MWUHUCTEPCTBO NPOCBEINEHHUSA POCCUMNCKOHU ®EAEPALIAM
MunucrepcTBo 06pazoBanus KpacHosipckoro kpas

Ynpagsienune o6pazoBanus aiMuancTpanun TypyxaHcKoro paiona

MKOY "Bepxnenmbarckas CII"

. . YTBEPXJIEHO
COI''TACOBAHO

3amMecTUTeNb JUPEKTOPA

no YBP /
/{%/ Tanunenxo H.H. rﬁ’;m(

ot 28 aBrycra 2025r. X i

PABOYASI TIPOTPAMMA
(ID 9419869)

yue6noro npeamera «bunoyorusi. ba3oBbiii ypoBeHb»

s ooy4varomuxcs 10 — 11 kimaccoB

c. Bepxueumb6arck 2025



MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke MporpamMmbl MO OWOJIOTUH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJIEPKaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuiM: KoHuentyaiabHele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COJAEp)KaHUA, pPE3yJIbTaTOB OOyuYeHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmiero oOpa3oBanus B Poccuiickoit ®Denepanuu, a TakkKe TMOJOKEHUS O
cneuuduke OMOJIOTUH, €€ 3HAUCHUU B NMO3HAHUU >KUBOM MPHUPOABI U 00ECIICUCHUN
CYLIECTBOBAHMS UeJIOBEUECKOTro oOmiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSM,
oTpezeNieHbl OCHOBHBIE (PYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruy [aéT MpEACTaBICHHWE O Meiax, 00 oOmei
cTparteruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYYalOIIMXCS CpEeACTBAMHU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM M TeMaMm,
PEKOMEHIYEMYIO TIOCTIEA0BATEILHOCTh M3YUCHHS yUeOHOTro MaTepuaia ¢ yu€Tom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTHMKH 00pa30BaTEIHHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B mporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TMPEAMETHBIM pe3yibTaTaM
oOydeHnss B (OPMUPOBAHMM OCHOBHBIX BHAOB  Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0OydYalOmUXCsl IO OCBOCHHIO COJEPIKaHUS
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbIi YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Owuonoruw, Onaromaps udemMy B HeEl
POCMATPUBACTCS HAMpPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  LEHHOCTHBIX
OpUEHTALMNA JTMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, PEJCTABICHUN O 3J0POBOM
oOpasze >XM3HH U OEpeKHbIM OTHOILIEHHWEM K OKpYXalolleil MpUpOJHON cpere.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHWMA O
CTPOCHHH KHBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yIEJeHO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 337124, B
TOM dYHcJe: TMPOPUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBAHUSA, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOTO0 TOBEACHUS B OKpPYXKAIOMIeW MPHUPOJHON cpeae, aHaM3a
BJIMSIHUSL XO3SMCTBEHHOM JESTENIbHOCTH 4YeJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHHMS K MPUKIIATHON HAIPABICHHOCTH
ydueOHoro mnpeamera «buosiorus» mpoauKTOBAaHO HEOOXOJAMMOCTBIO OOECIIeUeHUs



YCIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aj]a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (opMHpOBaHHE y  OOy4arommxcs
CIIOCOOHOCTH aIaliTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYy4alOUIMXCA MPEACTaBICHUN O
HAyYHOW KapTHUHE MHpa, paciiupsieT U 00O0OIIaeT 3HaHUS O KMBOW Hpupoje, eé
OTIUYHUTEIHHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K >KUBOU MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJOTUSI UMEET TAKXKE VISl PEeIICHHs] BOCTIUTATEBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLUATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun obecrednBaeT ycaoBHs i (OPMUPOBAHUS
VUHTEIJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUH C
MPEICTAaBICHUSIMHA U3 JAPYTUX YIEOHBIX TMPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHUS O MpeIHA3HAYCHUH Y4eOHOTO MpeaMmeTa
«buonorus» cocraBUJIM OCHOBY JUIS ONPEIEICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, MPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUH KyJIbTYpOCOOOPa3HOTO IOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUMMBbIE Jif
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONNE aJCKBATHOE ITOBEICHUE
yesJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUeCcKou aestenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSX  JMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJOTMYECKOro 00pa30BaHMsI.

CTpykTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuana B Tporpamme IIo
OMOJIOTMH OCYILIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMSI 3HAHUM 00
OTJIMYUTEIHHBIX OCOOEHHOCTAX KMUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONINU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTos
HayyHOTo To3HaHUI», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOTooOpas3ne OpPraHUuYecKOro MHUpPAy,
«OBONIOLMS AKUBOU NPUPOJB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJlaJiecHHe  OOyYaroUIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUN B OTHOUICHHUH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUPA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHCTEM Pa3HOTO YPOBHSI OpTraHU3alllH, BBIJAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IVISII0OB, WJEH U TOJAXOJOB K M3YyYEHUIO JKUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3allly;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MHpa XKWBOW MPUPOABI HA OCHOBAHMM 3HAHUN W ONBITA, IOJYYEHHBIX MpHU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue Yy OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IIPU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIE0BAHU;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW JI TOBBILICHUS YPOBHSA
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JJIsI
OLICHKH ITOCJIEACTBUN CBOEH JIEATEIIBHOCTH IO OTHOLIEHUIO K OKPYKaIOIIEH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUIAKTHKU
3a00J1eBaHUM.

B cucreme cpeanero obmiero o6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI O0s3aTENIbHBIM yUE€OHBIM MPEIMETOM, BXOJSIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAYyUYHbIE TIPEIMEThI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM ypOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11 kimacce — 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, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTrMYECKUX HAYK.

MeTtopI TO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, KiacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

KuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ne. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIM, NOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpraHU3alluu
YKUBOU NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XHWMHUYECKUIN COCTAaB KIETKH. XUMHUYECKHUE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIECTBA.

