOCHMS JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenapHas CHCTEMA
yeraoBeKa. MexXaHW3M BEHTWIALMHU JIETKMX y ITHLl U MIIEKOIUTAIOIIUX.
TpaHCIIOPT BEIIECTB Y OPraHM3MOB. TpaHCIOPT BELIECTB Yy >KUBOTHBIX.
KpoBeHocHas cucrema u ee opranbsl. KpoBeHOCHass cucTteMa IMO3BOHOYHBIX
PKUBOTHBIX. Kpyru KkpoBooOpaiieHusi. OBOJIOLMOHHBIE — YCIOKHEHUS
CTPOECHHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Bhlnenenue y
OopraHn3MoB. Brienenne y ;)kxuBOTHBIX. COKpaTUTENbHBIE BaKyoJn. OpraHbl
BbIIcTeHUA. CBS3b IMOJOCTH Teja C KPOBEHOCHOW M BBIIEIUTEIBHON

CHUCTCMaMU. BBIIICJ'IGHI/IC Y TO3BOHOYHEBIX  JKMBOTHBIX. 3aHH/ITa Y|




MHOTOKJICTOYHBIX ~ JKMBOTHBIX.  IIOKpOBBI M UX  TIPOHU3BOJHBIE.
PaznpaxuMOCTh Y PEryJsiliMsl Yy OpraHu3MoB. PazapaskumMocTs Y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. PazapakxuMocTh W peryssiuus y
MHOTOKJICTOYHBIX pacTeHHd. POCTOBBIE BelecTBa U MX 3HAUYEHUE.

HepBHast cucrtemMa u pedUieKTOpHash peryysilus Y MHOTOKJIETOYHBIX|
PKUBOTHBIX. HepBHas cucteMa u ee OTIenbl. DBOJIOUMOHHOE YCIOKHEHHE
CTPOCHHMSI HEPBHOM CUCTEMBI y JKUBOTHBIX.

Pa3paboTka anropuTMoB U mporpamm i 3GGEeKTUBHON (PYHKIIMOHAIBHOMN
AHHOTAIlMM T€HOMOB, TPAHCKPUIITOMOB, TPOTEOMOB, METab0JIOMOB
MUKPOOPTraHU3MOB, PACTEHUI, )KUBOTHBIX U YEJIOBEKA

OpI‘aHI/IBM YCJIOBCKA U €T'0 31OPOBLC

5.1

Opranbl M CHCTEMBI OpraHoB 4esoBeka. OThensl TOJIOBHOIO MO3ra
[03BOHOYHBIX KUBOTHBIX. Pednekc u pednexropHas nyra. bezycioBHble n
ycloBHBIE pediekchl. ['ymopanbHas peryisuuss U 3HIOKPHUHHAs CUCTEMa
PKUBOTHBIX M 4enoBeka. JKene3bl 3HIOKPUHHOM CHUCTEMBI U UX TOPMOHBI.
/lelictBue TOPMOHOB. B3aMMOCBSI3b HEPBHOM M JIHIAOKPUHHOM CHCTEM.
[ ' unotanamo-runoduzapuas cucrema. Pednekc u peduekropnas mgyra.
be3yciioBHBIE U YCIOBHBIE peIeKCh

5.2

3amura opraHuzma oOT Oosie3Hell. MMMyHHas cucreMa 4elloBeKa.
KJieTouHbI U TYMOpPAJIbHBIA UMMYHUTET. BpoxaeHHBIH, MPHOOPETEHHBIH
cneuuduueckuit MMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOI'O
ummyHuteta (I1. Opnux, ®.M. bepuer, C. Tounerasa). BocnanutenbHbie
OTBETHl OPraHu3MOB. Poib BpOXIEHHOIO HMMMYHHUTETAa B Pa3BUTUH
CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocHasi cucrema u ee opranbl. Cepiile, KpOBEHOCHBIE COCYAbl U
kpoBb. Kpyru kpoBooOpanienus. Pabora cepaia u ee perymisius

5.4

Jlpixanue uyenoBeka. Juddys3us ra3oB uepe3 IMOBEPXHOCTh KIIETKH.
J[prxaTenpHas CUCTEMA 4eJIOBEKA. JlpIxaresibHas MOBEPXHOCTh. Peryisius
MBIXaHus. J{pIxaTeIbHbIC 00BEMBI

5.5

[[umeBapuTenbHas cucTteMa 4enoBeka. OTaensl  MHUIIEBAPUTEIBHOTO
TpaKTa. [InmeBapurenpHbIe JKEJE3bl. BuyTpunonoctaoe 71
BHYTPHUKJIETOYHOE MUIIEBAPEHUE

