Brimnicka u3 comepkaTesbHOTO pasiena
OCHOBHOI 00pa30BaTeNIbHOM MPOrPaMMBbI
cpeaHero o0Iero oopa3oBaHus
BMAOY COII Ne 11

PABOYASI IPOTPAMMA
(ID 9228282)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

st ooydarommxcs 10 — 11 kimaccoB



MNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMMmbl MO OWOJOTUH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEp)KAaHUSA, pPE3yJlbTaTOB OOyueHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKECHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe TMOJOKEHUS O
cnernuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeYeHUN
CYILIECTBOBAHMs 4YeJIOBEUeCKOro oodiectBa. COrjacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruu [aéT MpeACTaBICHHWE O IMeIax, 00 oOmei
cTpaTernd OOy4YeHHs, BOCHHMTAHUA M Pa3BUTHS OOYYaIOIIMXCS CpElCTBaMHU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJEpKaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3felaM U TeMaM,
PEKOMEHIYEMYIO TIOCTIEA0BATEILHOCTh U3YUCHHUS yUeOHOT0o MaTepuaia ¢ yu4&éTom
MEXKMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIHHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yJaromuXcsl.

B mporpamme mo OuonoruM TakKe YYUTBHIBAIOTCS TpPEOOBAaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEJAMETHBIM pe3yibTaTaM
oOydeHnss B (OPMUPOBAHWM OCHOBHBIX BHAOB  Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0O0ydYalOmIUXCsl TIO0 OCBOCHHIO COJEP KaHUSA
OMOJIOrMYECcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
NPUHIIAIT TIPEEMCTBEHHOCTH B HW3YYCHHMHM Owonormw, Onaromaps udeMy B HeEl
IPOCMATPUBACTCS HAMpPaBICHHOCTh Ha pPa3BUTHE 3HAHUHM, CBSA3aHHBIX C
GbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHOW cpere.
[ToaTomMy Hapsay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHH KMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILECCOB B MporpamMme Mo OHOJOTHH yIEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAHBIX 337124, B
TOM dYHCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
IeJIeCO00pa3HOT0 TOBEACHUS B OKpPYXKAIOMIeW MPHPOAHON cpene, aHaM3a
BJIMSIHUSL XO3SMCTBEHHOW AESTENIbHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAaHUS K MPUKIAIHON HAIIPABIEHHOCTH
yueOHoro mpeamera «buosiorus» mpoauKTOBAaHO HEOOXOAMMOCTBHIO OOECIeUEHUSI



YCIOBUH ISl PEIlIeHUs] OJJHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OHOJIOTHYECKOro
oOpa3oBaHusi, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorust Ha ypoBHE cpemHero oOmiero o0Opa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHUE y OOYyYAIOUIMXCA TMPEACTAaBICHUN O
HAYyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Ipupoje, eé
OTIMYHUTEIBHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pPOBOr0 M Oe3omacHOro obpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOU MPHUPO/E
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE ISl PEeIICHHS] BOCTIUTATEIBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLMATH3AIUH
oOyuaromuxcs. M3yuenue 6uonorun odecreynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpaliyd OMOJOTMYECKUX 3HAHUH C
NPECTaBICHUSIMHA U3 APYTUX YYEOHBIX TPEIMETOB, B YaCTHOCTH, (U3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE TOJOKEHUS O TpeIHA3HAYCHUHM YYeOHOTO MpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEIENICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJIEpXKaHUs, TMPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

OT160p conepxanusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIUN KyJIbTypOCOOOPa3HOrO IOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jif
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPENCTSIONNE aJCKBATHOE ITOBEICHUE
YyeJoBeKa B OKpY’Karolled MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
LHEHHOCTHBIX  OPUEHTAIUSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alHUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COJEp)KaHUS yd4eOHOro Marepuana B Tporpamme IIo
OMOJIOTHMHM OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHMS 3HAHUM 00
OTJIMYUTEIBHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTos
Hay4dyHOTO To3HaHU», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak



onosornyeckas cucreMa», «CucreMa U MHOrooOpasve OpraHMYeCKOro MHPay,
«OBONIIOLMS KUBOU NPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJiIcHUE  OOy4YaloIUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi >KMBBIX CHCTEM pA3HOIO paHra MW MpUOOpETeHHuE yMEHMMH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctuxenue 1enu uydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOIIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMHUCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIy>KAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHUPA, O
METOJ]aX HAay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHM3al[iH, BBIAAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaluW3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, WAEH M TOAXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHU3alluy;

CTaHOBJIEHHME Yy oOOyvaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOW MPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYaIOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAYEHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIOIEHNS STHYECKUX
HOPM IPU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIE0BAaHU;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Jis TOBBILICHUS YPOBHSA
9KOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TOCJIEICTBUN CBOEH AESITENbHOCTH 10 OTHOILIECHUIO K OKPYKAIOIIEH cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oobuiero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTElbHBIM YUYEOHBIM NPEAMETOM, BXOASIIUM B
COCTaB IpeIMEeTHOM 0051acTH «ECTECTBEHHO-HAYUYHBIE TIPEAMETBDY.



Jlst m3ydenust Onosnoruy Ha 6a30BOM YPOBHE CpeTHET0 00Iero oOpa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (POpMUpPOBAaHMM COBPEMEHHOW HAay4dHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KiacCUpUKalus, MOJAEIUPOBaHUE, CTaTHUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MTPUPOIBI.

JlabopaTopHble H MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMs.

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onoaorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ure. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHU3alluu
YKUBOW NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKknii COCTaAaB H CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKM. XUMHUYECKHUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTBI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CtpoeHue (epmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduuHocts. KodepmenTtsl. Butamunsbl.
OT1nuynst epMEeHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJucaxapuibl (Kpaxmall, TJIUKOIeH,
HesuTo03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yII€BOA0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTHUU.

