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IHOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpammbl 0 OMOJOTHU TEOPETUYECKYIO OCHOBY MJIs
onpeaeNneHusl MoAXoA0B K (hOPMHUPOBAHUIO COAEPKAHUSA Y4E€OHOro MpeameTa
«buonorus» coctaBwin: KoHIenTyaidbHble mnojoxeHus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIEH, COJEp)KaHUsl, PE3yJbTaTOB OOy4YeHUs U
TpeOOBAHUI K YpPOBHIO MOJAIOTOBKHM BBIIIYCKHUKOB, IOJIOKEHUS 00 OOIIMX
HeJsIX M NPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpeaHero ooémero oOpasoBanusi B Poccuiickoit ®Denepanuu, a Takke
MOJIOKEHUS O crielpuke OUOIOruy, €€ 3HaYeHUU B MIO3HAHUY KMBOUW MPUPOJIbI
U 00ecrieYeHHH CYILIECTBOBAHMS 4esioBeueckoro obmiectBa. (CoriacHo
Ha3BaHHBIM IOJIOXEHUSIM, OIpPEJEICHbl OCHOBHBIE (DYHKLIMM MPOrpaMMbl IO
OMOJIOrUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu MaéT MpeAcTaBICHUE O Lesux, 00 oOmein
CTpaTeruu OOYy4Y€HHUs, BOCIHUTAHMUS W Pa3BUTHUS OOyYalOLIUXCS CpeAcTBaMU
yuebHoro mnpenmera «buonorus», ompeaenser o00s3aTeNbHOE NPEIMETHOE
colepKaHUe, €ro CTPYKTYypy, paclpeielieHue 1o pa3fenaM U Temaw,
PEKOMEHIyeMYI0 TIOCTEI0BATEIbHOCT H3Y4YCHHs] Y4eOHOro marepuaia c
y4€TOM  MEXIPEJAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€M,  JIOTUKHU
00pa30BaTEeNBHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYaroIMXCsl.

B nporpamme 1o OMONOrMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIHLHOMN
NEATeNbHOCTU/YUEeOHBIX JIEUCTBUN OO0YYaIOMIMXCSI MO OCBOCHUIO COJCP>KaHUS
OMOIOrMYecKoro oopa3zoBaHuUsl.

B nporpamme mno Ouonorum (10-11 kmaccel, 0a30BbIi  YpPOBEHB)
peain30BaH MPUHIUI MPEEeMCTBEHHOCTH B M3Y4YEHUHM OHOJIOrHM, Onaromaps
yeMy B HEH NpOCMaTpUBAETCS HAMPABICHHOCTh HA pa3BUTHE 3HAHUMH,
CBS3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
IEHHOCTHBIX  OpPUEHTAlUUWA  JIMYHOCTH,  SKOJOTUYECKOIO0  MBILIUICHHUS,
MPEJICTaBJICHUI O 3I0pOBOM 00pa3e KHU3HU U OEPEeKHBIM OTHOIIECHHUEM K
OKpyXaromied npupoaHoi  cpene. Iloatomy Hapsay ¢ U3ydeHHEM
0011eOMOIOTUYECKUX TEOPUd, a TaKkKe 3HAHUM O CTPOCHHH >KUBBIX CHCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IPOIIECCOB B
nporpaMme no OHMOJOTMH YAEJIEHO BHHUMAHHME HMCHOJB30BAHHUIO MOIYYEHHBIX
3HAHWM B TOBCEHEBHOM >KWU3HM JIJIsl PEIICHUSI PUKIIAHBIX 3a/1a4, B TOM YHUCJIE:
pOPUIaKTUKA HACJIECTBEHHBIX 3a00sieBaHUI YeJo0BeKa,
MEANKO-TEHETUYECKOTO  KOHCYJIbTUPOBAaHUsS, OOOCHOBAHMS HSKOJIOTMUYECKU