5.6

[ToxkpoBel 1 ux mpousBojaHble. Opransl BeAeneHus. [louku. CtpoeHue u
(dyHKUMOHMpOBaHUE HeppoHa. DuibTpauus, Cekperuss u oOpaTHOe
BCACBIBAHUE KaK MEXaHU3Mbl pabOThl OpraHoB BbiAesneHHs. OOpa3zoBaHuE
MOYH y YeJIOBEKa

5.7

J[BkeHHE YelloBeKa: MbleyHass cucrtema. CKENeTHBIE MBIIIIbl U UX
pabota. CTpoeHUE U TUTIBI COCAMHEHUS KOCTEH

Teopus >Botonu. PazBuTre >ku3Hu Ha 3emMJie

6.1

OposononHas Tteopusi Y. J[lapeuna. Ilpenanochliku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedaTenbHocTh Y. JlapBuHa.
JIBrokyiue cuiabl  dBoJONMM  BUAoB 1o Y. JlapBuHy (BbICOKas

MHTCHCUBHOCTD Pa3MHOKCHHUA OpraHMU3MOB, HacCJICACTBCHHAsA




M3MEHUYMBOCTh, OOphOa 3a  CYHIECTBOBAHME,  €CTECTBEHHBIM U
MCKYCCTBEHHBINU 0TOOD).

Odopmiienne cunTeTndeckoil teopun sBomtonuu (CTI). Heittpanbhas
Teopust HBotoIMU. COBpEeMEHHasl SBOIIOIMOHHAS OWOJIOTHsS. 3HAaYeHUE
HBOJIIOIIMOHHONW TEOpUU B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI
MHpA

6.2

[lonynsuus Kak 3JeMeHTapHas equHUIA 3BOIIOIUU. COBPEMEHHBIE METO/IbI
OLICHKM TI'E€HETUYECKOTO pa3HooOpa3usi W  CTPYKTYpPbl  IMOIYJIALIMMA.
l3MeHenne reHo(OHAA MOMYNANMA KaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE
sIBIICHHE. 3aKOH TeHeTndeckoro paBHoBecus J[x. Xapmau, B. BaitaOepra.
JiieMeHTapHble (haKTOPhI (JIBMKYIIME CHJIbI) 3BOJIONMHU. MyTallMOHHBIHI
npouecc. KomMOuHaTuBHas W3MEHUYMBOCTh. Jlpeiid reHoB - ciydaiiHble
HEHAIpaBJICHHbIE M3MEHEHMSI 4YacTOT ajuiesied B momyisuuax. D¢QexT
ocHoBarensi.  Murpanuu. M3onauus — momynsiiuii:  reorpaduyeckas
(MpocTpaHCTBEHHAs ), OHMOJIOTHYeCKas (PEPOIYKTUBHASN).

EcTecTBeHHBIT 0TOOp - Hampapistomuid  (aktop HBoOMOIUU. DOpPMBI
€CTECTBEHHOTO OTOOpa: NBIKYIIMM, CTaOWIM3UPYIOUIMM, pa3phIBAIOIMINN
(mu3pynTuBHbIN). [TonoBoit 0TOOD.

[[pucnOoCOONIEHHOCTh OpPraHU3MOB KAaK  pe3yJbTaT  MHUKPOIBOJIIOLHH.
BO3HUKHOBEHHE MPUCIOCOONEHU y opraHu3MoB. Apomopdo3sl U
MIM0aJalTalkH. [Ipumepsnl MPUCIIOCOOICHUIA y OPraHu3MOB.
OTHOCHUTENIBHOCTH MTPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum M CTpyKTypa. BuaooOpa3zoBaHue Kak pe3ysbTar
MUKpPOAIBONIOIMHU. M30msius - kimoueBoit dakTop BugooOpazoBanus. [lytu
1 crocoObl  BHUI000pa3oBaHUs: aylonaTpudeckoe (reorpaduyeckoe),
CUMITaTpUUECKoe (PKOJOoruueckoe), "MrHoBeHHOE" (TOJUILIONIU3ALIMS,
ruOpuan3anus). JJIMTeTbHOCTh BOIOIMOHHBIX MPOIIECCOB.

MexaHu3Mbl (OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  IBONIOIMOHHOW OWOJOTMM B pa3palOTKEe HAyYHBIX METOJIOB
coxpaHeHusi  OuopazHooOpaszusi. MUKPOIBOMIONUS W KOIBOJIOLUS
Mapa3uToB M HMX X031€B. MexaHu3mbl (POpMHUpPOBAHUS YCTOMYMBOCTH K
AHTUOMOTHKAM M c0cOObl OOPHOBI ¢ HEl

6.3

MeTonpl HW3ydeHHs] MaKpOdBOIIONWU. [lalieoHTONOTHMYECKHE METOIBI
n3ydeHus: dBosironuu. Ilepexomnbsie GopMBI M (PHIIOTCHETHYECKUE PSIIIBI
OpraHU3MOB.

buoreorpaduyeckue MeToasl u3ydeHus 3Boioruu. CpaBHEHHE (GIIOPHI U
(dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3eMIIH.
BubI-oHIEMHUKY U PETTUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIHLHO-MOP(HOIOTHIECKHUE METOIBI H3yUCHUS
HBOTIOIMH. [ eHeTUUeCKe MEXaHU3MbI IBOJIIOIIMN OHTOTCHE3a U TOSBIICHUS
DBOJIFOIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE W AHAJIOTMYHBIE OpPTaHBI.
PynuMeHTapHBIE OpraHbl W aTaBU3MbL. MOJEKYISIPHO-TEHETHYCCKHE,

OMOXMMHYECKHE M MaTeMaTHYECKHE MCTOJIbI H3Y4YCHHS  OBOJIIOLIMH.