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

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKue cBoWcTBa OenkoB. buonorumueckue
byHKIIUN OETIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. CtpoenHue (QepmeHTa:
aKTUBHBIM I1eHTp, cyOcTpaTHas cnenuduuHocTs. KodepmeHntsl. BuTaMuHbL.
Otnuuust GepMEHTOB OT HEOPTraHUYECKUX KaTalIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YIIEBOA0B, OEJIKOB U JIMIUI0B KaK HCTOUHUKOB YHEPTHUHU.

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

[{utonorus — Hayka o kietke. Kiietounas teopus — npuMep B3aMMOIEUCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak nenoctHas »xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHYyTasi HapykHas MmMemOpana, monekyinsl JIHK kak renermyeckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpoKapuoTuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounbl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, ammapar I'onbmxu,
In30COMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MUTOXOHIPHUH, ILJIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA U miacTua. Buasl muactua. HememOpanHubie
OpraHOMWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KIIETKU. BKiItoueHus .

SAnpo — perynsatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Juarpammsbr:  «PacripeneneHne XUMHUYECKUX JJEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OeKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJid IPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThI:

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

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUS KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
ONMCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIlIecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISTINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHWs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabonmu3ma.

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

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocuHTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOoCcHHTE3a. 3HAUeHUE (HOTOCHHTE3A ISl )KU3HU
Ha 3emuie. BiausiHue yciioBuii cpeqibl Ha (POTOCHHTE3 U CIOCOObI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KJeTke. PaciieryieHne BemecTB, BBIACICHHE U
aKKyMYJIMpPOBAaHHE DHEPrUd B KJIETKE. OJTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi renernueckoil wHGoOpMalMU B KIETKe. | @HETUYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuuHblii cuate3 PHK. Tpancnsuus — 6unocunTes
Ooenka. Otambl TpaHchsanuu. KoawpoBaHue aMUHOKUCIOT. Ponbs pubocom B
OouocuHTe3e Oemka.

Hexknetounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKMU3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpuWIlUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanuu:

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

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

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojiesb cTpykTyphl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JluniouaHbIi W TAlUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

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

[Tporpammupyemast rubGesb KJISTKA — arnomnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHPOBAHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHoOJIOrMYECKUIA CMBICT H
3HA4YEHUE MEHO03a.

["ameTorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBele >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CIepMaTOreHe3 M OBOIEHE3.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pas3BuTue (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButHe. THIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmupt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pacteHui», «Jlenenune xknetku Oakrtepuit», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kmerounsld nukmy», «Pemmmkamusa JHK», «Mutosy,
«Menosy, «lIpamoe u HenpsiMoe pa3BUTHEY, «I aMETOreHe3 y MIIEKOIUTAIOIIUX 1
4yesoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo3011b1
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIEeTKu», MOJEIb
JTHK, 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. «J3ydeHuwe cTpoeHHUS MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (TrHOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJSIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, UCIIOJIb3YEMasl B CXEMaxX CKpEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuaHoe CKpellMBaHhe. 3aKOH €JAMHO0Opa3usi TUOpPUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pacUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyouee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHHUIO T€HOB. HapyllleHue cueruieHns: TeHOB B PE3YJbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHJibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE/ICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTUKA
MOIM(DUKAIIMOHHOM U3MEHUYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuum mpusHaka. KoJIMUeCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HopMa peakiu. CBoricTBa MOAM(MUKAIIMOHHON N3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTh. KoMOmHATHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukanus MmyTainuii: TeHHbBIC,
XpPOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluidi. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3mMeHunBoctu H. 1. BaBuiiosa.

BuesnepHast HaClI€ACTBEHHOCTh U U3BMEHUYHBOCTD.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJI0BEKA: T€HEAIOTNYSCKUM, OJIM3HEIOBEIN, [IUTOI€HETHUYECKHIHN, ONOXUMHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE reHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacnmencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
OOJIE3HN C HACJEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
310pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PUIAKTHKYU U JICUSHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YEJIOBEKaA.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE M €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeThueckue KapThl PACTCHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBaHHUS,
CLHEIUIEHHOrO ¢ mnosnom», «KapuoTtumbel YelnoBeka M KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAs U3MEHYUBOCTHY.

O6opynoBaHue: MoJieNu-anmiuKanuu «MOHOTUOPUIHOE CKpEITUBaHHUE,
«HenonHoe nmoMuHHMpoBaHue», «JlurudpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zodpuna» (HOpma, MyTanuu
(dbopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y TPO30(QUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW).

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

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALIMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KyJbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIEHHUSI AOMAIIHUX XUBOTHBIX. CopT,
I0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBblii 1 MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmzauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTMKEHUA CENEKUMU pPACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib MNpPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHKeHepus. Kilerounbie KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHHUE PACTEHUHU.
KiloHnpoBaHWE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpodiempl. MO -  reHeTH4ecKu
MOAU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Baswios, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonnus», «OObEKTHl OuoTexHONMOTUM», «KJeTOouHBIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJEKIMH PAacTeHUH U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4aCTOK, B TEIUIMYHOE XO34MCTBO, JIaOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbulkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUHU. OBOJIOLUOHHAS
Teopust U €€ MecTo B OMOJNOTUU. BiusiHue 3BONIIOIMOHHON TEOPUU HA PAa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBOMONMU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKyIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

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

MukposBosronus. [Tonynsuus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((hakTopbl) SBONIOINUHM BHIOB B IpuUpojie. MyTallMOHHBIHI
IpOILECcC M KOMOMHATHBHAs WM3MEHUYUBOCTH. [lOMynslMOHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisoomui (akTop 3BOJOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3BOMOUMU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKOe.

MakpoaBosnonusi. DopMbl  HBONIONUU:  (uUileTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxneHne OT HeclneUHAIN3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienranu3anvs. AganTuBHAs paavanusl.

JdemoncTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pacCTCHHUI»,
«MHorooOpasue  mopos  KuUBOTHbIX»,  «[lomymsumum»,  «MyTamonHas
U3MEHUYMBOCTHY, «Apomopdo3by, «Unnoamantamumy, «OOImas mereHepamms»,
«/IBmKkymune cunbl dBosonum», «Kapra-cxema wapmpyra nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Komiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmimkanus «llepekpéct
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (GOpMbl 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 XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emJie.

JlonaydHble TpEACTaBICHMS O 3apOKACHUM >KW3HUA. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ouonoruueckoi ssomouuu. I'nnoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKM M HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. [laneosoiickas spa U €€ mNEpUOABl: KEMOPHUICKUIA,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U T€OJOTHUYECKUX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIFOIIMU PACTUTEIBHOTO W KHBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0osiBIIEeHNE, pacliBET U BBIMUPAHUE TPYI KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YeCcKOTO0 MHpa Kak OTpakeHHE 3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMSA Y€JIOBEKA. AHTPOIIOJIOTUs KaK HayKa. PazBuTue mpeacTaBlieHuil o
MPOUCXOXKJICHUM 4YeloBeka. MeTroabl u3ydyeHus anTponoreHe3a. CxolcTBa u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakrtopsl) — aHTpomnorene3a.  HacneactBeHHas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPy/a, MBIILICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku ucCKoIaeMmblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckre pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

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

Tabmuubl u cxembl: «Bo3HukHOBeHHE COJNIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPAa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIIETIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKABOTHBIX B KOJJIEKIUSX).



OKCKypeHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAaeBEAUYECKUI My3€ell).

Tema 3. Opranu3msl U OKpY:Kam0ias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl 9KOJIOTUU. MeToIbl SKOJOTUYECKUX
UCCJIeIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAS,
BHYTPUOpPTaHU3MEHHas.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudyeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

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

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aWMOACWCTBUN [UIs CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauuu. (OCHOBHbIE TOKa3aTenu
HOMYJSLUHA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJnHaMuka YMCI€HHOCTH TOMYJISALNU U €€ PeryIsiiusl.

JdemoncTpanum:

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

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuan», «Cpeabl oOUTaHUS
opranu3moBy», «®ortonepuonuzm», «llomymsuum», «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTU MOMYJISIIUKU UHPy30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

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

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momunantsel. Csizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHsatne 00 »3KocuctemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENM SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOIHOTO
WIA HIUPOKOJIMCTBEHHOTO Jieca.

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

buopa3znooOpaszue kak @akrop ycroilumBocTH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM BKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emin. AHTpONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd UM MX HUCHodb30BaHue. JlocTuKeHus
OMOJIOTHUHU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

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

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie cooOmiecTBay, «llenmu nuTtanusy, «IKoJOTHYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUs] BO3/lyXa M T'PYHTOBBIX BOJ», «[louBa — BaxkHeMIash cocTaBIsIOIIAs
ounochepr», «DakTophl Aerpaganuu nousy», «llapHukoBeiil s3dpdext», «DakTopbl
paIMoaKTUBHOIO 3arpsizHeHus: Ouocdepnl», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKInH «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMU PACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit @enepanuu, HU300paK€HUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCAI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCS TPOTPaMM  CpPEIHEro  OO0Iero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIIAYIONINE COCTABJISIONINE: OCO3HAHHME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPE/CNICHUI0, Halu4yhe MOTUBAlMM K  OOY4YEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa3oBaHMs, HAJIMYME HKOJOTHMYECKOrO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUoiorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMONO3HaHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIUU JUYHOCTH, NATPUOTU3MA,
YBaXKECHUS K 3aKOHY W MPABOIMOPSAJKY, YETOBEKY TpyJa U CTapiieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpAAULMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon dDexnepanuu, MpUpPOIE U
OKPY’KarolIEH cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOILIEHUST K MHEHHIO OIMOHEHTOB NpHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $SI3bIK M KYJIbTYpY,
MIPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OHMOJOTMU, MOHUMAHUS 3HAYE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

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

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpa3a XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHWE 1EHHOCTH TNPaBUJl HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIECHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHON
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITNIOJIHSATH TAKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
CcOOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXaroUEn Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W TyTed uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  TMpaBW  MOBEICHUST B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOILIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITEIBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBiICHUsT 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJII COBPEMEHHOW IMBHIIM3AIINN:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJIOTMYECKMX 3HAaHUH B LEJAX
NOBBILIEHUS] OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYHIHOCTHM METOAOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HaHWsS MJI1 aHalu3a H
OOBSCHEHUS SBJICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWOJIOTMUYECKUE 3HAHUS JUIs
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yabTaThl OCBOEHMs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (akT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBaHUE,  HaONIOJIEHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTux),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YalolIMXCsi, CIOCOOHOCTh
oOyyaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIE JCHCTBUS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa3o0BaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AefiCTBUSIMM:

1) 6a3oBble JJOrHYeCKHe IeiliCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh UX XapaKTEpHBIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH MOHATHUSIMM ),

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMHU 1EJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUMN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 3324, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pa3jMyYHble BUABl JEATEIBHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3aHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESITEIbHOCTH U KU3HEHHBIX CUTYAIIHUIX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJM3UPOBATh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTejbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXObl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONIb30BAaTh HAY4YHBIA S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3MYeCKue U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) ob1menne:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCEX c(hepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAQJIOTe€ WJIU JIMCKYCCHM MO CYHIECTBY OOCYX)IaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1aud, YYUTHIBaATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMHI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

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

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,

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

2) coBMeCTHAsI IesITeJIbHOCTh:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IPUHAMAThb LEIM COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO yYaCTHHKAa KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATH HJAEH C TO3ULHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MNpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