IEJIECO00pa3HOr0 TMOBEJEHUS B OKpYXalollled NpUPOJHON Cpelle, aHalu3a
BIIUSIHUSL XO3MCTBEHHON JEATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
UCKYCCTBEHHBIX  JKOCUCTEM. YCHIICHHWE BHUMAaHUS K  [PUKIAJHOU
HalpaBJICHHOCTH  yueOHOro  mpeamera  «buonorus»  mpoaUKTOBAHO
HE0OXOMMOCThIO 00eCTIeueHNs YCIOBHUM AJIA pelIeHUs] OAHONW U3 aKTyalbHBIX
3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOr0 OO0pa3oBaHUs, KOTOpas Mpearnojaraet
dbopmupoBaHre y 00YUYaAIOMIUXCSl CIOCOOHOCTH aJaNTUPOBATHCS K M3MEHEHHSIM
JTUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BAXKHOE
mecto. OHa obecrnieunBaeT GOpPMHUPOBAHUE Y OO0YUYaAIOIIUXCS MPEJCTaBICHUHN O
HAy9YHOU KapTHHE MHUpa, pacimpseT u 00001IaeT 3HaHus O )KHUBOUW TIpUpoe, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3AIMKU W DBOJIOLMH, CO3AAET
YCIOBUS [JIJIsi: TO3HAHUSI 3aKOHOB KUBOW MPUPOABI, (POpMHUpPOBaHUS
(GYHKIMOHATBLHOM T'PaMOTHOCTH, HaBBIKOB 3JI0pPOBOTO0 M 0Oe30macHOro obpasa
U3HU, DKOJIOTHYECKOTO MBIIIJICHUS, LIEHHOCTHOTO OTHOUIEHUS K JKUBOU
MIPUPOJIE U YETIOBEKY.

Bonbmioe  3HaueHue  OuoyiorMs  MMEET  TaKke JUIS  pelIeHUus
BOCIIUTATEIBHBIX W PAa3BUBAIONIUX 3a7a4 CpEJHEro oOIero oOpa3oBaHUs,
coruanu3anuu olydaromuxcsa. M3ydeHne OUOIOTHUM OOECIeUMBAET YCIOBUS
TUTSt dbopmMupoBaHus MHTEIJIEKTYaJIbHBIX, KOMMYHUKAITUOHHBIX u
UH()OPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJbTYpPHI, CIHOCOOCTBYET
WHTErpanuu OMOJIOTUYSCKUX 3HAHWM C TPENICTABICHUSIMH U3 IPYTUX YUSOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, Xxumuu u reorpaduu. HaszBaHHbIE
MOJIOKEHUST O MpeJHa3HaYeHUuU ydeOHoro mnpeamera «buosorus» cocraBuin
OCHOBY JUIsl OIpPENENICHHUS MOAXOJ0B K OTOOpPY U CTPYKTYpPUPOBAHUIO €TrO
COJIep>KaHMUs, IPEJACTaBICHHOIO B IpOrpaMMe 1Mo OMOJIOTHH.

OTt60p conepskanus yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypOBHE
OCYILECTBJIEH € MO3UILMKN KYJbTYpOCOOOPA3HOro MOJX0Jla, B COOTBETCTBUU C
KOTOpPBIM 00ydYaroniuecs: JOJKHBI OCBOMTH 3HAHHS M YMEHHsI, 3HAUUMBIC IS
dbopmupoBaHusi OO0IIEH KyJIbTYypbl, OMpPEACNSIONIME aJeKBATHOE IOBEJICHUE
YeJI0oBEKa B OKPY KaroIel MPUPOIHON cpejie, BOCTpeOOBaHHBIE B ITIOBCEIHEBHOM
KU3HU U MPAKTUYECKON JeaTesibHOCTH. Oco00e MeCcTO B 3TOM CUCTeME 3HAHUI
3aHUMAIOT  3JIEMEHTBl  COAEpKaHUs, KOTOPbIE CIy>XaT OCHOBOW  JUIst
dbopMHpOBaHUS TMPEACTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHE MHUpa M I[IEHHOCTHBIX OPHUEHTALMSIX JUYHOCTH, CIHOCOOCTBYIOIIUX
ryMaHHM3aluu OMOJIOTUYECKOT0 00pa3oBaHMsl.

CrpykTypupOoBaHUE COJIepaHUsI y4eOHOro maTepuaia B MpPOrpamMme Mo
OMOJIOTUH OCYHIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAYCHUS 3HAHUU 00



OTJIMYUTENBHBIX OCOOEHHOCTSIX KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliuu
U SBOJIOLMHU. B COOTBETCTBMHM C 3TUM B CTPYKType y4eOHOro mnpeaMmera
«buonorus» BbIACIECHBI CIEAYIOIINE COAECpPKATENbHbIE JIMHUU: «buonorus kak
HayKka. MeTopl Hay4HOro nmo3HaHus», «Kierka kak Ouosornyeckas CHCTEMay,
«OpranusMm kak Ouonormueckass cuctemay, «CucremMa W MHOTroooOpasue
OpraHUYEeCKOT0 MHUpa», «OBOJIOLUS >KUBOW MPUPOIB, «IKOCUCTEMBI U
MIPUCYILNE UM 3aKOHOMEPHOCTH.

enp m3yuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOMUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATBLHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpPETeHHE YMEHUU
WCITOJIB30BATh 3TU 3HAHUS IS TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JocTrkeHne uenu usydeHuss ydeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEYUBAETCA PEIICHUEM CIICTYIONINX 3a/1au:

OCBOCHHME O00YYaIOIMMHUCS CHUCTEMbl 3HAHMA O OMOJOTMYECKUX TEOPUSX,
YYEHUSAX, 3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3ax, IpaBWiax, CIyKalluX
OCHOBOM 11711 pOPMUPOBAHUS MPECTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O MeETOAaX HAyYHOTO T[IO3HAHUS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKHUBBIX CHUCTEM Pa3HOIO YPOBHSI OpPraHU3alldd, BbIJAIOLIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEA0BAHUAX B OUOJIOTUH;

dbopmupoBaHUEe Yy 00Yy4alOIIUXCS MO3HABATENIbHBIX, HHTEUIEKTYaIbHbBIX U
TBOPYECKUX CIIOCOOHOCTEN B IMPOLIECCE aHAIW3a AAHHBIX O MYTAX pa3BUTUSA B
OMOJIOTUH HAYYHBIX B3TJISA0B, UACH M MOIXOJ0B K M3YUYEHHUIO KUBBIX CHUCTEM
Pa3HOI0 YpOBHS OPraHU3aLUU;

CTaHOBJICHHE Yy OOydJamlmxca oO0meil KyiabTypbl, (GYHKIHOHATBLHOU
IPAaMOTHOCTH, pa3BUTUE YMEHUNW OOBACHATH M  OLICHUBATh  SIBIICHUS
OKPY>KalOLIEro MHpa JKMBOM MpPUPOABI HAa OCHOBAHMM 3HAHUW W OIBITA,
MOJTYYEHHBIX TTPU U3YUYEHUU OUOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMUXCS YMEHHH WIIIOCTPUPOBATh 3HAYCHHE
OMOJOTMYECKUX 3HAHUUA B MPAKTUYECKON NEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIIOBEKOM KUBOU
MPUPOJBI, HEOOXOAMMOCTH OEpeKHOr0 OTHOIICHHS K HEH, COOIIOICHHS
ATUYECKUX HOPM IIPU MPOBEJECHUU OHOJOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM I MOBBILIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, UIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOW JKU3HU
JUTSL OLIEHKH TIOCIIE/ICTBUN CBOEH JIEATETbHOCTH MO0 OTHOIICHHIO K OKpYKarouien



cpene, COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHHE H  COOJIIOJICHHE MEp
npodUIaKTUKH 3a00JIEBaHUN.

B cucreme cpeanero obmiero oOpazoBanus «buonorus», nsyuaemas Ha
0a30BOM YpOBHE, SABJISETCS 00s3aTEIBHBIM YICOHBIM MPEAMETOM, BXOJISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jns w3ydeHuss Ouosiornd Ha 0a30BOM YpPOBHE CpPEAHEro OO0IIero
oOpazoBanust otBoauTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Heneno), B
11 xmacce — 34 gaca (1 yac B HezeIIO).



COIAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBs3b OHOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMU
U JPYrMMH €CTECTBEHHBIMU HaykKaMmu, (uiaocodueil, 3TUKOW, ICTETUKOH U
npaBoM. Ponb Ouosornn B (OpMHUpPOBAHWM COBPEMEHHOW HAYYHOH KapTHUHBI
mupa. CucreMa OMOJIOTMYECKUX HaYK.

Metonpl TO3HAHUS KUBOM MpUpoOnbl (HAOIIOJAEHUE, DSKCIEPUMEHT,
OomnUCaHue, WU3MEpeHHe, KiaccuuKaius, MOACIUPOBAHUE, CTATUCTHYECKAS
00paboTKa TaHHBIX).

JdeMoHcTpanuu:

IToptpersr: Y. [HapBun, I'. Mennens, H. K. Konbnos, /Ixx. Yorcon u O.
Kpuxk.

Tabauupl U cXxembl: «MeTO bl TO3HAHUS KUBOU PUPOIBDY.

JlabGopaTopHble U NpakTUYECKHEe PadOThI:

[Ipaktrnueckass padora Ne 1. «Mcnonb3oBaHue pa3iuyHBIX METOJOB IMPHU
U3y4eHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alus.

XKusble cuctembl (OMOCHCTEMBI) Kak NpeIMeT U3y4eHUs OWOJIOTHUHU.
OTnuune )XKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U HX pa3HOOOpa3we. YPOBHH OpraHU3AIMH
OMOCHCTEM:  MOJICKYJISIpHBIA, KJICTOYHBIA, TKaHEBbIA, OPTraHU3MEHHBIM,
MOMYJISIIIMOHHO-BUIOBOM, DKOCUCTEMHBIN (broreoreHOTHYECKUIN),
ounocdepHbIi.

JdeMoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKU JKU3HU», «YPOBHH
OpraHu3alyy >KUBOU PUPOJIBD».

Oo6opynosanue: Mmojenb MoJiekyisl JJHK.