["oMoTOTHYHBIE TCHBI. CoBpeMeHHbIE METO/TBI MIOCTPOCHUS
(UITOTCeHETUYECKUX JIePEeBhEB. XPOMOCOMHBIE MYTAallM W JBOJIOIUS
TCHOMOB.

O6mue 3akoHOMEepHOCTH  (mpaBwia) s3Bomonuu.  HeoOparumocTthb
DBOJIIONINN. ATaNITUBHAS paaualis. HepaBHOMEPHOCTH TEMITOB 3BOJIOIUN

6.4

HaydHble THUIOTE3bl MPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi.  JloHayyHble pEeACTAaBIEHHS O  3apOXKACHUM  KU3HH
(kpearmmoHn3M). ['MIOTE3a MOCTOSHHOTO CaMO3AapOKICHHS >KM3HU U €€
onpoBepxkeHre oneitamu  ®. Pemu, JI. Cnamnannanm, JI. Ilactepa.
[IpoucxoxaeHre KU3HU U aCTPOOHOTIOTHUSI.

OCHOBHBIE ~ 3Tambl  HEOPraHUYECKOW  3BOJIIOLUU. [InanerapHas
(reosioruueckas) BOJOLMS. XUMHUUECKasi BOJIIOIMUS. AOUOTeHHBIA CUHTE3
OpraHnYecKux BeulecTB u3 Heopranndeckux. Onsit C. Muiepa u I'. FOpu.
OOpazoBanue nonumepoB u3 MoHomepoB. KoauepBaTtHast rumoreza A.M.
OmnapuHa, runore3a nepBuyHoro OyiboHa Jk. XosjeiiHa, reHeThdecKas
runore3a ['. Memnepa. Pu6osumser (T. Yek) u runoresa "mupa PHK" V.
['un6epra. PopMupoBaHre MEMOpPaH U BOSHUKHOBEHHUE MPOTOKIIETKH.
Vcropus 3emim UM MeTOABl €€ H3ydeHus. lIckomaemble opraHnyeckKue
ocTtatku. ['eoxpoHosioruss U ee MeTonabl. OTHOcHTENbHAas W aOCOMIOTHAs
FEOXPOHOJOTUSA. [ €0XpOHOJOrMYecKkas IIKajga: 30HbI, 3pbl, MEPUOJBI,
PIIOXU.

HadvasnbHble 3Tanbl OpraHMYEcKoN 3BoOJIIOUUH. [losBIEHHWE W 3BOJIIOLIHS
MEpPBbIX KJIETOK. OBOJIONMS MeTaboin3Ma. BO3HUKHOBEHHE TMEPBBIX
pKocrcTeM. COBpeMEHHbIE MUKPOOHBIE OMOIIJIEHKH KaK aHajor MEpBbIX HA
3emute cooOmectB. CtpomaTonuThl. [I[poKapuoOTHI M DYKapUOTHI.
[IpoucxoxieHue AYKapuoT (cumbuorenes). DBOJIIOIIUOHHOE
[IPOUCXO0KJIEHNE BUPYCOB. IIponcx0k1eHne MHOTOKJIETOYHBIX OPraHU3MOB.
BO3HMKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.
OCHOBHBIE 3Tanbl 3BOJIOLUHU BBICHIUX pacTeHUd. OCHOBHBbIE apoMOpP(}O3bI
pacteHnii. Beixon pacrennit Ha cymy. [losBiaeHue CopoOBBIX pacTEHUHN U
3aBoeBaHue UMH cymn. CemeHHble pacTeHus. [IpoucxoxaeHue 1BEeTKOBBIX

[PaCTCHUM.
OCHOBHBIE 3Talbl 3BOJIOLUU >KMUBOTHOIO Mupa. OCHOBHbBIE apoMOp(}o3bl
PKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHUE

COBpeMEeHHbIX THUMOB. [lepBble XOpAoBble XUBOTHBIE. JKH3HB B BOJE.
DBOJIIOLIMST  TO3BOHOYHBIX. [Iponcxoxnenne amMPuOMii U penTUiIMil.
[IpoucxoxeHre MIIEKONHUTAOMMX H  OTUL. [IpuHOMO  KIroYeBOro
apomop¢o3a. OcBoeHue 0ecro3BOHOYHBIMU U TIO3BOHOUYHBIMH KUBOTHBIMU
CyLLH.