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

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaJIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynbTaThl OocBoeHuss nporpamMMmel COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHI0 HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUI B Pa3iMuYHBbIX Y4E€OHBIX CUTYyalUsX, a TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHbI 10 TOJaM 00yUYEeHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
Klacce OJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOI €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE€ POCCUUCKHX U
3apyOeXKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIHMOHATHLHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELICHUS )KU3HECHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB U MpEeBpaIlCHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OPraHU3aLMsl KUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOYKINS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJIsIpHON Owuosorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pacTennii H. V. BaBuioBa), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUMN, OpraHU3alys W NPOBEICHUE
OMOJIOTMYECKOTO  HOKCIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYyYECHHbIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHUIECTBEHHBIEC MPU3HAKA BHUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Melo3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaIbHOTO pA3BUTHUA OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHSATh IOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUYECKUX PEIICHUN B IOBCEAHEBHOU
KHU3HU C 1eJpl0 oOecreyeHus Oe30MacHOCTH CBOEro 3/I0pOBbS U 3[0POBbS
OKPY>KAIOIIMX JIFOCH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKArOIIeH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHMUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs JJIs MpeIcKa3aHUsl HAcJlIeJOBaHUs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPadOTHI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJIOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OHOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIHMOHATHHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMS )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, T€HO(OHA, 3BOIIOLUS, ABWXKYIINE CUJIbI ((DaKTOPBI) HBOJIIOLINY,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoeHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (IBOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapiieBoro cxozictBa K. M. Bboapa, uepemoBaHusi TJaBHBIX HANpaBICHUA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEAEIATH TPAaHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHI, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISABIICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSCHEHHE IMOJyUYECHHBIX
pe3yJabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyLECHTOB,
OMOTeoIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEepeHOoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, aHTPOIOTEHHBIX HM3MEHCHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTh TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
IIPOIIECCOB W SIBJICHHM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPY>KAIOIIMX JIFOEH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHUS B OKPYKaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH JJIsl pallMOHAIEHOTO MPUPOIOTIOIH30BAHHS,

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCUCTEMAaX (LI MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTUYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJOOaldbHBIE  SKOJIOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HUITHIO;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MONIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX UCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 bronorns kax Hayka 2 05 https://m.edso0o.ru/7f41¢c292
2 JKuBbIe CHCTEMBI M X OpraHu3aIus 1 bubmorexa LOK
P H https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
4 IKH3HEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41¢c292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 8 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
Bbu6nmmoreka [JOK
8 Pescpiioe Bpens ! https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1 IBOMOLHONHAA GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
5 Bo3HHUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubanorexa HOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MBI i OKpYIKaIOwas cpeia > ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa ¥ SKOJOTHYECKHE CHCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bu6mmoreka [IOK
° Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonb30BaHne pa3IuIHBIX 1 0.5 bubmorexa [TOK
P ' https://m.eds00.ru/863e6122
METOHOB NP U3y4YECHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckne cucTeMsl, IPOLECCH 1 bubmmoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XUMHYECKUH cOoCTaB KIIeTKH. Bona u 1 bubmunoreka LIOK
MUHEPAIBHBIE COJIU https://m.eds0o.ru/863e674e
bubmunoreka LIOK
b . 1
° e, COCTaB 1 CTPOCHHE HenKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubmmoreka [JOK
KATATUTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
7 VYraesoapl. JIumuasl 1 nbmorexa [10

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 Hyxnensonsie kuerotst. AT® https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI N3y4EHUS bubnmoreka [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucreMa
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTopnas padora Ne 2
«M3yueHune cTpoeHns KIETOK bu6nuorexa [IOK
11 pacTeHHIA, ’KUBOTHBIX, TPHOOB U 05 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubmunoreka LIOK
12 O6wmeH BEmECTB MM MCTa00H3M https://m.eds00.ru/863e766¢
bubmunoreka LIOK
13 PotocuiTes. XemocHHTe3 https://m.eds00.ru/863e7c98
. bubmoreka [JOK
14 Dnepretiieckuii 00men https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peaknus bubmoreka [JOK
MAaTPUYHOT'O CUHTE3A https://m.eds00.ru/863e796e
bubmunoreka LIOK
o Tpancasmms — duocunres benxa https://m.edso0.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — Bu6muotexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

but6mmoreka [IOK

19 DopMBI pa3MHOKEHUST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.eds0o.ru/863e831e
N bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJIeTOK. OII0g0TBOPEHHE.
JlaboparopHnas pabota Ne 4 bu6nuoreka [IOK
21 0.5
«M3ydyeHue cTpoeHus MOIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha I'OTOBBLIX
MUKpOTIpenaparax»
99 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubmmoreka [JOK
HACJIE€OCTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOPHIHOE bubmorexa OK
P ' pr https://m.eds00.ru/863e8878
CKpEITUBaHUE
UTHOPHUIHOE CKpeUIUBaHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHUS bubmorexa [IOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUAHOTO U AUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKpELIMBAHUA y JPO30(HIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'eneruka momna. Hacinenosanue but6mmoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMMPU3HAKOB, CICIUICHHLIX C IIOJIOM

https://m.eds00.ru/863e8c60

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. Uzyuenue bu6nuoreka [IOK
28 . 1 0.5
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.eds00.ru/863e8efe
MOCTPOCHUE BAPUAIIMOHHOTO Psia U
BApUAIMOHHOW KPUBOM»
HacnencrBenHass "3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bu6nuoreka [IOK
«AHanu3 MyTaruil y 1po3o¢puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
but6mmoreka [IOK
30 Peterinia seronexa ! https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IIEHHE T10
31 Teme «HacnencTBeHHOCTh U 1
U3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 CeneiiA Kak Hayka i MpoLece ! https://m.eds00.ru/863e9214
33 MeTo/ bl U TOCTHKEHUS CENIEKIINU 1 bubmuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoI0rus Kak oTpacib 1 bubmmoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoxa Bcero Konrpoanneie  Tpaxruieckue U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3YyUEeHUS 1 bubmmorexa [OK
https://m.edso00.ru/863ea20e
5 Ucrtopust pa3BuTHs IpEACTABICHUN 1 bu6nuoreka [JOK
00 3BOIOLIUN https://m.eds00.ru/863e9570
but6mmoreka [IOK
3 Miipoososmions ! https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOINH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa [TOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIHe CUitbl (3J1€eMEHTapHBIC 1 bu6nuoreka [IOK
(haKTOpHI) SBOTIOLHNH https://m.edsoo.ru/863e9da4
. bubmoreka [JOK
6 EcrecTBenHnbIit 0TOOP U €r0 HOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bu6nuoreka [IOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar»
3 Hamnpasnenus u nytu 1 bubnmoreka [JOK