HykneunoBesie xkucnotrel: JHK u PHK. Hykneotuasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas teopus — nmpuMep B3auMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUYEHUs KIIETKH.

Knerka kak menoctHas kuBasg cuctema. OOIIMe TMNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[I0oBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, IIIMKOKAIUKC, UX
dbyukiuu. [InazmaTtnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: IIIC, anmapar I'onbmxu,
Iu30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA W miacTuia. Buasl muactua. HememOpanubie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KIIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupbl u cxembl: «Ilepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OenKay,
«Ctpoenue pepmentay, «Hyxnennosoie kuciotel. JJHK», «Ctpoenune mosnekynbl



AT®», «CtpoeHue 3yKapruOTHYECKOW KIEeTKn», «CTpoeHue >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKW,
«CTpoeHue siqipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE I MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PpPACTEHUI,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M ux
ONKCAHUEN.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISTINSA (SHEPTeTUUeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
Merabonmm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUU B TMOHUMAaHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIil. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocunrTeza. Peakuun
doTtocunTteza. DpdexkTuBHOCTh PoTOoCcHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCUHTE3 U CIOCOObBI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTnuecknii oOMeH B KJeTke. PacieryieHne BemiecTB, BBIICICHUE U
aKKyMYJIMpPOBAaHHE DHEPrud B KJIETKE. OJTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddekTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wuHpopmauus u JHK.
Peanuzanusi reHernueckoil wHGoOpMalMM B KIETKE. |'@HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKUCIOT. Pombs pubocom B
OouocuHTe3e Oenka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKMU3HEHHOIO LHKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyautens CII/a.



OOpatHast ~ TpaHCKpWMIMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii ooOMen», «Xjopormtacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOoJeb cTpykTyphl JITHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHnblii MK, WM >KU3HEHHBIM LMKI KieTku. MHtepdaza u MuUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlunionaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIIOrMYECKUI CMBICT MUTO3A.

[Tporpammupyemast ruGessb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHUPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameToreHes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JYKHUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIuio0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiusi, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (HDaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJNU Pa3BUTHSL.

JdemoncTpanuu:

Tabmupt u cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukny, «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsamoe n HenpsMoe pa3BUTHEY, «l aMETOTEHE3 Y MIIEKOIUTAIOIIUX U
4yeJoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo3011bl
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-allUuInKauus «J/leJeHue KIeTKu», MOJIEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOeHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pa3Butus reHeTUku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
YU4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKH (THOpUI0IOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, UCIIOJIb3YEMAsl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIJICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHhe. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwio JOMHHMpOBaHMs. 3aKOH pacUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOJIHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyromuee ckpenmpaue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEOBAHMIO T'€HOB. HapyllieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOpUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eHetnka nmona. XpoOMOCOMHOE ONpPEAECICHUE MOJa. AYyTOCOMBI U TOJIOBBIE
xpoMocoMbl. ['omMorametrHeie W rereporaMeTHble oOpraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl ”3BMEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUHMBOCTH.  XapaKTEPUCTUKA
MOIM(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psif M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBocTBa MOAUPUKAIUOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukamnus MmyTanuii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTalluid. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECKUM, OMOXUMHYIECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECIEHNE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
0O0JIE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOT0 00pa3a >KU3HH, AUATHOCTUKH, MPOPUIAKTUKHN U JICUCHUS] TeHETHUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TEHETHKHU B MPEAOTBPALICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHUN YEIOBEKa.

JdemoHncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME UM €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeThueckue KapThl PACTECHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4enoBeKa U KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoauduKkanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTH.

O6opynoBanue: MoAeNU-aNIIUKAIMK  «MOHOTHOPUHOE CKpELIMBaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompenapaT «Jlpo3zoduna» (HOpMma, MyTauuu
(dhopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble M NpaKkTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYpPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHUS JOMANIHUX XKUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HHOpuauHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmszauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUAOB. JIOCTMKEHUA CENEKUMU PpPACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KynbTypbsl. MUKPOKIOHAIIBHOE PAa3MHOKEHHE PACTEHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembl. MO —  reHeTudecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: Kapta «lleHTpbl MPOMCXOXKACHUS W MHOTro00pasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanosay,
«Ilomumnonaus», «OObEeKTHl OuoTexHonorum», «KieTounele KyJabTypel U
KJIOHUpOBaHue», «k KoHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTopHble M IpaKkTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHSI CEJEKIMH PAcTEeHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulKM BO3HMKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusHUE SBOJIIOIMOHHON TEOPUM HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOONMU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHHS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auyus SMOPHUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIApHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAeiIEHHAasT W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bomouu (CTI) u e€ OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tonynsauus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((akTopbl) SBOMIONUHM BHAOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc M KOMOWHATUBHAS W3MEHYUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M3osiust 1 Murpanus.

EcrectBenHnbiii oTOOp — HampaBisoomui  (akTop SBOMOIUUA. DOpPMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjibTaT 3BOMoUHU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHusl: reorpaduueckoe, IKOJI0rH4ecKoe.

MakpoaBosnonusi. PopMbl  HBONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeClenMaIu3UpPOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crenuain3anvsa. ATanTUBHAS palAALUs.