Tema 3. XumMnueckuii COCTaB U CTPOCHHUE KJIETKH.

XHUMHUYECKHI COCTaB KIETKU. XUMUYECKUE BJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMA BOAbI M MHUHEPAJIBHBIX BELIECTB B KieTke. llopnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHne 6eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3zamenumble M 3aMEHUMBIE aMHUHOKHUCIOTBHI. AMMHOKHCJIOTHBIM COCTaB.
YPOBHH CTPYKTYpPBI OEITKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUIHAS U



YeTBEPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMCTBa OelkoB. buonorumueckue
(GyHKUIHUH OENKOB.

depmeHTHl — Ouosiormueckue Karamuzatopsl. CrpoeHune QepmeHTa:
aKTUBHBIA LEHTp, cyOcTpartHas cneuupuyHoctb. Kodepmentsl. BuramuHsbl.
OTnuuus PepMEHTOB OT HEOPTAHMYECKUX KATaTH3aTOPOB.

VYrneBoawl: MOHOcaxapuabsl (TJIHOKO3a, pubo3a U Je30Kcupudo3a),
aucaxapuibl (caxaposa, JIaKT03a) W MoJIMcaxapuiibl (Kpaxmani, TJIMKOIEH,
1esuIono3a). buonornyeckue GpyHKIIMM yriieBo10B.

JIunu e TPUTIIUIIEPUIBL, bocomunuasl, CTEPOUIBIL.
['unpodunbHO-ruApodoOHBIE CBOMCTBA. buonorunueckue (QpyHKIUU JUMUAIOB.
CpaBHeHHE yIIeBOIOB, OETKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTHUU.

HyxkneunoBsie kucnotrel: JJHK u PHK. Hykneotuasl — MoHOMEpHI
HYKJIeUHOBBIX KHUCIOT. Ctpoenue u ¢ynkuun JIHK. Crpoenue m QyHkumm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIIUH.

[uronornss — Hayka o kjierke. KierouHas teopuss — mnpumep
B3aUMOJICUCTBUS WA M (PAKTOB B HAy4YHOM MO3HAHUU. METOAbl U3YYCHUS
KJIETKH.

Krnerka kak menoctHas >kuBasi cucrema. OOmue NPU3HAKK KIIETOK:
3aMKHyTas HapyxHasi MmeMOpana, Mmonekynbl JIHK kak renernueckuil anmapar,
CHUCTEMa CUHTE3a Oelka.

Tunel KIeTOK: 3yKapuoTHYecKas U Mpokapuotuueckas. OcoOeHHOCTH
CTpPOEHUS mpoKapruoTruueckon kineTku. Knetounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, KUBOTHOU M
IrpUOHON KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, IIITMKOKAIUKC,
ux Qyskuuu. Ilnazmatmyeckas wemOpaHa, €€ cBoilcTBa M (PYHKIUHU.
[uromnasma u e€ opranouasl. OgHomeMOpanHbie opraHoubl Kietku: OIIC,
annapar [onbku, sm30coMbl. [lomyaBTOHOMHBIE OpPraHOMABI  KIIETKH:
MUTOXOHJIpUM, macTuabl. [IpoucxoxaeHrne MUTOXOHIpHUM W muiacThi. Bumabl
mwactua. HemeMOpaHHble OopraHOWAbl KJIETKUA: PUOOCOMBI, KJIETOUHBIN LIEHTP,
LIEHTPUOIU, PECHUUKHU, KTYTUKUA. DYHKIIMU OPraHOUI0B KJIETKU. BKitoueHus.

SAnpo — peryasTopHblil IeHTp KieTku. CTpoeHue spa: siaepHas 000JI0uKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JlemoHncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.



Huarpammel:  «PacnpeneneHne XUMHYECKHUX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOIEH.

Tabmuuer u cxemsl: «Ilepruonnueckas TabaUIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyabl BOAbDY, «buocuHTe3d Oenka», «CTpoeHHuE MOJEKYJIbI
oenka», «Ctpoenue depmentayn, «Hyknennosrsie kucinotel. JJHK», «Ctpoenue
MoJiekysibl  AT®O», «CTpoeHHe »>YyKapHUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHue pacTUTeNbHON KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON  KIEeTKW», «CTpoeHue sapa KIETKW», «YTJIEBOABDY,
«JInmmaeny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHME JJISi MPOBEICHUS
HAOIOACHUHN, W3MEPECHHM, DKCIIEPUMEHTOB, MHUKPOIIPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPHUAIIBHBIX KJIETOK.