MaKpO3BOJTOIHNN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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HeoOpatumocTs 3BoMIONNN

Ucrtopust xu3Hn HA 3emMiIe U METObI

10 N
e€ u3yyeHus
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam u bubmmoreka [JOK
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MUPA.
[TpakTuyeckas padora Ne | bu6nuorexa [IOK
13 0.5
«M3ydyeHre UCKOIIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUIEKIIHUSX »
14 CoBpeMeHHas cuctema bu6nuoreka [IOK
OpraHr4eCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bu6nuoreka [IOK
aHTpOIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YelioBeKa
18 UYenoBeyeckue pacsl U MPUPOIHBIE bu6nuoreka [IOK
aJanTalnyuy 4eIoBeKa https://m.edso0.ru/863eaea2
PeseprubIil ypok. O6006111eHIE 10
19 TeMe «BO3HUKHOBEHHE U PA3BUTHE
JKU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmunoreka LIOK



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

(baxTopsl

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

AbGuoTtnveckue (HakTopshl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOCHHOCTH

. bubmoreka [IOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnugnue cBeta Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCay
Bbubmunoreka LIOK
23 buorurieckue paxTope! https://m.eds00.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonynsiun. [Ipaktuueckas pabora
24 Ne 2 «JToncyéT INIOTHOCTH 0.5
TIOMYJISILIME pa3HbIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OmoIIeHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTEIIN YIKOCHCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubnnorexa [IOK
Ny https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccust
28 [IpupoHbIe 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas bubnmoreka [JOK
AKOCHCTEMA 3eMJIU https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bu6nuoreka [IOK

o6uochepsl

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



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

32 YenoeuecTBo B Onochepe 3emin 1
33 CocyuiecTBOBaHHE TPUPOJIBI U 1 bu6nuoreka [IOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001ICHIE TEMBI
34 «Co0011ecTBa ¥ YKOJIOTTUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOIT'PAMME



https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

CdopMupOBaHHOCTH 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
HAYYHOTO 3HaHHS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU 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 packpbiBaThb COJIepKaHUE OHOJOTUYECKUX TEPMUHOB U
MOHATHIA: KU3Hb, KIIETKA, OpraHu3M; MeTabonmmn3M (0OMEH BEIIEeCTB H
MpEeBpaIeHUe JHEPrHH), TOMEOCTa3 (CaMOpEryJsIus), YpOBHEBas
OpraHM3alys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEMPOIyKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrMYECKHE TEOPHH (KIETOYHAsi, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
yueHHusl (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 ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHMIA;
OpraHM3alusi W MpoBeJeHHE OHOJOTHYECKOr0  SKCIEpUMEHTA,
BBIJIBU)KEHHWE  TUMOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PE3yJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpPHil W 3aKOHOB; YMEHHE

ACJIaTh BbBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaTOB)

VYMeHue BBIACTATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
MPOKApUOT H© JYKapUOT, OJHOKIETOYHBIX K MHOT'OKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOLIECCOB OOMEHa  BEIIeCTB U
NpEBpaIICHHs] SHEPTUU B KiIeTKe, (POTOCHHTE3a, IUIACTHYECKOTO H
IHEPreTUYeCKOro  oOMeHa,  XeMOCHHTE3a,  MHUTO3a,  Meho3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, WHIUBUAYAJIBbHOTO Pa3BUTHA

opranusMa (OHTOTEHE3)




YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJISl MPUHSATUS MPAKTUICCKUX
pelieHui B MOBCETHEBHOM JKM3HU B IIEJISIX 00ecredeHus: 0€301acHOCTH
CBOETO 3/IOPOBBS U 3/I0POBBS OKPYKAIOIIHX JIFOJICH, COOJIIOICHHS HOPM
rPAaMOTHOTO TOBEJAEHUSI B  OKPYXKAIOIIEHM MPUPOAHOU  Cpeje;
IMIOHHUMAaHUE HEOOXOIMMOCTHU HCITOJIb30BaHUS JIOCTYKEHUH
COBPEMEHHOW OMOJIOTMHM W OHOTEXHOJIOTHH Il PaIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHue pemarh 3J€MEHTApHbIE TCHETHYECKHE 3a/Jaud Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHUE, CIEMJICHHOE HACJIeIOBAaHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBAaHWUA  UISI  TpeICKa3aHus

HACJIEA0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NIpPaKTUYECKHe padoTHl,
coOmoiaTh mpaBWia TpH padoTe ¢ ydeOHBIM M JIaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHYECKH OLIEHWBAaTh W UHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nu4HbIX UcTouyHNKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKHE AacleKThl COBPEMEHHBIX WCCIEAOBaHUM B OHOIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYI0 HH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSTHHHBIN arrapar OMOJIOrUHU

11 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPpaMMbl CpeiHero 001ero odpa3oBanus

CdopmupoBaHHOCT 3HAHUNW O MECTE U POJH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHHS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPa W HAYYHOTO MHUPOBO33PEHHS; O
BKJI/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiorny; (PyHKIHMOHAIBHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJECpKAHHWE OWOJIOTUYECKUX TEPMHHOB U

MOHSATUN: BUJI, TOIMYJSIUSA, TeHO(OH, SBOJIONMS, IBWKYIIHUE CHIIBI




(paxropsr) IBOJIIOLINH, MPUCIIOCOOTICHHOCTD OpraHHU3MOB,
BU1000pa3oBaHue, HKOJIOTHYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHTHl,  KOHCYMEHTBI,  PEOYyHEeHThl,  [ENH  HHUTaHH,