JdemoHcTpanuu:



[Toprpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnups! u cxembl: «Pa3BuTre OpraHMYECKOro MUpa Ha 3emiey, «3apoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pacTCHHUI,
«MHorooOpa3ue  mopos  KuUBOTHbIX»,  «[lomymsuum»,  «MyTanonHas
U3MEHYUBOCTB», «Apomopdo3sly, «Mnumoananramum», «OOmas IereHepanus»,
«/IBmKkymme cunbl dBosonum», «Kapra-cxema wapuipyrta nytemecTBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrnocoOJIEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koiuiekuus «[Ipumepbl 3aluTHBIX MPHUCTIOCOOICHUM Y
KUBOTHBIX», MOJeNb «OCHOBHBbIE HAIPABICHUS 3BOJIIOIUNY, 00BEMHAS MOEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
UCKOINAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XpOMOCOM», BiaxHble npemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JATYUIKW», MUKponpenapat «Jlpo3zoduna» (Hopma, MyTaiuu (OpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHble U NpakTHYecKHe PadoThI:

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

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emuJie.

JlonaydHble TpEACTABICHHMS O 3apOKACHUM >KW3HHA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ouonoruueckoi ssosouuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYpP W BO3HHKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKM M HMX 3BOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa U €€ mNEpUOABl: KEMOPHICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

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

KaliHo3oiickas 9pa W €€ mnepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTE€HOBBIN.



XapakTepucTUKa KJIMMara M TeoJOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOLIMM PACTUTEIBLHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHUd HU
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaKk OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
INPOUCXOXKJIEHUH 4YeJIoBeKa. MeToapl HM3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3IMyYKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneacrtBenHnas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmiecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPyJa, MBIILICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxoiku uCKOIaeMblX OCTaTKOB, BpeMs CYIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOHWIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EJIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHE COJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHasg  KIETKay,
«IIpokapuoTnueckas kierka», «COBpeMEHHass CHUCTEMa OPraHUYECKOI0 MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepssie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKre pachD».

O6opynoBanne:  mymsiku  «lIpoucxoxknenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd NEepBOOBITHOTO YeNOBEKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYEcKass Talnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUJIEKIUSX).



OKCKypcHsl «IBOJIOLKS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTuU. MeToIbl SKOJOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOpPTaHU3MEHHAs.

Oxonoruueckue (axktopel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnotuyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHLIUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACUCTBUNA [UIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyysauuv. (OCHOBHBIE TMOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJISALUU U €€ PeryIisiiusl.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuny, «Cpeapl oOUTaHUS
opraHusmoBy», «®Potonepuoausm», «llomynsaunm», «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTU MOMYJISIUK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTCHUM U3
Pa3HBIX MECT OOMTAHUS.

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

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1mecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [IWIleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENM SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl: MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCHCTEMa XBOIHOTO
VI LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OHochepbl Kak
rJ100aJbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE Kbl AIIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHME PUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMOJIOTHMU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

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

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeno3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
aQHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUsl BO3JlyXa M TPYHTOBBIX BOJ», «[louBa — BakHeMIIash cOCTaBIISIONIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBbiil s3pdext», «DakTopbl
paIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKnn «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMM PACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKHM TpyIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®denepaunu, u300pa)keHUsT OXpaHIEMBIX BHIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuMBalOTCA TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TMPOTPaMM  CpPEIHEro OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUSA mpeameTra «bHosmorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHME O0YYaIONUMUCS POCCUUCKON
rpakIaHCKON HUJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/ACNICHHUI0, Hajlu4yhe MOTUBAlMM K  OOY4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHMS MpeameTa «bUoIorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIIOCOOCTBYIOT MpOIIECCAM CaMOMNO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW [MO3UIUMU JIUMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IMPABOIOPSAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOUIEHUS K KYJbTYPHOMY HAcleIui0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepanuu, MpUpoOE U
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI pYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaM3allui OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAHWE CBOUX KOHCTHUTYIIMOHHBIX MPaB MU OOS3aHHOCTEU, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTAMHU U
COLIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEILCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpau, CBOXO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHUM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OWOJOTWMU, MOHUMAHUS 3HAYE€HHs OMOJOTMM B IO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3/ICMCTBUS )KUBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLUOHAIBHOIO 0J1ar0MOTyYHS:

NMOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJAEHUS B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/CH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOiIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymieil mnpodeccun U pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O M C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM IS
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIIOICHUE  TMPaBWUJI  MOBEICHUST B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPHUITHE JCUCTBUM, NPUHOCIIIMX BpEI  OKPYXKaroUeu
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN IESITEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEeIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodseM
COXpaHEHUs IIPUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb PECypCHble  IPOOJIEMBI  Pa3BUTUSA
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHust  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJyYEHUM OMOJOTMYECKMX 3HAHUW B LEAX
HOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (HYHKIIMOHAIBHOM T'PAaMOTHOCTH OOydaromuxcs, GopMupyeMoin
IpU U3Y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTH METOAOB ITO3HAHUS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a H
OOBSACHEHUS SBJICHUI OKPYXKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4HbIX (AKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS IS
pelieHns IpodJieM B PeaIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE ILEHHOCTH HAyYHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHMs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIONINXCS
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbBI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIIEIOBaHUE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U JPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsiTUBHBIE), oOecreunBarome (dbopmupoBaHue (yHKIMOHATBHOM
IPaMOTHOCTH ¥  COLUMAJIbHOM KOMIIETEHUMU OOYy4YalolMuXcs, CIOCOOHOCTD
oOy4aromuxcs UCIIOJIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpCaldbHbIE Yy4YeOHBIC JCHCTBUS B
ITO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbLHBIMU yueOHbIMH NMO3HABATEJILHBIMHU
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpoBaTh  MpolsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC NMPU3HAKHU, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpPENCIIATh LENIH ACATEbHOCTH, 3a/laBasi NapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMHU IIEJISIMU;