Pa3BuTHe *KU3HM Ha 3emiie MO 3paM U MEepUoJaM: apxeil, mpoTepo3ou,
Majgeo30i, Me3030i, KaitHo30M. OOmas XapakTEepUCTHKa KiIuMaTa W
reOJIOTHYECKUX mpoueccoB. [losBlieHMEe M pacuBeT  XapaKTEPHBIX

OpraHu3MoB. YrjeoOpa3oBaHME: €ro YCJIOBHS W BIMSHHE Ha Ta30BbIA




cocTaB aTMOC(ephI.

MaccoBble BBIMUPAHHUS - SKOJOTUYECKUE KPU3UCHI MPONLIoro. [IpuunHel u
CJIEJICTBUSI MAacCOBBIX BbIMUpaHUN. COBpEMEHHBIN HKOJIOTHYECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl u 3agaun aHTponojoruu. Metoasl antpononoruu. CTaHOBIEHUE
[IPEICTABICHUA O NPOUCXOXKICHUU YesloBeKa. COBpPEMEHHBbIE HAy4HbIC
TEOPHHU.

CXoaCcTBO 4enoOBeKa C KUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHUE
yenoBeka.  CBHUIETENbCTBA  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE, AMOPHOJIOTUYECKHUE, ¢buzmooro-
OHoXuMUYeCcKUe, mMoBeaeHueckre. OTIMYMs 4YeloBeKa OT JKUBOTHBIX.
[[psiMOXOXKIEHHE W KOMIUIEKC CBS3aHHBIX C HUM MpU3HAKOB. Pa3Butue
rOJIOBHOTO MO3Ta U BTOPOW CUTHAIBHOM CUCTEMBI.

JIBrokymue — cwibl  ((pakTophl)  aHTpOIOTEeHE3a:  OMOJIOTHYECKUE,
conrasibHbie. COOTHOIIEHHE OMOJIOTUYECKUX M COIMAIbHBIX (AKTOPOB B
AHTPOIOTECHE3E.

OCHOBHBIE CTaJMM AHTPOIIOTE€HE3a. ABCTPAJIONHUTEKU - JIBYHOTHE MPEIKH
moiei. YenoBeK ymernblil, IEPBBIE U3TOTOBIICHHS Opyanuid Tpyna. Yemosek
MPSAMOXOISAIINI M MepBbIA BBIXOJ JrOAeH 3a npeaensl Adpuku. Yenosek
reiaenb0eprckuii - oOImMi TPeAoK HEaHACPTAIbCKOTO YeJIOBeKa U
YEIIOBEKAa pa3yMHOro. YenoBeK HEaHAEPTAIbCKAM Kak BUJ JIKOJEH
XOJIOAHOTO  KiuMara. YeloBeK  pa3yMHbId  COBPEMEHHOIO  THIIA,
NEHUCOBCKHI Y€JI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMmu AQpHuky.
OBOJIIOIMS COBPEMEHHOTO 4enioBeka. EcTecTBeHHbI 0TOOp B MOMYJIALUAX
yesioBeka. MyTalmoHHbI Tpoliecc U mnoauMopdusm. [lomynsiinoHHbIe
BOJIHBI, Jpeiid reHoB, murpamus U "3PdekT ocHoBarens" B MOIMYJISIUSIX
COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. llonatue o pace. bonbmme pacel: eBporieonaHas
(eBpa3uiickas), aBCTpayio-HErpouaHas (dKBaTOpUAIbHAs), MOHTOJOUHAS
(a3uarcko-amepukaHckas). Bpemss u myTh pacceneHusl ueJoBeKa 10
riaHeTe. EOuMHCTBO 4yenoBeueckux pac. HayuHas HecocTOSTENbHOCTD
pacuzma. [IpucnocoOneHHOCTh  4YeloBeKa K  pa3sHbIM  YCIOBHSM
OKpyXxarolei cpeasl. BiusHue reorpaduueckoii cpeasl U apeiida reHoB Ha
MOPGhOJIOTHIO M (PU3HOJIOTHIO YEJIOBEKa

(DKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTH

7.1

Pa3znensl 1 3agaun 3k010rur. CBSA3b SKOJOTUH C IPYTUMHU HAyKaMH.
Metonbl skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B KOJIOTHH:
MpUpPOAHBbIE U JabopaTopHble. MonenupoBaHue B SKOJIOTHH. MOHUTOPUHT]
OKPYXKAIOIIEH CpeIbl: TOKAIbHBIN, PETHOHAIBHBIN 1 TJI00ATHHBIN

7.2

OJKojornueckue  (pakToppl M 3aKOHOMEPHOCTH  HUX  JICUCTBUAI.
Kiaccudukaiuys 3K0JI0THYecKuX (PaKkToOpoB: aOMOTHYECKHE, OMOTUYECKUE,
aHTporioreHHple. OOIHMEe 3aKOHOMEPHOCTH JCHCTBHUS AKOJOTHYECKUX

daktopoB. IlpaBmiio wmunumyma (K. Ilopenrens, . JIuOux).