JlaGopaTopHblie H IpakTHYecKue padoThbl:

JlabopaTopHas pabora No 1. «M3ydeHue KaTaqTuTUYECKONW AKTUBHOCTHU
(hepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopuasi pabota Ne 2. «M3yueHue cCTpoeHHs KIETOK pacTeHH,
KUBOTHBIX U OaKTEpUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnaparax U ux
OMHUCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTD KJIETKH.

OOmeH BemiecTB, WK MeTab0IM3M. ACCUMIIISINS (TUTaCTHYECKUT 0OMEH)
U JTUCCUMWISIIUS (SHEPreTUYECKUil 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpoliecca
MeTrabonu3ma. Poilb 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUHA B NMOHHUMAHUHU
MeTaboau3ma.

Tuner oOmeHna BemecTB: aBTOTPOdHBI U TeTepoTpodHbIi. Ponb
(dbepMeHTOB B 0OMEHE BEIIIECTB U NMPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBass (a3l (oTocuHTE3a. Peakuuu
dotocunreza. DPpdekTUBHOCTh (OTOCHHTE3a. 3HaueHHe (HOTOCHHTE3a ISt
XKU3HU Ha 3emuie. BnusHue ycnoBuit cpeabl Ha (DOTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €r0 MPOIYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3Upyroume OakTepuu. 3HaAUeHHE XEMOCHHTE3a
JUIA KU3HHU Ha 3eMIie.

DHepreTrueckuii 0OMeH B KiieTKe. PaciieruieHre BellecTB, BbIACICHUE U
AKKyMYJUPOBAaHHE DHEPTUM B KIETKE. OTambl SHEPTeTHYECKOro OOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuciopogHoe okucieHue, WIH KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. DddekTuBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peaknuun matpuuHoro cuHte3a. ['enetnueckas uHpopmamus u JHK.
Peanuzanus renernyeckoi mHdopmanuu B KieTKe. [ eHeTHYecKud KOJ U €ro



cBoiictBa. TpaHckpumiusa — warpuunbli cuHte3 PHK. Tpancusaiua —
OuocuHTe3 Oenka. Ortanbl TpaHchasuuu. KoaupoBanue aMHHOKHUCIOT. Poib
pubocom B OMOCHHTE3€E OerKa.

Hexknerounsie ¢popmbl xu3HU — BUpPYChL. MicTopust oTKphITHs BUpYycoB (/1.
N. HWBanosckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuil, >XMUBOTHBIX M YEJOBEKAa, BHI3bIBAEMBIC
Bupycamu. Bupyc nmmynoaedunura yenoseka (BUY) — Bo36ynurens CITN/a.
OOpaTtHass ~ TpaHCKpUIIIMsS, peBepraza U  uHTerpaza. IIpodunaktuka
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /1. Y. iBanosckuit, K. A. Tumupsses.

Tabmuupr u cxembl: «Tumnbl nutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xnopornact», «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u ¢yHKUHOHUpOBaHHE TeHa», «Cunre3 Oenkay, «[eHeTHmueckuit
Ko, «Bupyce», «bakrepuodarm», «CTpoeHHEe M KU3HEHHBIM LUK BHUpyca
CII1/a, 6axrepuodara», «Permxkarus JHK.

O6opynoBaHue: MOJICIM-aIIUINKALIUN «Y 1BocHHE JHK "
TpaHCKpuMusa», «buocunres 6enkay, «CTpoeHue KIETKN», MOJCIb CTPYKTYPhI
JTHK.

Tema S. Pa3MHOKeHHe 1 MHANBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounbiii nuki, Wik >KM3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Ipomeccrl, mpoTekaromme B nHTepdase. Permmukanus — peakiuss MaTpUIHOTO
cunre3a JIHK. Ctpoenume xpomocomM. XpOMOCOMHBIM HaOOp — KapUOTHIIL.
JIMTUTONHBIA W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHJIBI.
[{utonornuyecknue OCHOBbI PpPAa3MHOXKEHHUS W HWHJIUBUAYAIBHOTO Pa3BUTHS
OpPraHU3MOB.

Henenue knetkn — Muto3. Craauu muto3sa. [Ipoueccsl, mpoucxoasiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOTOTUYECKAN CMBICT MUTO3A.

[Iporpammupyemas rubesb KJIETKU — aromnTo3.

@opMbI pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe | TMojoBoe. Bumisl
Oecrooro  pa3MHOXKEHUS:  JIeJICHUE HAJBOE, TOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKECHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €I0 3HAYCHUE JJISl CEJICKIIHH.

[TonoBoe pazMHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranuu meiio3a. Ilponeccel, npoucxoasdmme Ha CTagusx Menosa.
IToBenenne xpomocoM B Meio3e. KpoccunroBep. buonornueckuid CMbICH U
3Ha4YeHUE Meno3a.