WCITOJIH30BATh OMOJIOTUYECKHUE TTOHATUS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUsA (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 10
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B paccMaTPUBAEMBIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOILIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUYMA  pPa3HOTO  poOjJa, BBIIBJICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YUETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN AESTENbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCJIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PELIEHUs MTPAKTUYECKUX 33]1ay, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIONIb30BaTh pa3jMyYHble BUIBl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUI0 M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3aHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOIAMU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HAaXOAUTh apryMEeHThl AJii J0Ka3aTeabCTBa
CBOMX YTBEPXACHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
AKU3ZHENIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, TPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMaIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApsAX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHaIM3upoBaTh



uH()OPMAIIHIO PA3TUYHBIX BUIOB U (hOPM TIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJISI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiornyecko uHQoOpMaIrMen: TPUMEHATh XUMHUYECKHe, (QU3HYEeCKue U
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWSA W 3aUTHl  WH)OpMaIuH,
nH(pOpMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITMHN BO BCeX chepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCUM IO CYHIECTBY OOCYX)IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeliaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMHI JIPYTUX YYaCTHUKOB
JMajiora Wik JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MTOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboThI MpH PEIICHUU OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aMMOIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JCATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmnpenenatb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/iaratb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJafeHre YHUBEPCAIbHBIMY PeryJasSTUBHbIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHUS TpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YU€OHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJNEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHMIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaLIMSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pa3HBIX O0JIaCTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JJI1 OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBbI W apryMEHThl JPYrMX IpPU AaHAJINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTrHble pe3ynabTaThl OocBoeHUs nporpamMMmel COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusny
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHUIO 3HAHUM, BUIBI JEATENBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAaHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHBIX Y4E€OHBIX CUTyalUsX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosiornei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHbI M0 TOJaM 00yUYEeHHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsI yuyeOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE POCCUUCKHX U
3apyOeXKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIMOHAIHHOU
IPAMOTHOCTH 4Y€JIOBEKA JIUISl PEILICHUs KU3HECHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (0OMEH BELIECTB M IMpPEeBpaIICHHE
DHEPrUMr), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OPraHU3aLMs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHNE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3j1araTb OWOJIOTMYECKHE TEOopuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJIsIpHON Owuosorun), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBuiosa) u yuenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pacTennii H. V. BaBuioBa), onpeaensaTs TpaHUIIbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, MPOLIECCOB U SIBJIEHUM, OpraHU3alys U NPOBEICHUE
OMOJIOTMYECKOTO  HDKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOJYYECHHbIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHl M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MTOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK MPOKApHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBHUIYAIBHOTO PpAa3BUTHA  OpraHM3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUSA NPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKPY’KAIOIIMX JIFOEH, COOJII0IEeHNsI HOPM I'PaMOTHOTO TOBEICHHUS B OKPYKaroIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pEeIIaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPELIMBAHHUE, CLEIUVIEHHOE HACJEeI0BaHUE, COCTABIIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs IS MIpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOThI, COOIIOATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMALMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HMCCIEIOBaHUNH B OMOJIOTHH,
MEAMUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALMIO U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN arnmapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE POCCUUCKHX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIMOHATHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMsI )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBATh COJAEpKAHME OMOJIOrMUECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, T€HO(OHA, IBOIIOLUS, ABWKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMA,  MPOJYLUEHTHl, KOHCYMEHTBHI, PEIyLIEHThl, IIeMH IUTaHHS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHUE Wu3JaraTb OWOJIOTHYECKHE TeopuH (dBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIONHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OIPEIENIATh TPAHUIIBI UX IPAMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMHMCAaHUE JKUBBIX CHUCTEM, IMPOIIECCOB W SBJICHHIA, OpPTaHU3AlMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXKIy HCCIICAYEeMBbIMU BEIUYMHAMH, OOBSICHEHUE IOy4EeHHBIX
pe3yJIbTaTOB, MCIIOJB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMCHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, TMOMYJSAIHUNA, MPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOEHO30B W  JKOCHUCTEM, OCOOCHHOCTHM TMPOILECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JIEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEepeHoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPONOTECHHBIX HM3MCHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
IIPOIIECCOB W SIBJICHHA, /ISl TPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBS
OKPY’KaIOIIHX JFO/ICH, COOIIO/ICHHSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY>KAIOIICH
NPUPOAHON cpelle, MOHMMAaHWE HEOOXOIUMOCTH WCIHOJIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAlMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJOTHMYECKHEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1IN MUTAHUS);

yYMEHUE BBHINONHATH Ja0OpaTOpPHBIE W MPAKTHYECKHE pPadOThI, COOIIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OHMOJIOTHYECKOTO  COJCP)KAHMS, BKJIIOYAIOIIYIO T[ICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYYHO-IOMYIISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOAJIbHBIE  JKOJOTHMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHUYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HanMeHoBaHHe pPa3aesioB H TeM nu(ppoBLIe
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchbl
Bbu6nmuoreka [JOK
! buonorus kax nayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIle cucTeMBI M NX OpraHu3aIfs 1 bubmorexa LHOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIIETKU 8 1 bubmmnorexa IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATENBHOCTS KIICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXEeHME M HHAMBUYaIbHOE Pa3BUTHE 5 1 bubanorexa HOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M N3MEHYNBOCThH g 15 Bbu6nmuoreka [JOK
OpPraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC Bpemit https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne ni/m Kontpoabnbie  IIpakTnueckue
NMpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Bbu6nuoreka [JOK
! IBOIMOIHORHAs OHONOrHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEeHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OprasusMEl ¥ OKpysKarolas cpeaa 5 1 bubmorexa HOK
p pyraomas cpea https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
4 Co00111eCTBa U DKOJIOTTUYECKUE CUCTEMBI 9 hitps://m.cdsoo.rw/7f41 cc74
Bbu6nuoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
bubmunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «cnonb3oBaHue pa3IuYHBIX 1 0.5 bubmorexa [IOK
P ' https://m.edso0o.ru/863e6122
METOJIOB MPU U3YUYEHUU
OHOJOTHYECKIX 0OBEKTOB
3 buonornueckue cucrempl, IPOLECCHI 1 bu6nuoreka [IOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuUMHYECKUM cOCTaB KJIeTKH. Boya u 1 bubnuoteka [JOK
MHUHEPAIBHBIE COIN https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTBI — OHMOJOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bu6nuoreka [IOK
KaTaJIUTUYECKON aKTHBHOCTH ’ https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WM KaTaa3bl)»
but6mmoreka [IOK
7 v I 1
[JICBOJIBL. IHITHABE https://m.eds00.ru/863¢6870