AKOJIOTHYECKasl MUpaMuia, OuoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOPUU (IBONIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apossimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u myrei sBomonuu A.H. CeBepuiosa, yueHus o
omochepe B.M. Bepnamckoro), ompenensiTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TIO3HAaHUS B OHOJIOTHH
(HaOnrofieHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3ainusi W TMpOBEAEHUE OWOJOTHYECKOr0  JKCICPUMEHTA,
BBIIBMKCHHUE  THUIIOTE3HI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
WCCIeAyeMbIMUA BETUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3Y/IhbTaTOB,
WCIOJIb30BAHHBIX HAYYHbIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMenue BBIACTIATH CYHICCTBCHHBIC IMPpU3HAKU CTPOCHUMA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIECHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOCHHOCTH HPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI,
HepeHOCca BEIIECTB U MIOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOTCHHBIX
U3MCHECHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMmenune MMPUMCHATH IMMOJIYYCHHBIC 3HAaHUA 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’KAIOIIUX JIFOJIEH, COOIIOIEHNS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXKAOIIEH MNPUPOAHOU  CpEAE;
IIOHHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTUH AJIsl PALIMOHAIIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTApPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBbI IepeHOoca BEIIECTB U SHEPTUU B IKOocHcTeMax (€N MUTaHNs)

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

obopynoBaHueM




YMeHHne KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATh HH(OPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHMS

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

? paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE pOoOIEMBI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIC MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 0000111251 GHOJIIOrMYECKYI0 HHOOPMAIMIO M3 HECKOJIBLKUX MCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o »uBOoWM mnpupozae. Pons Ouomormu B (opmMupoBaHUU

COBPEMEHHOW Hay4YHOI KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeToapl MO3HaHUS KUBOW MpUpPOAbl (HAOIIOJEHHE, SKCIIEPUMEHT, OMHCaHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJCIUPOBAaHUE, CTaTHCTUYecKas o0OpaboTka

JTAHHBIX )

JKuBEBIE CHCTEMBI U MX opraHu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. CBOHCTBa

OMocHuCcTeM M UX pazHooOpasue

2.2

YpoBHH OpraHuzalu OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, TONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN, Oroc(epHbIi

XHUMUYECKUH COCTaB M CTPOCHUE KIIETKU

3.1

XWUMUYECKUH COCTaB KJIETKU. XHUMHUYECKHE DIJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpOdJeMeHThl. Boma u  wmuHepanbHple BemiecTBa. DOyHKIMU BOABl M

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

3.2

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

®depMeHTHl — OHojoruyeckue KatamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
neHTp, cyocrpartHas crnenuduanocts. Kodepmentsl. Burammnbl. OTanyus

(epMEHTOB OT HEOPTaHMUYECKUX KaTaIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJIIOKO3a, pr003a W JIe30KCHPUO03a), ITHUcaxapuabl
(caxapo3a, JlakTo3a) W TMOJUcaxapuibl (Kpaxmayi, TJIWKOTEH, IeJIII0JI03a).
Bbuonornveckue GyHKINU YTIIIEBOJIOB.

Jlunuael:  TpurmMuepuzabl,  crepounsl,  ¢ochomunuasl.  ['mapodunbHo-
ruapodoOHbIe cBoicTBa. buonorumdeckune ¢Gynkmuu JsmnuaoB. CpaBHEHHE

YIJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEMHOBBIX




kucior. Crpoenne u ¢ynkmuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:

CTpoeHue U (PyHKIHH

3.5

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

3.6

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

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHUyecKas U mpokapuoruyeckasi. OCOOEHHOCTH CTPOEHUS
MpOKapuoOTHUECKOM  KJeTku. Kmerounas crenka Oaktepuii. CrtpoeHue
AyKapuoTHUeCKOM KieTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, HX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
oprasouipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHAOIIIa3MaTHYECKasl CETh
(OIIC), ammapar [ombmxu, ym3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUACTUAbL. [IpoucxokieHne MUTOXOHAPHM W IUIacTui. Buibl
wiactua. HememOpaHHble OpraHoujbl KJIETKUA: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KIETKU. BriroueHus

3.9

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

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

H(PISHGI[CSITCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00au3M. ACCUMUIANUS (TUIACTUYECKH OOMEH) H
TUCCUMHIISALIUS (PHEPreTHUECKU OOMEH) — JBE CTOPOHBI €IMHOIO IMpoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Ponb

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocunTtes. CBeToBas U TeMHOBas ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIIEHHS] €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMie

4.3

DHepreTu4eckuii oOMEH B KJETKe. PaciieruieHue BEIECTB, BBIICICHUE H
AKKyMYyJUPOBaHUE DJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTb YHEPTETUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuzamnus

TeHEeTHYeCKOW WH(popMalnuu B KIeTKe. ['eHeTHYecKuili KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunslii cunte3 PHK. Tpancnsauus — O6uocunres Oernka.

Konuposanue amuHokucaoT. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BuUpyChl. Mcropusi oTkpeitust BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W 4YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsI BUPYCHBIX 3a001eBaHUi

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounsrnii WK, WM KU3HEHHBIM IWKNI kieTku. HMHTepdaza u mwurTos.
[Tpoueccel, mporekaromue B uHTepdaze. Permmukamus — peakiuss MaTpUYIHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAa0Op — KapHUOTHII.
JIuniouaHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HWHIUBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

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

PAa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

5.2

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecrosoro
pa3sMHOXCEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CrIIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUCHUC IJId CCICKIUN

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.
Meiio3. Cramguu wMeiio3a. Ilpouecchl, mpoucXonsiiMe Ha CTaausIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICI M

3HaYeHUE MEN03a

5.4

['ameToreHnes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y KUBOTHBIX. [lonoBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6pa3013aHHe " pa3BUTHUC MOJOBBIX KIJICTOK —
raMmer (CrepMaro30u, SUIEKIIeTKa) — criepMaTorere3 u oorere3. OCOOCHHOCTH