['ameTorenes — mpoiiecc 00pa3oBaHMs TMOJIOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU U sSsMYHUKU. OOpa3oBaHUE U Pa3BUTUE MOJIOBBIX
KJIETOK — raMeT (CrepMaTo30uj, SHIEKIIeTKa) — CIepPMaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTpPOCHUS SIUIEKIECTOK W CcrepMaro3ouioB. OIUIOJ0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl IMOPUOHATHHOTO PA3BUTUS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysnus, opranorenes. [locramOpruonansHoe pazButue. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTuYuHOYHOE). BnusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHbIE
YPOJICTBa.

Poct u pa3Butue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTAINH PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupbr 1 cxembl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY», «JIBoiiHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHHE
pacteHuity, «JleneHue kieTku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kitetounslit iukny, «Permukanus JJHK», «Muto3y,
«Menosy», «IIpssMoe 1 HenpsIMOe pa3BUTHUEY, «['aMeTOreHe3 y MIEKOIMUTAOIINAX
1 4elnoBeKa», «OCHOBHbBIE CTAIMM OHTOTEHE3a.

OGopynoBaHue:  MHUKpPOCKOI,  Mukpomnpenaparbl  «CrepMaTo30uabl
MJICKOITUTAIOWIETO», <« SlMUekneTka MIeKkonuraromero», «KapuokuHes B
KJIETKaX KOPEIIKa JyKa», MarHUTHAs MOJAENb-aNIUIMKALUS «JleIeHne KIETKn»,
moxenb JIHK, Mmogens metadazHoit XpoMOCOMBL.

JlaGopaTopHble U NpaKTHYECKHEe PadoOThI:

JlaGopatopnas padora Ne 3. «HaOmrogeHue MuTO3a B KJIETKAX KOHYHMKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopatopHasi padota No 4. «M3ydeHue CTpoeHHUs TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIpenaparaxj.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTukd. lMcropus pa3Butus reHEeTHKH. Ponb
IUTOJIOTUM U SMOPHOJIOTUM B CTAHOBJICHHM T€HETHUKHU. Bkiaj poccuiickux u
3apyOCKHBIX  YYEHBIX B  pa3BUTHE TEHETUKH. MeToabl  TEHETUKHU
(ruOpUAOIOTUYECKUNA,  LUTOTCHETHUYECKUH,  MOJIEKYJSPHO-T€HETUYECKUN).
OcHOBHbBIE T€HETUYECKHE MOHATHS. | 'eHeTUUeCcKasi CHMBOJIUKA, UCTIOJb3yeMasi B
CXEMax CKpelIMBaHUM.

3aKOHOMEpPHOCTH  HAcjl€JOBaHUA  NPU3HAKOB, YCTaHOBJIEHHbIE [
Mennenem. MoHOruOpUAHOE CKpelIMBaHue. 3aKOH €IWHOO0O0pa3us TruOpuioB



nepBoro mnokoJjieHusi. IIpaBuino JTOMHHUpPOBAaHUA. 3aKOH PpACIICIJICHUS
npu3HaKkoB. ['unore3a yuctorsl rameT. [1oaHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpunHoe CcKpemuBaHWe. 3aKOH HE3aBHCHUMOTO  HACJeJIOBaHUS
npu3HakoB. lluTtoreHernueckue OCHOBBI  JUTHOPUAHOTO  CKPEIIUBAHMUS.
AHanu3upymolee CKpElIUBaHUE. Hcnonws3oBanue AHAUTU3UPYIOIIETO
CKpeILUBaHUs JIJIsl ONPEICIICHHS TeHOTHUIA OCOOU.

CuemienHoe HacjenoBanwe Tnpu3HakoB. PabGora T. Moprana 1o
CUCIUICHHOMY HAacJ€JOBaHWI0 TeHOB. HapymieHnue cuemieHus TreHOB B
pe3ysbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHS HACIIEACTBEHHOCTHU. | eHeTuYecKue KapThl.

I'enetuka nona. XpoMOCOMHOE OIpeeieHUE Moja. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['oMoraMeTHble M TeTeporaMeTHbie opraHu3Mmbl. HaciemoBanue
MPU3HAKOB, CIIEMIJIEHHBIX C MOJIOM.

N3MeHUYnBOCTb. Bupl M3MEHYHUBOCTH: HEHACJICACTBEHHAS u
HacleACTBeHHad. Poib cpeabl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MoJIu(PUKAIMOHHONM M3MEHYMBOCTU. BapuanuoHHBIN psg u
BapuanuoHHas KkpuBas. Hopma peakuuum mnpusHaka. KoindecTBeHHbIE U
Ka4eCTBEHHBIC MPHU3HAKU U X HOpMa peaknuu. CBoMcTBa MOIU(PUKAITMOHHOMN
W3MEHYUBOCTH.