TonepaHTHOCTb. OBPUOMOHTHBIE U CTEHOOMOHTHBIE OpPraHU3MBI.
Abuotnyeckue Qaxtopel. CBeT Kak sKonorudeckuit ¢akrop. JlelictBue
Pa3HBIX YYacTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. ODKOJIOIMYECKHUE
IPYIIIBl PACTEHUM U )KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CUTHaNBbHAs pOJIb
ceta. ®ortonepumoguszMm. Temmeparypa Kak 3SKOJOTMUECKHH (akTop.
JleiicTBue  TemmepaTypsl Ha  opraHu3mbl.  [lowkunorepmuele U
FOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BnaxHocTe Kak skonoruueckuit ¢akrop. [Ipucnocobnenuss pacteHuil K
noJJepaHuio  BogHoro  Oanmanca. Kraccudukammss pacteHuid 1o
OTHOLIEHUIO K Boje. IIpucrnocoOiieHns )XKUBOTHBIX K M3MEHEHUIO BOJHOIO
pexXuMa.

Cpenbl 0OUTaHMSI OPTaHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAS, MMOYBEHHAS,
ryOuHHAs MOANOYBEHHAsl, BHyTpUOpraHu3MeHHas. PU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesi oOuTaHust opranu3MoB. [IpucnocoOnaeHust opranu3mMoB K
PKU3HM B Pa3HBIX Cpelax.

buonornyeckue putMmbl. BHemHue m BHyTpeHHHE pUTMBL. CyTOYHBIE U
roguuHble pUTMBL.  [IpUCTIOCOOIEHHOCT, OPraHM3MOB K CE30HHBIM
M3MEHEHUSM YCIIOBUN KU3HH.

DKusnennsie Qopmbl  opranu3moB. IloHaTne o JKuU3HEHHOW (opme.
DKusHeHHble (OpMBI pAaCTEHMIA: JEPEBbS, KYCTAPHUKH, KYyCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI JKUBOTHBIX:
TUAPOONOHTHI, T€OOMOHTBI, a3pOOHOHTEI. OCOOEHHOCTH CTPOEHUs U 00pasal
PKU3ZHH.

buotnueckue  daktopel.  Buapl = OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO3 U ero Qopmel. Ilapaszutusm,
KOOIIepaLys, MYTYaau3M, KOMMEHCAJIN3M (KBapTUPaAHTCTBO,
HaxJieOHWYecTBO).  HeTpoduueckne  B3auMonmeWcTBHS  (TONMHMYECKHE,
bopuueckue, habpruueckue). 3HaUuCHUE OMOTHYECKUX B3aUMOJICHCTBHMA IS
CYLIECTBOBAHMS OPraHU3MOB B cpesie oOuTaHus. [IpuHIMI KOHKYPEHTHOTO
VICKJIFOUEHHSI

7.3

DKOJIOTMUECKHE  XapaKTepucTUku  nomyisuuu.  [lomymaumst — Kag
Ouonornyeckas cucremMa. Ponb HEOJHOPOAHOCTU Cpenbl, (PU3NYECKHX
OapbepoB M OcoOeHHOCTEe Ouojorud BUAOB B  (HOPMHPOBAHUU
[MPOCTPAHCTBEHHOW CTPYKTYyphl mnomyssiuuid. (OCHOBHBIE —ITOKAa3aTeln
MOMYJISLUNA: YUCIEHHOCTh, MIIOTHOCTh, BO3pACTHAs W MOJIOBasi CTPYKTYpa,
POKIa€MOCTh, MPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSI.
JKOJIOTHYECKAsl CTPYKTypa nmonyJsiiuy. OLeHKa YACIEHHOCTH MOMYJISLIIH.
/lnHaMKKa TONYJALMA W €€ peryisinus. DHOTMYECKMH MOTEeHIMal
nonyasiuud. MoJenupoBaHue JUHAMUKH nonyiasuud. Kpusble pocTtal
YUCIeHHOCTH nonyisiuuu. KpuBble BbDKMBaHMS. Peryisiius 4MCIEHHOCTH
MOMYJISILUIA: POJb (PAKTOPOB, 3aBUCSIIMX U HE 3aBUCSILUX OT IMJIOTHOCTH.
JKOJIOTHYECKHE cTpareruu BUIoB (- u K-ctparerun).

[Tonsitue 00 skosornueckor Hume Buaa. Mectoobutanue. MHoromepHas




Mozaenb  3kosormueckon — Humm k.M.  XartumHcona.  Pa3zmepsl
HKOJIOTMYECKOM HUIIM. [oTeHIManpHas U peaan30BaHHAasl HUILIM.