but6mmoreka [IOK

8 Hyxnensosie kucotst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonsl u3y4eHus bu6nuorexa [IOK
kieTku. Knerouynas reopus https://m.edsoo.ru/863e6e88
10 Krerka kak memocTHas KuBas
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubmunoreka LIOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.1u/863e6ff0
OakTepuil 1o MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MHUKpOTIpETapaTax u ux
OTIFICAHUE»
but6mmoreka [IOK
12 OOMEH BELIECTB WK META00IN3M hitps://m.edsoo.rw/863¢766¢
but6mmoreka [IOK
13 Porocumres. XemocuHTes https://m.eds00.ru/863¢7¢98
N but6mmoreka [IOK
14 Onepretieckuii 0Omen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN 1TUKI KIETKH. Jlenenue
KJeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HabmoneHue Muto3a B 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax
16 buocunTe3 Oenka. Peakus bubnuoteka [JOK
MaTpUYHOIO0 CUHTE3a https://m.edso00.ru/863e¢796¢
bubnuotexa [JOK
17 Tpaucnsius — OuocunTe3 Oenka hitps://m.c dsogm 18636 796e
18 Hexnerounsie popmbl )xu3HU — bubmuoteka [JOK




BUPYCHI

https://m.eds00.ru/863¢7540

bubmunoreka LIOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«M3yueHne CTpOeHUS MOJTOBBIX https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WHauBuayanbHOe pa3BUTHE Bu6muotexa [JOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bu6nuoreka [IOK
HACJICACTBEHHOCTHU U U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACTIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa [OK
https://m.eds00.ru/863¢8878
CKpEIINBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBHI::Hilqoro HaiJ'II:,I[OBaHI/ISI buGnnorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae10BaHUE
npu3HakoB. JlabopaTtopHas paboTa
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.eds00.1u/863e8¢60
CKpelIMBaHus y Ap0o30( bl Ha
TOTOBBIX MUKPOMIpETapaTax
27 I'eneruka nmona. HacnenoBanue bubmoreka [IOK




IMPU3HAKOB, CHCIIVICHHEBIX C ITI0JIOM

https://m.edso00.ru/863e¢8c60

N3menuyuBocts. HeHacnencTBeHnas
W3MEHYHBOCTh. JIJabopaTopHas

)3 pabora Ne 6. U3yuenue 1 0.5 bubnmoreka [JOK
MOAU(UKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863¢8efe
MOCTPOCHUE BapHALIMOHHOTO Psia U
BapUALMOHHON KPUBO»

HacnencrBennast "3BMEHYMBOCTb.

79 JlaboparopHnas padota Ne 7. 1 0.5 bubnmoreka [JOK
«AnHanu3 MmyTarui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bubmunoreka LIOK

30 Peneruia wenoseka ! https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O60011eHIE TIO

31 TeMme «HacnencTBeHHOCTE U 1
U3MEHYUBOCTb OPTraHU3MOBY

Bbubmunoreka LIOK

32 (Cenexuua kak Hayka u npouece ! https://m.edsoo.ru/863e92 14

13 MeToap! 1 TOCTHIKEHHS CEJIEKITNH 1 bubmunoreka LIOK
pacTeHui 1 )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnonorus kak orpacipb 1 bu6nuoreka [IOK
NPOU3BOACTBA https://m.eds00.1ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 14 4

I[TPOIT'PAMME




11 KJIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 OBOJIIOLMS U METOJIBI €€ N3YUECHHUS 1 buommorexa LIOK
H g yi https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHS NpeCTaBICHUN | Bu6muotexa [JOK
00 3BOJIIOINH https://m.eds00.1u/863e9570
bubmunoreka LIOK
M 1
3 HKPOIBOTORIA https://m.edsoo.ru/863e9cle
[Momynsaus Kak 3eMeHTapHast
eIMHUIIA BUJA U HBOJIOIHH.
4 H):;60 ];TO HHaSI abota Jﬁo 1 1 0.5 bubmmorexa LIOK
pATOpHaR p B ' https://m.eds00.ru/863e¢99c6
«CpaBHeHHE BUIOB I10
MOP(}OIOrHUecKOMY KPUTEPHIOH
5 JIBMOKyIIHe CUiIbl (37IEMEHTapHBIE | bubnmoreka [JOK
(baxTOpBbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
E i 0TO 1
6 CTCCTBEHHBI OTOOP 11 €r0 (pOpMEI https://m.edsoo.ru/863e¢9ed0
Pe3ynbTaTe! 3B0OMIOLMY:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
. BU000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U eé
OTHOCHUTEJILHOTO XapaKkTepa»
Hanpasnenus u nytu bu6nuorexa [IOK
8 1
MaKpO3BOIIOLHH https://m.edsoo.ru/863e9cle