HacnencrBenHas, vl TeHOTHIIHYECKAs,, M3MCHYNBOCTh. KoMOMHAaTHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMPOILlECC — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTallMOHHAasT W3MEHUYMBOCTh. Kiaccuukarus MyTaruii:
T€HHbIC, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NPUYMHBI MYTAIUH.
Mytarennpie (pakTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACICICTBEHHOMN
n3menunBoctu H. 1. BaBuiosga.

BuesanepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka 4venoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHUKHU
YeJI0BEeKa: reHeaJIOTHYECKUH, OM3HEIOBEIH, IIMTOr€HETUYECKUH,
OMOXUMUYECKUM, MOJICKYJIIpHO-TeHeTnYeckuii. COBpPEMEHHOE OmpeeieHue
TFE€HOTHUIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TECHOTUIIMPOBAHUE, B TOM UYHUCIIE C
nmomompio IIIIP-amanu3a. HacnencTtBeHHble 3a00JIeBaHMS UYEIOBEKAa: T'€HHEIC
0oJie3HHU, O0JIE3HU C HACJICICTBEHHON MPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIE
6onezan. ComaTudeckue H TeHepaTuBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JICUCHHS
reHeTHIecKuX Oone3neil. MeanKko-TeHeTHIeCKoe KOHCYJIbTUPOBAHKE. 3HAUCHUE
MEIMIIMHCKOM TE€HETUKHM B MNPEAOTBPALICHUU M JICYEHUM TE€HETUYECKUX
3a00J1eBaHMI YEIIOBEKa.

JdeMoHcTpanuu:



IToptpetsl: I'. Mengaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuuer u  cxembl: «MOHOTMOPUAHOE  CKpEIIMBAHME U  €rO
LATOTE€HETUYECKAas: OCHOBa», «3aKOH PACHICIUIEHUS U €r0 LUTOTCHETUYECKAs
OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruOpugHoe  CKpenuBaHue,
«lluTonornyeckue  OCHOBBI ~ JUTMOPUIHOrO  CKpeluBaHus», «Meho3y,
«B3anmoaenCcTBUE aJUIENbHBIX TE€HOBY», «l'eHeTndyeckue KapTel pacTEHUH,
KUBOTHBIX U 4eloBeKka», «['eHeTnka nona», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUEIJIEHHOTOo ¢ mnojom», «Kapuotumnbl yenoBeka M KUBOTHBIX», «Bujsl
U3MEHUUBOCTHY», «MoaudukanmonHas u3MeHYUBOCTHY, «HacnenoBanue
pesyc-baktopa», «I'eHeTnka rpymnm KpoBm», « MyTalinoHHast U3MEHUYUBOCTD.

O6opynoBanue: Mojenu-anIuiMkanuu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpuaHoe ckpeniuBanuey, «llepexpéct
XpOMOCOM», MUKPOCKOIN M MUKpompemnapar «Jpo3oduna» (Hopma, MyTaruu
(hopMBI KPBUIBEB U OKPACKU Tela), repoapuil «I'opox mOCEBHONY.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

JlaGopatopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAIMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUAITMOHHOTO Psifia U BApUALIMOHHOW KPUBOMY.

JlabopaTtopHas padota Ne 7. «AHasu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX
MHKpPOITpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Ceneknuys Kak HayKa U Ipouecc. 3apokACHUE CEJIEKINN U JOMECTUKALM.
Yyenne H. WM. BaBunoBa o IeHTpax MNPOUCXOXKIACHUS H MHOT0O00pa3us
KYJIbTYPHBIX pacTeHUM. [{eHTpbl MPOUCXO0XKAECHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCoBBIi U MHIMBUAYATbHBIA OTOOPHI
B CEJIEKIIMM PACTEHHUI U KMBOTHBIX. OLlEHKa 3KCTepbepa. bin3kopoacTBeHHOE
CKpeluBaHue — WHOpuauHT. Yucras nuHusg. CKpelMBaHUE YHUCTHIX JIMHUH.
['etepo3suc, niu rudbpuaHas cuna. HeponctBenHoe ckpeniuBaHue — ayTOpUIUHT.
Otnanéunas ruOpuam3anuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M
MOJYYEHNUE MOJUIUIOUAOB. JOCTHXKEHUSI CENEeKUUH PACTeHUM, YXUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOJACTBA. | '€HHAsI MHXKEHEpHUs. DTarlbl
co3ganusi pekomObunantHod JIHK wu Tpancrennbix opranusmon. Kierounas



ukeHepusa. KierouHnble  KyabTyphl. MHUKPOKIOHAJIBHOE  Pa3MHOXKECHHUE
pacrenuid. KioOHMpOBaHME BBICOKONPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE U ATHYecKHe Mpoodsiembl. MO — reHeTHdyecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpersi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HMBaHoB.