Bug kak cucteMa nomyJidnuid. Apeanbl BUAOB. BUabl U MX >KU3HEHHBIE
CTpaTeruv. 3aKOHOMEPHOCTH TIOBEACHUS M MUTpAlUid  >KUBOTHBIX.
buoiornueckre HBa3NM 4y>KEPOJIHBIX BUIOB

7.4

CoolmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBs3M MeEXIy|
OpraHu3MaMH B OHOIEHO3€. DKOCHUCTEMA KakK OTKphITas cucteMa (A.J[xk.
Tencnu). @OyHKIMOHAIBbHBIE OJOKA  OPraHU3MOB B DKOCHCTEME:
MPOAYICHTBI,  KOHCYMEHTBHI,  peAylUeHThl. Tpoduueckne  ypOBHH.
Tpoduueckue nenu u cetu. AOMOTHYECKHE OJIOKH 3KOCHCTeM. [louBbl n
Wbl B 9KOcucTeMax. KpyroBopot BEHIECTB U MOTOK SHEPTUU B SKOCUCTEME.
OCHOBHBIE  TOKa3aTelil  3KOCUCTEMBbI. bHomacca W IPOAYKIUSL.
DKOJIOTMYECKUE MUPAMUJIbI Yhcell, OMOMacChl U SHEPIHH.

HanpaBiieHHbIE  3aKOHOMEpPHBIE CMEHBl  COOOILIECTB -  CYKIIECCHH.
[lepBUYHBIE M BTOPUYHBIE CYKIIECCHUU M UX NPUYHUHBL. AHTPOIOTEHHBIE
BO3/eiicTBUS Ha cykueccuu. KiimmakcHoe coobuiectBo. buopasnoodpasue u
[I0JIHOTA KPYTrOBOPOTAa BELIECTB - OCHOBA YCTOMYMBOCTU COOOIIECTB.

[ [pupogHbIe SKOCUCTEMBI. AHTPOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCHCTEMA.
ArporieHo3. Paznuums MeXAy ~aHTPONOT€HHBIMHM U MPUPOJIHBIMU
HKOCHUCTEMAaMHU.

YpOoskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3KocucTeM. ['opoackas
bnopa u dayna. CuHaHTponuzalus ropojckoit ¢aynsl. buonornueckoe u
X035CTBEHHOE 3HAYEHUE arpo3KOCUCTEM U ypOO3KOCUCTEM.
3aKOHOMEpPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OpraHU3MOB
B SKOCHCTEMAX.

[lepeHOC »HEpPruM M BELIECTB MEXAY CMEXKHBIMU 3KOCHCTEMaMH.
YCTOMYMBOCTh OPraHU3MOB, TMONMYJSIUMM M IKOCUCTEM B  YCIOBHUSX
ECTECTBEHHBIX M aHTPONIOT€HHBIX BO3JECHCTBUI

7.5

buocdepa - obmieruianeTapHas o0ojouka 3eMilM, TAE€ CYIIECTBYET WU
cylecTBoBana xu3Hb. Yuenue B.U. Bepuanckoro o 6uochepe. Obnactu
ourocdeps! u ee coctan. JKuBoe BemiecTBo Ouochepsl v ero PyHKIUU.
3aKOHOMEPHOCTH CyllecTBoBaHUs 6uocdepsl. OcodeHHocTr Onochepsl Kak
r100albHOM AKOCHCTEMBI. J[MHamMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoThl BeHIECTB M OHMOT€OXMMHUYECKHE LUKIbI (yriepona, a3oTa).
PuTMUYIHOCTH SIBIICHHMI B Onocdepe.

3oHanbHOCTh Ouochepnl. I[lonstue o O6uome. OCHOBHBIE OWOMBI CYIIIH:
TyHJIpa, XBOIHbBIE Jieca, CMEIIAHHbIE U IIUPOKOJMCTBEHHBIE Jieca, CTEIH,
CaBaHHbI, IyCTBbIHM, TPONHMYECKHE Jieca, BBICOKOTOpbs. Kimmar,
PACTUTENBHBIN U YKUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U pyHKIHS KUBBIX CUCTEM, OLIEHKA X PECYPCHOrO MOTEHIINANA)
1 OrocepHbIx QyHKIUI

7.6

DKOJIOTUYECKUE KPU3UCHI M WX MNpUYUHBL. Bo3jelcTBue uenoBeka Ha
ouocdepy. 3arpsi3HeHHE BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3sHEHUE




BOJHOUN cpenpl. OXxpaHa BOAHBIX pecypcoB. Paspymenne mouswl. OxpaHa
MMOYBEHHBIX PECypCOB. MI3MeHeHNe KnMara.