9 HeobOpatumocTs 3BOIIONNH
10 WcTopust xxu3HU Ha 3eMIIe U METOIBI
e€ U3yyeHust
1 I'nnoressl NPOUCXOKIACHUS KUZHU bu6nuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTune xu3Hu Ha 3eMJie 1o Apam U bubnuotexa [JOK
IepuoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUU
PacTUTETBHOTO U KUBOTHOTO MUPA.
13 [IpakTuueckast padbora Ne 1 0.5 bubmmoreka [JOK
«M3y4yeHne UCKOMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPTaHUYECKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOIIOTEHE?) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxyuiie cuibl ((aKTopbl) Bu6muotexa [IOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLNU
4eloBeKa
18 YenoBeueckue packl U IPUPOIHbIE bubmmoreka [JOK
ajarTaly YeJoBeKa https://m.edsoo.ru/863caca2
PesepBHeIit ypok. O6001ICHNE TTO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMiie»
20 DKOJI0rus Kak HayKa
21 Cpensl 00uTaHUS U DKOJIOTHICCKHE but6mmoreka [IOK




(hakTophI

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

AOGuotnueckue haKTophL.
Jlabopartopnast pa6ota Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH

. but6mmoreka [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buorureckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyisiiuu. [Ipaktuueckas pabora
24 Ne 2 «IToacu€T mioTHOCTH 0.5
TOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MOB — bu6nuoreka [IOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENIN IKOCHUCTEMBI.
27 DKOJIOTHYECKUE TUPaAMUJIbIL. bubmmorexa [OK
. https://m.edsoo.ru/863¢b5fa
CsoiicTBa 3xocucreM. Cykueccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobanpHas bu6muorexa [IOK
AKOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK

ounocdepsl

https://m.edso0.ru/863ebd16




32 UYenoseuecTBo B Omochepe 3eminu 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001IEHHE TEMBI
34 «Co00111ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 14 ’5

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001mero 00pa3oBaHus

ChopMUpOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CHUCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ononorny; (QyHKIMOHAIFHONW TPAMOTHOCTH YEJIOBEKa JUIS PEIICHHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaThb COJIepKaHUE OHOJOTHYECKUX TEPMUHOB U
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3m (0OMEH BEIIEeCTB H
MpEeBpaIleHNe JHEPrHH), TOMEOCTa3 (CaMOpEryJsIus), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEMpOTyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHE TEOPHH (KJIETOYHAsi, XPOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
yueHHus: (0 IIEHTpax MHOTrooOpas3usi M TNPOUCXOXKICHHUS KYIbTYPHBIX
pactenuii H.J1. BaBuinosa), onpenenars rpaHUilbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofeHre M ONKMCAHUE JKUBBIX CHCTEM, IPOILIECCOB U SIBJICHMIA;
OpraHM3alusi W MpoBeJeHHE OHOJOTHYECKOr0  SKCIEPUMEHTA,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpUil W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VYMeHue BBIACIATh CYIICCTBEHHBIC TMPH3HAKH BHPYCOB, KIETOK
MPOKApUOT H© JYKApUOT, OJHOKIETOYHBIX K MHOT'OKJIETOYHBIX
OpraHM3MOB; OCOOCGHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
OpEBpaIICHHUs] SHEPTUU B KIETKe, (POTOCHHTE3a, IUIACTHYECKOTO W
JHEPreTUYeCKOro  OOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIbHOTO Pa3BUTHA

opranusMa (OHTOTEHE3)




YMenune MMPUMCHATH IMMOJIYYCHHBIC 3HaHHuA JIIsL 00BACHEHNS

OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJISI MPUHSATHUS MPAKTUICCKUX
pelieHui B MOBCEIHEBHOM JKM3HU B IIEJISIX 00ecredeHus: 0€301acHOCTH
CBOETO 3/IOPOBBS U 3JI0POBBS OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOMN

OKpYyKaroleun cpene;

ITIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTHH Il PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJjadyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISATH
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpEaACKa3aHuA

HACJIEA0BAaHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NpPAaKTUYECKHE padoTHl,

coOmrolaTh TpaBWja TpH padoTe ¢ ydeOHBIM M JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W MHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTrMYECKOT0 COJepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHNKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKHE AacCleKThl COBPEMEHHBIX WCCIEAOBAaHUI B OHOIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYIO MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSITHHHBIN arrapar OMOJIOrUHU

11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi

CdopmupoBaHHOCT 3HAHUW O MECT€ U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPa W HAyYHOTO MHPOBO33PEHHS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiorny; (PyHKIHMOHAIBHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BUJI, TOIYJSIUSA, TeHO(OH, SBOJIONMS, IBWKYIIUE CHIIBI




(paxropsr) IBOJIIOLINH, IpUCIIOCOOTICHHOCTD OpraHHU3MOB,
BU1000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHTHl,  KOHCYMEHTBI,  PEOYyHEeHThl,  [ENH  HHUTaHH,

AKOJIOTHYECKasl MUpaMuia, OuoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOPUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3aponsimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u myrei sBommonuu A.H. CeBepriosa, yueHus o
omochepe B.M. Bepnamckoro), ompenensTh  TPaHUIBl  HX

IMIPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TO3HAaHUS B OHOJIOTHH
(HabnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHMIA,
OpraHm3aiusi W TMpOBEIEHUE OHOJOTHYECKOTO  JKCICPUMEHTA,
BBIABMIKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
HCCIIeAyeMbIMUA BEJTUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3y/IhbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMenune BBIACTATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOCHHOCTH HPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpPTraHU3MOB, JCHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
HEepPEeHOCa BEIIECTB U MIOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOTCHHBIX
U3MCHECHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMmenune MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJsAX o0ecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAOIIEH NPUPOAHOU  CpEAE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBI IepeHOoca BEIIECTB U SHEPTUU B IKOcHCcTeMax (L€ MUTaHNs)

YMeHHe BBIIONHATH JIA0OpPAaTOpHBIE H  TPAaKTUYECKHE PadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IEpKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYUYHBIE 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIIpHBIC MaTepUaIb);

? paccMaTpuBaTh ro0anbHBIC 9KOJIOTUYECKUE POoOIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 0000111ast GHOIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKHX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OHOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o »uBoW mpupozae. Pons Ouomormu B popmMupoBaHUU

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeToapl MO3HaHUS KUBOW MpUpPOAbl (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCUpUKaMs, MOJCIUPOBAaHUE, CTaTHCTUYecKas o0paboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U MX opraHu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHucTeM M UX pazHooOpasue

2.2

YpoBHM OpraHuzalu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XWUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHUE DIJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemiecTBa. DOyHKIMU BOABl |

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;mep)KaHHe OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble W 3aMEHUMBIE AMHUHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
¢byHKIMN OEIKOB.