CTPOCHUSA SIMUEKJIETOK U criepMaTto30ua0B. OmnogorBopenue. [lapreHnorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  pa3BUTHE
(ambpuorenes). Dtanbl SMOPHUOHATILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuoHansHOe pazButhe. THIBI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsSMOE, HempsiMoe (TMYuHOYHOE). BrusiHue
Cpeibl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

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

CTaluu pa3BUTUIA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun resetuku. Vicropus pa3sButus reHeTUKH. Bxiuag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TUOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYeckue NMoHTHs. ['eHeThnueckas CUMBOJIMKA, HCIOIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsl MPHU3HAKOB, ycTaHOBIEHHbIe [. Mennenem.
MoHoruOpuaHOe CKpeluIMBaHUE. 3aKOH eAMHO00pa3us THOPHAOB TIEPBOTO
nokosjeHusi. [lpaBuiio JTOMUHHUpPOBaHHUS. 3aKOH pACHICIUICHHS TPU3HAKOB.
I'umore3a uncroTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurubpuaHoe ckpelMBaHre. 3aKOH HE3aBHCHMOTO HACJIEIOBaHHUS MPU3HAKOB.
[{uToreHeTNYEeCKHEe OCHOBHI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIUMBAaHUS A

oTmpeelIeHUsI TEHOTUITa 0cO0n

6.3

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

I'eneruka mosia. XpOMOCOMHOE OIpEETICHUE Ioja. AYTOCOMBI M TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIe W TeTeporaMeTHbIe OpraHu3Mbl. HacimemoBanue

MMPHU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACJICICTBECHHAS.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualMOHHBIM psag W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnencTBennasi, wiM TEeHOTHUIHMYECKas, W3MEHYMBOCTb. KomOuHaTHBHAS
M3MEHYMBOCTh. Meiio3 ¥ TMONOBOM Tmpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIC, TEHOMHBbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.I.

BaBuiioBa

6.6

I'eneruka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
4eJI0BEKa: reHeaIOTUYeCKU, OJIM3HEIOBBIH, LIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpeeIcHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomomipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUS 4YelIOBEKa: TEHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPaCIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaThyeckue W TEeHEpAaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




oOpa3a KW3HU, JUATHOCTHKH, NPOMDUIAKTHKA € JICUYCHUS TCHETHYECKUX
Oone3Heil. MeanKo-TeHeTUYECKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE METUITUHCKOM

IFCHCTUKHU B IPECAOTBPAIICHUHN U JICUCHUH I'CHECTHYCCKUX 3a00JICBaHNH YeJIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

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

opoJja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEeJIEKIHMU. MaccoBbIf W WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHHUH M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymcras nuaMS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpelmBaHUe — ayTOPUAMHI.
OtnanénHas rubpuamzanus W e€ ycrmexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIeKLIUU pPACTCHUM, >XKUBOTHBIX H

MHUKPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. Tallbl
co3manusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Kinerounele  KyiabTypbl. MHKpPOKJIOHAJIbHOE  Pa3MHOXKEHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHMUYECKHEe W dThdyeckue mpodnembl. MO — reHernuecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI
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DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  ABONIOUWHU.  [laJCOHTOJOTHYECKHE:  TOCIIEI0BaTEIbEHOCTh
IIOABJICHHUSA BUAOB B HAJICOHTOJIOTHYECKOHU JICTONMUCHU, TICPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paziauure GayH U QIOp MaTEPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3INYMsl SMOPUOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAIOTUYHEIC,
pPYOMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKHX IMyTeH y Bcex

OpraHu3MoOB




1.2

OpomounonHass teopus Y.  [apBuna. [Ipeamnochbuik  BO3HUKHOBEHHS
napBUHM3MA. JIBMOKYIIME CHIIBI ABONIONMHM BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHas U3MEHYHBOCTb,

00opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopus dBomouud (CTD) W OCHOBHBIE €€ TIOJOMKEHUS.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNAN

14

JIBrokymue cuiabl ((hakTOphl) IBOJIOIMK BHIOB B MpUpone. MyTalMOHHBII
MpoLecC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMynsiMOHHBIE BOJHBI U JApeid
reHoB. M3omsmus u murpanusi. EctecTBeHHBIN 0TOOp — Hampamisironiuili paxtop
3BOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpraHU3MOB KaK pe3ynbTarT dBoionuu. [Ipumepbr
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopd 036l M WIH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Bunga. OCHOBHBIE JOPMBI BUI000pa30BaAHMUS:

reorpaguueckoe, 3K0JIOrHUECKOe

1.5

MakposBomroniust.  Popmbl  3BoMIOLMU:  (UIIeTHYECKas,  JMBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeoOpaTumMocTh 3BOIOLNN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHbl€ IPEACTABICHUSA O 3apOKICHHUM >KU3HH. HaydHble TIuIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: aOuoreHe3 M MaHCIEpMHs. XUMHUYecKas
3BOJIFOI M. 3KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOLUH.
Hauanpabie sTaner Omonorumdeckoit spomtonuu. ['mnoresa PHK-mwupa. Ilepsoie

KIJICTKHM 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 dpel. llameosolickas 3pa u €€ TNEpHOIbl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JIEBOHCKUH, KaMEHHOYTOJIbHBIA, MEPMCKHUM.
Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaJICOre€HOBBIM, HEOTECHOBBIMH,
AHTPOIIOI€HOBBIA. XapaKTepUCTHKA KIUMaTa M TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITaITBI YBOJIOLUN PACTUTEIHLHOTO U )KUBOTHOTO MUPa. ApoMOp( O3Bl ¥
pacTeHuMid W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHnu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

DBOJIIOLIMS YeJIOBEKAa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeactaBieHUd O

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




pa3Myus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHIECKOE MOJIOKEHHIE YEeTIOBEKA.
JBmwxyue cuibl ((pakTopsl) aHTpornorenesa. HaciencTBeHHass H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN

TpyZa, MBILJICHUE, PEYb

2.5

OCHOBHBIE CTaluu W BCTBU 3SBOJIOIHUU YCJIOBCKA: ABCTPAJIOINUTCKH, Yemosek
yMenbid, YenoBek mnpamoxondmuid, YenoBek HeaHaepTanbCKui, YemoBek
pasyMHblid. Haxoaku HMCKOMAaeMBIX OCTAaHKOB, BpeMs CYIIECTBOBaHHSA, 00JAcTb

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

2.6

UYenoseueckne packl. OCHOBHBIEC OOJBINKME pachl: €BpONEOHIHAS (€Bpa3HiicKas),
HErpoO-aBCTPaJION(HAs (9KBaTOpHANIbHAS), MOHTI'OJIOUIHAS (a3marcko-
amepukaHckas). UepTbl MpUCOCcOOIEHHOCTH MPEACTaBUTENECH YeTIOBEUECKUX pac

K YCJIOBHSIM cyllecTBoBaHus. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolias cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3afaydl M pa3feibl dKOJIOTMU. MeTOIbl 3KOJIOTHYECKUX
UCCIIeIOBaHMH. DKoJIorndeckoe MupoBo33penue. Cpenbl 0OUTaHHUSI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAas, ITIOYBCHHAsA, BHYTPUOPraHU3MEHHAaA

3.2

Oxonornueckue  ¢daktopel.  Kiaccudukamus — SKOJOTHYECKHX  (PAKTOpPOB:
abuoTtnyeckre, OWOTHYECKME U aHTPONOreHHbIe. JleiicTBHE SKOIOrMYecKuX

(hakTOpOB HA OPTaHU3MBI

3.3

Abunornueckue (aKTOphL: CBET, TEMIIEPaTypa, BIAKHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenus OpraHu3MOB K  JEHCTBHIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue daxkTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUITHUYECTBO, MApa3sUTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aMMOJICHCTBHIA ISl CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKU MOITYyJIAINH. OcHoBHBIC IIOKa3aTcjin
MNOomyJIIquu: 4YHUCIICHHOCTH, ILIOTHOCTH, POXAACMOCTHb, CMCPTHOCTH, IPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJIALUU U €€ peryssaus

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

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

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHaTne 00 dKocucreMe H




ouoreorneHo3e. DYHKIMOHAIBHBIE KOMITIOHEHTHI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BEHIECTB U TOTOK 3HEPTHU B IKOCUCTEME.
Tpoduueckne (muIIEeBbIE) YpPOBHU OSKOCHCTeMBI. [lWimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTENH SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUBLl: TPOAYKIIUH, YHUCIECHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:

YCTOHYMBOCTb, CAMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MJIU
HIMPOKOJIMCTBEHHOTO JIeca.

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

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenue B.W. Bepnaackoro o Owmocdepe. I'panuipbl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynakuuu. OcobeHHOCTH OUMOChEpPH Kak
r7100aBHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTel BemIeCTB W OHOTCOXMMHYECKHE ITHKJIBI AJIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTCHHBICE M3MEHEHUs B Ouocdepe.
['mobanpHBIC YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa paIMOHAIBHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H©  HX

ucnoib3oBanue. JlocTikeHust OMOJIOTHH M OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6mios A.M. u ap.;
[Tox penakuueii [Taceunnka B.B. Akmmoneproe o6miecTBo «M3marenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np.;
[Ton penakuueit [laceunnka B.B. AxumonepHoe o61miectBo «31aTenbeTBo

((HpOCBGHlGHI/IG»

METOJINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

» OepepanbHast pabodasi mporpamMma 1no ydeoOHomy

npenMety «buonorus» (0a30BbIil ypOBEHbB);

* JlocTikeHne MeTanpeIMETHBIX PE3yIbTaTOB B pAMKaX U3yUeHHUsI PEIMETOB
€CTECTBEHHO-HAYYHOTr0 0JI0Ka (0OCHOBHOE 00111ee 00pa30BaHKE) : METOANUECKUE
pekomenaauu. — M. : ®I'BHY «MHCcTUTYT cTpaTteruu pa3BUTUS 00Opa3oBaHUs»,
2023. -

URL.: https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-
blok_01.pdf

* buosnorus (yrimy6nennsiit ypoBens) : Peanuzanus tpe6oanuit ®I'OC
CpeHero obmiero oopa3oBaHus : METOAMYECKOE Mocooue st yuurens. — M. :

OI'BHY «MucTuTyT cTpareruu pa3sutus oopa3zoBanus», 2023. — URL:



https://edsoo.ru/wp-
content/uploads/2023/08/mp_biologiya_formatdocx 26082023 na-sajt.pdf
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 CucreMa OIeHKU JOCTHKEHUM MJIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB
ocBoeHus yuebHoro npenmera «buosorus» (5-9 knaccel, 6a30BbIN yPOBEHB) :
Meroanueckue pekomeHaamuu. — M. : ®I'bHY «MucTutyT cTpaterun pa3Burtus
obOpazoBanusi», 2023. — URL:
https://edsoo.ru/wpcontent/uploads/2023/10/metodicheskoe-posobie.-
biologiya.pdf

* buosnorus (6a3oBbiii ypoBenb). Peanuzanus @I'OC ocHoBHOTO 00111€T0
o0Opa3oBaHus : MeToau4eckoe nocooue ais yunurens. — M. : ®I'BHY «MucTutyT
cTpareruu pa3Butus odpasoanus PAOy», 2022. — URL: https://clck.ru/3ANSBnV
*ATIIachl pacTeHHI;

*Kpacnas kaura P®;

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

edu.ru

obrnadzor.gov.ru

resh.edu.ru

uchi.ru

education.yandex.ru



Dnevnik.ru
yaklass.ru
megabook.ru
bio.lseptember.ru
darwin.museum.ru

animal.geoman.ru
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