AHTPOTIOr€HHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U 5KMBOTHBIA Mup. OXpaHa)
PACTUTENBHOTO W SKMBOTHOro Mupa. OCHOBHBIE MPHUHIMIBI OXPaHBI
npupoabl. Kpacubie kauru. Ocobo oxpaHsiemble MPUPOJHBIE TEPPUTOPUU
(OOIIT).

boTannyeckue caabl U 300JI0THICCKUE TTAPKHU.

OCHOBHBIC MPUHIIUAIBI YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA U MPUPOIBI.
ParnonansHOE€ TMPHUPOAOIOIB30BAHUE U COXPaHEHHE OHMOJIOTHYECKOro
pazHooOpa3us 3emiin




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P H https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
2 OOBeKT u3ydeHus 6UoJIOruu 1
3 Meroasl Hay4HOrO ITO3HAHUS B 1 bubnuoreka [IOK
ouosorun https://m.edso00.ru/863e6122
4 buonornyeckue cUCTEMBI U UX 1 bubmuorexa [JOK
CBOICTBA https://m.eds00.ru/863e6564
5 MornexymsipHbIi ypOBEHb: 00111ast 1 bubnnoreka [JOK
XapaKTEPUCTUKA https://m.eds00.ru/863e674e
6 Heopranuueckue BemiecTna: Boja, 1 bubnuoreka [IOK
COJIA https://m.eds00.ru/863e6b72
bu6mmoreka [JOK
7 1
Jlumaytet, X CTPOCHHE H yHKLHH https://m.eds00.ru/863e6b72
bu6mmoreka [JOK
1
8 VYTIeBobl, UX CTPOSHHE U PYHKIIUU https://m.eds00.ru/863e6870
bu6mmorexa [IOK
b . 1
o ek, CocTas 1 CTPYKTYpa bekos https://m.eds00.ru/863e6d5c
bu6mmorexa [IOK
10 Bemar. Qyniunn bemos L https://m.eds00.ru/863e6e88
11 depMeHTHI - OMO0JIOTHUYECKHE 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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KaTaJau3aTopsl

bu6mmoreka [IOK
12 Hyxnennoseie kucnorsl: JIHK u PHK https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
13 AT® u apyrue HyKJICOTHIBI. bubnmoreka [JOK
BuTtamunbl https://m.edso00.ru/863e766¢
14 Bupycsl - Heknerounast popma bubmmorexa [IOK
KUA3HU https://m.eds00.ru/863e7c98
15 Kinerounslii ypoBeHs: o01as bubnnoreka [JOK
xapakrepucTtuka. Knerounas reopus https://m.edsoo.ru/863e7aae
16 Crpoenne knerku. Knerounas bubnnorexa [JOK
MeMOpana. [{uTomazma https://m.edso0.ru/863e7dc4
17 Pu6ocomsr. Smpo. bubnuorexa [JOK
DHI0IUIa3MaTHIECKas CETh https://m.eds00.ru/863e796e
18 Baxyonu. Kommnekc I'onbxu. bubnuoreka [IOK
JInzocomebl https://m.eds00.ru/863e796e
Mutoxonapuu. [Tnactuapl.
19 Opranon IEI) BIDKEHUS II[Q'ICTO‘IHLIC bubmorexa HOK
P AR ' https://m.eds00.ru/863e7540
BKJTFOUCHUS
Oco0eHHOCTH CTPOEHUS KIETOK bubmmorexa [TOK
20 https://m.edso0.ru/863e81h6
MPOKAPHOT 1 3y KapuOT https://m.edso00.ru/863e831e
21 OOMeH BelecTB U MpeBpallieHne bubnmnorexa [JOK
SHEPIUU B KIIETKE https://m.edsoo.ru/863e7f4a
DHepreTuvecKkii 0OMeH B KIIETKE.
22 ['mukoau3 u OKUCIUTENbHOE bubmorexa HOK
https://m.eds00.ru/863e81b6
dhochopmmpoBanue
23 THbI KIETOYHOTO MUTAHMSL. bu6mmoreka [JOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