®depMeHTHl — Ouojoruyeckue KatamuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
neHTp, cyocrparHas crnenuduanocts. Kodepmentsl. Burammnbl. OTianyus

(epMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYrneBonbl: MOHOCaxapuasl (TJIIOKO3a, pr003a M JIe30KCHPUO03a), ITHUCaxapuabl
(caxapo3a, JlakTo3a) W TMoOJUcaxapuibl (Kpaxmani, TJIWKOTEH, IeJIII0JI03a).
Bbuonornyeckue GyHKINN YTIIIEBOJIOB.

Jlumuael:  TpurMuepuasl, — crepounsl,  ¢dochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gyukmuu JsmnuaoB. CpaBHEHHE

YTJI€BOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEMHOBBIX




kucnor. Crtpoenne u Qynkuuu JJHK. Crpoenune um ¢ynxkuuu PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHast >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renerwueckwii ammapar, cucTema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHyecKas U mpokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
MpOKapUOTHUECKOM  KieTku. Kmerounas crenka Oakrepuii. CrtpoeHue
AyKapUOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
oprasousipl. OHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHAOIIIa3MaTHYEeCcKasi CETh
(OIIC), ammapar ['ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxoxkieHne MUTOXOHAPHM W IUIacTUi. Buibl
wiactua. HememOpaHHble OpraHouJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIN LIEHTP,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1meHTp kKieTku. CTtpoeHue sapa: suepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

H(PISHGI[CSITCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00aU3M. ACCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbii. Ponb

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocunTtes. CBeToBas U TeMHOBasi ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHHS €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTU4eckuii oOMEH B KJETKe. PaciieruieHue BEIECTB, BBIJICICHUE H
AKKyMYyJUpPOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmanuus u JJHK. Peanuszamnms

TeHEeTHYeCKOM WH(popMalnuu B KIeTKe. ['eHeTHYecKuii KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancnsauus — O6uocunrte3 Genka.

Konuposanue amuHokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BuUpYChl. Mcropusi oTkpeitus BupycoB ([I.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W 4YEJIOBEKAa, BBHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsI BUPYCHBIX 3a001eBaHUi

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WM KU3HEHHBIA IWKNI kieTku. MHTepdaza u murTos.
[Tpomeccel, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpUIHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JIuniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXEHUS W HUHIUBUIYAILHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmuto3. Craguum muto3a. IIporeccel, mpoucxopsume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

52

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecrosoro
pa3sMHOXCEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- ¥ MHOTOKJIETOYHBIX,
CrIopooOpazoBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €Io 3HAaUCHUC OJId CCICKIUN

53

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTIOIOTrO.
Meiio3. Craguu Meiio3a. Ilpouecchl, TpouCXOonsIIMe Ha CTaaAUsIX Meio3a.
[ToBenenue xpomocom B Mmero3e. Kpoccunrosep. buonoruueckuid CMbICI M

3HaYeHNE MEN03a

5.4

['ameToreHnes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y JKUBOTHBIX. [looBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6paBOBaHI/I€ " pa3BUTHUC MOJOBBIX KIJICTOK —
raMmer (CrepMaro30u, SUIEKIIeTKa) — criepMaTorere3 u oorere3. OCOOEHHOCTH

CTPOCHUSA SIMUEKIETOK U criepMaTto30ua0B. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(ambpurorenes). DTanbl SMOPHUOHAIILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuoHansHOe pazButhe. THIBI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsMOE, HempsiMoe (IMYuHOuYHOE). BrusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

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

CTaluu pa3BUTUSA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vicropus pasButus reHeTuku. Bxuag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TuOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue NMOoHTHs. [ eHeThuueckas CUMBOJIMKA, HCIOIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. Mennenem.
MoHorHOpUIHOE CKpeUuIMBaHUE. 3aKOH eAUHO00pa3us THOPHIOB TIEPBOTO
nokosjeHusi. IlpaBuiio JOMUHHUpOBaHHUS. 3aKOH pACHICIUICHHS TPU3HAKOB.
I'unore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBHI JUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIUMBAHUS A

ompe/eIeHUsI TEHOTHUITa 0co0n

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeJOBaHUIO TeHOB. HapymieHue CIEruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEIETICHUE Ioja. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHBIe M TeTeporaMeTHhIe OpraHu3Mbl. HacimemoBanue

MMPHU3HAKOB, CHUCIUVICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACICICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualMOHHBIM psag W BapUalMOHHAS
kpuBad. Hopma peaknum npusHaka. KoJM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencTBennasi, wiM TEeHOTHUIMYECKas, W3MEHYUMBOCTb. KomOuHaTHBHAS
M3MEHYMBOCTh. Meiio3 ¥ TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kilaccupukamus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, FT€HOMHBbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.1.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eJI0BEKa: reHealloOTHYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpezeeHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomonipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUS 4YelIOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPacIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaTuyeckue W TEeHEpPAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




o0pa3a >KW3HHU, JHWArHOCTUKH, MPOQWIAKTUKH M JICUEHUS TEHETHYECKHX
Oone3nell. MenuKoO-reHeTH4ecKoe KOHCYJIbTUPOBAaHHE. 3HAUCHHE MeIUIIMHCKON