dorocuHTE3 U XEMOCUHTE3

https://m.edso0o.ru/863e8436

24 [Tmactraeckuii 0OMeH: OMOCHUHTE3 1 bubmuorexa [JOK
0eJKoB https://m.eds00.ru/863e86f2
o5 Perynauus tpanckpuniuu u 1 bubnmoreka [JOK
TPAHCJISIIIUU B KJIETKE M OpraHU3Me https://m.eds00.ru/863e8878
bubnmoreka [JOK
26 Aenerne kreticn. Mutos 1 https://m.edsogru/863e89a4
97 Henenune knetku. Meio3. [lonoseie 1 bubnuorexa [JOK
KJIETKH https://m.eds00.ru/863e8c60
28 PesepBHbIe yach 7
OBIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
ara undpoBbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
PazButue 6uosoruu B
1 0JIapBUHOBCKUH niepuo1. Pabora 1 bubmorexa HOK
AOAap PHOA. https://m.edso0.ru/863ea20e
K. JIunnes
5 OposmoninonHas Teopus JK.b. 1 bu6mmorexa [IOK
Jlamapka https://m.eds00.ru/863e9570
3 [Ipeanocceliku BOSHUKHOBEHUS 1 bubnuoreka [IOK
yuenus Yapnbsa J[apBuHa https://m.edsoo.ru/863e9cle
4 DBOJIIOIIMOHHAS Teopus Yapib3a 1
JapBuHa
5 Bun: kputepuu u cTpykTypa 1 bubmorexa HOK
Al- KpHTep PYKIYP https://m.eds00.ru/863e99c6
6 [TonmynAuys Kak CTpyKTypHas 1 bubnnorexka [JOK
eJUHHIIa BUIA https://m.edsoo.ru/863e9da4
7 [Tomymnsmus kak equHUIA 1
9BOJTIOLIUN
bu6mmoreka [JOK
8 o 1
AKTOPET SBOIIOLHH https://m.eds00.ru/863e9ed0
9 EctectBenHnsblit 0TOOp - Ii1aBHAS 1 bubnuoreka [IOK
JIBIDKYIIAs CHIIa SBOJIFOLIHH https://m.edsoo.ru/863e9fde
Ananranuyu OpraHu3MoB K
g B P bubmuorexa [JOK
10 YCIJIOBUSAM OOMTAHUS KaK pe3ysibTaT 1

JIEHCTBUS €CTECTBEHHOTO 0TOOpa

https://m.edso0.ru/863e9cle
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MuxponsBosrorus. MHOroo6pasue

1 BUJIOB KaK Pe3yJbTaT dBOITIOIUN
Hamnpasnenus sBontonuu.
12 Coxpanenue MHOT00Opa3usi BUI0B
KaK OCHOBA YCTOMYMBOI'O Pa3BUTH
o6uocdepsr
13 JlokazarenbcTBa MaKpOIBOJIIOIIUU bubmuorexa [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea5a6
14 Pa3Butue npeacrasnenuii o bubnuorexa [JOK
MPOUCXOXKICHUY KU3HU Ha 3emMJie https://m.edsoo.ru/863eabbe
15 CoBpeMeHHbIE TIPEICTABIICHUS O bubnuorexa [JOK
MPOUCXOXKICHUU KU3HU https://m.edsoo.ru/863ea8bc
bubnnoreka [JOK
16 PasBiTHe U3 Ha Semi1e https://m.edsogru/863ea48e
17 ['mnoTressl MPOUCXOKACHUSA bubnuorexa [IOK
YeJoBeKa https://m.edso0.ru/863eac2c
18 ITonoxxenre yenoBeka B CUCTEME bu6mmoreka [IOK
’KUBOTHOT'O MUpa https://m.edsoo.ru/863ead44
19 DBOITIONINS YeTOBEKa
bubnmnorexa [JOK
20 Henopeteckie pachi https://m.edsogru/863eaea2
91 Opranusm u cpena. IKOJIOTHIECKUE
(bakTopbl
AOGuotnueckue GaKkTophl CPEIbL.
99 [Tpucnocobenus opranuzmMa K bubnuoreka [IOK
JEACTBUIO KOJIOTUYECKUX https://m.edsoo.ru/863eafec
(bakTopoB
23 buotnueckue hakTopsl cpebl: bub6nuorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

B3aMMOOTHOIICHUA HOHyJISILII/If/i
Pa3HBIX BUAOB B 9KOCUCTEME

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

24 CTpyKTypa 5KOCUCTEM 1 bubmiorexa LIOK
https://m.eds00.ru/863eb348
[Tuwmeskie ces3u. Kpyrosopot
25 BEIIECTB M [TOTOK YHEPTUH B 1
HKOCUCTEMAX
26 Y CTONYHMBOCTh M AUHAMHUKA 1 bubmuorexa [JOK
9KOCHUCTEM https://m.edso0.ru/863eb46a
97 BinsiHue yenoBeka Ha SKOCUCTEMBI. 1 bubnuorexa [JOK
Pa3nooOpasue skocucreM https://m.edso0.ru/863eb46a
28 Bbuocdepa - rmobanpHast 1 bubmmoreka [IOK
JKOCUCTEMA https://m.edsoo.ru/863eb5fa
29 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
ouocdepsr
30 buocdepa n yenosek 1
31 I'mobGanbHBIE aHTPONIOTEHHBIE 1 bubnuoreka [IOK
U3MeHeHus B Ouocdepe https://m.edso0o.ru/863ebb5e
39 IIyTu pemeHus IKOIOrHYECKUX 1 bubnuoreka [IOK
npobiem https://m.edso00.ru/863ebd16
33 Pe3epBHBIC yachl 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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