IFCHCTUKHU B IPECAOTBPAIICHUHN U JICUCHUH I'CHECTHYCCKUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIeHHE CEJIeKUUU U JIOMECTHKAIUS.
Yuyenue H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS H MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIMU. MaccoBbIf W WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHHH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymctas nuHMS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rubpuamzanus W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIEKLIUU DPACTEHUM, >XKUBOTHBIX H

MHUKPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. Tallbl
co3manusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Kinerounele  KyJabTypbl. MHKpPOKJIOHaJIbHOE  Pa3MHOKEHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMUYECKHE W dThuyeckue mnpodnembl. MO — reHernuecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

DBOIIOIMOHHAS OMOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  ABONIOUMHU.  [laJICOHTOJIOTHYECKHE:  TOCIE0BaTEIbHOCTh
IIOABJICHHUSA BHUAOB B HAJICOHTOJIOTHYUECKOHU JICTOIMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W pazauune GayH U QIOp MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INYKsl SMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAIOTUYHEIC,
PYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKUX IyTeH y Bcex

OpraHu3MoOB




1.2

OpomounonHass teopus Y.  [apBuna. [IpenmnochbuikM  BO3HUKHOBEHHS
napBUHM3MA. JIBMDKYIIME CHIIBI ABONIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHas U3MEHYHBOCTb,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust dBomouuud (CTD) W OCHOBHBIE €€ TIOJOKEHUSI.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNUN

1.4

JIBrokymue cuiabl ((pakTOphl) IBOJIOIUMK BUIOB B MpUpone. MyTalMOHHBII
MpoLecC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsiiMOHHBIE BOJHBI U JApeid
reHoB. M3onsmus u mMurpanus. EctecTBeHHBIN 0TOOp — Hampamisironuili paxTop
3BOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK  pe3ynbTarT dBoionuu. [Ipumepsl
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopd 036l M WIAH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Buna. OcHOBHBIE (JOPMBI BUI000pa30BaHMUS:

reorpauueckoe, 3K0JIOrHUECKOe

L.5

MakposBomroniust.  Popmbl  3BOMIOLMU:  (UIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOIOLNUN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHblE IPEACTABICHUS O 3apOKICHHUM >KU3HHU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: a0uoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 3KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOHUH.
Hauanpabie sTaner Omonormdeckoit spomtonuu. ['mnoresa PHK-mupa. Ilepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam u nepuojam. Karapxeill. Apxelckas U
nporepo3oiickas 9pel. llameosolickas 3pa W €€ TEpHOabl: KEMOPUNUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUH, KaMEHHOYTOJbHBIA, MEPMCKHUMU.
Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl: NaJICOre€HOBBIM,  HEOTECHOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMara W TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIBLHOTO U )KUBOTHOTO MUPa. ApoMOp(O3bI ¥
pacTeHuMid W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB
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Cucrema OpraHnu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPraHNu3MOB
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DBOJIIOLIMS YeJIOBEKa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeacTraBieHUd O

MPOUCXOKIACHUN YCIIOBCKA. MeTOI[I:I HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pas3nyusl 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YeTIOBEKA.
JBmwxyue cuibl ((pakTopsl) anTpornorenesa. HaciencTBeHHass H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KWU3HU, W3TOTOBJICHHE OPYIUN

TpyZa, MBILJIEHUE, PEYb

2.5

OCHOBHBIE CTaAu W BCTBU 3SBOJIIOIIMU YCJIIOBCKA: ABCTPAJIONUTCKH, Yemosek
yMmenbid, YenoBek mnpamoxondmuii, YenoBek HeaHaepTanbCcKui, YemoBek
pa3yMHblidi. Haxoaku HMCKOMAaeMBIX OCTAaHKOB, BpeMs CYIIIECTBOBaHHSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OONBINKE pachl: €BpONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJION(HAs (9KBaTOpHANIbHAS), MOHTI'OJIOUIHAS (asmarcko-
amepukaHckas). UepTbl MpUCocoOIEHHOCTH MPEACTaBUTENEH YeTIOBEUECKUX pac

K YCJIOBHSIM cylecTBoBaHus. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aayd M pa3feibl SKOJIOTMUA. MeTOIbl 3KOJIOTHUYECKUX
UCCIIEI0OBAaHMH. DKoJI0rndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAas, ITIOYBCHHAA, BHYTPUOPraHU3MCHHAaA

32

Oxonorndeckue  ¢daktopel. Kriaccudukamus — IKOJOTHYECKHX  (PAKTOpPOB:
abnoTtnyeckre, OWOTHYECKME U aHTPONOreHHbIe. JleiicTBHE SKOIOrMYecKuX

(hakTOpOB HA OPTAaHU3MBI

3.3

Abnotnueckue (aKTOphL: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenuss OpraHU3MOB K  JEHCTBHIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue dakTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUITHUYECTBO, MAapa3sUTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOITYyJIAINH. OcHoBHBIC IIOKa3aTcin
MNOomyJIauu: 4YHUCJICHHOCTb, INUIOTHOCTH, POXAACMOCTHb, CMCPTHOCTH, IPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJIALUU U €€ peryssaius

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpPyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimeBas). Bunbl-momuHaHThl. CBS3U B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHatne 00 »dKocucreMe u




ouoreoneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEHIECTB U ITOTOK 3HEPTHU B IKOCUCTEME.
Tpoduveckne (mumiEeBble) YpPOBHU OSKOCHCTeMBI. [luimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTENH SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 93KOCHUCTEM:

YCTOHYMBOCTD, CAMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE OKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOOIKOCHCTEMBL.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.W. Bepnaackoro o Oumocdepe. I'panuipl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUOCPEpPH Kak
r7100abHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IIHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONIOTCHHBICE M3MEHEHUs B Ouocdepe.
['mobanbHBIC YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa paIMOHAILHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H X

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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