Tabmuier u cxeMbl: kapta «LleHTpbl TPOUCXOXKIEHUSI U MHOTO0Opa3us
KyJbTYpHBIX pactenuit»y, «llopoabpl gomamHuX KMBOTHBIX», «CopTta
KyJbTYPHBIX pacTeHui», «OtnanéHHas rudpuausamus», «PadoTel akagemuka
M. @. UBanoBay, «Ilomumiongusy, « O0BEKTh OMOTEXHOJIOTHNY, «KIIeTOUHBIS
KyJbTYpbl W KIOHMpOBaHHE», «KOHCTpyHMpOBaHME U TEPEHOC TE€HOB,
XPOMOCOMY.

OGopynoBaHue: MYJISDKH IUIOJOB M KOPHEIUIONOB JUKUX (opM u
KYJBTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKoX031iCTBEHHbIE PACTEHUS.

JlaGopaTopHblie U NpakTHYecKue padoThbl:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHUSI CEJIEKUMU PACTEHUU M
YKMBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, IJIEMEHHY 1O bepmy,
COPTOUCTIHITATENIbHBI  y4acCTOK, B TEIUIMYHOE XO34MCTBO, J1a00paTOpHIO
arpOyHMBEPCUTETA UJIK HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBoIIOIMOHHAS OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHHMS 3BOJIFOLIMOHHOW TEOpUHU. DBOJIOLUOHHAS
Teopust U €€ MecTo B OMosioruu. BiausiHue 3BOJIIOLIMOHHON TE€OPUHU HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa 3BOMONMM. [laI€OHTOIOrMYECKHUE: TTOCIIEIOBATEIBHOCTD
MOSIBIICHUS BUJOB B MAaJCOHTOJIOTUYECKON JIETOMMUCH, TMEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoactBo U pasznuuve (ayH U Qiop MaTEpPUKOB U
OCTPOBOB.

DOMOpHONOrMYECKHe: CXOJACTBA MU Ppa3inyusi IMOPHUOHOB pa3HbIX BHUJIOB
IT0O3BOHOYHBIX. CPaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJOTHUYHBIE,
pYJUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYISIPHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYTEH y BCEX
OpraHu3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IIpeanoceulku BO3HUKHOBEHUS
JapBUHK3Ma. J[BIKyIIHME CHJIBI 3BOJIIOLMU BUAOB 1O JlapBuHy (M30bITOYHOE



Pa3MHOXEHHUE npu OTPAaHUYEHHOCTH  PECYPCOB, HeomnpeaenéHHas
M3MEHYHMBOCTh, OOpH0a 3a CyIIECTBOBAaHUE, €CTECTBEHHBI OTOOD).

Cunretuueckas teopust 3Bosoruu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosnonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLIUH.

JIBrxymue cuiibl (paxTopbl) IBOIIOIMN BUOB B MPUpPOie. MyTallMOHHbIN
Mpoliecc 1 KOMOMHATUBHAS M3MEHUYMBOCTh. [lomynsiumoHHbIe BOMHBI U Jpeild
reHoB. M30iums 1 MUrpanus.

EctecTBeHHbIl 0TOOp — Hampapisiomuid ¢GakTop 3BoJOLUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHu3MOB KaK pe3yJbTaT 3BooIuu. [Ipumepbl
MPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BupooOpazoBanue. Kpurepuum Buga. OcHOBHbIE (OPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THYECKOE.

MaxkpooaBomorusi. dopmel  sBOMIONMU:  (pUIIeTHYECKAsl, JTUBEPreHTHas,
KOHBEpreHTHas1, napauienbHas. HeoOpatumMocTh 3BOIIOLHUU.

IIpoucxoxaenue OT HECTIEHUAIIN3UPOBAHHBIX MIPEJIKOB.
[Iporpeccupyromas cnenuanu3amnus. AganTuBHAs paaualysl.
JemoHncTpanuu:

[Toptpersl: K. JIunnen, XK. b. Jlamapk, U. Japsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuiet U cxembl: «Pa3BuTHE OpPraHMYECKOro Mupa Ha 3emiiey,
«3apoIbIy TO3BOHOYHBIX JKHBOTHBIX», « ApXeonTepuKcey», «Dopmbr 60phrObBI 3a
cymectBoBanue», «EcrtecTtBeHHblli  oTOOpP», «MHOroobpasue  COpPTOB
pacTeHUI», «MHoroo0Opa3ue 10poJ YKUBOTHBIX», «ITomysAamumy,
«MyTannoHHasi U3MEHYUBOCTHY, « ApoMopdo3b», «nuoagantaumy, «O0mas
Jeresepauus», «Jpmwxkymme cuibl 3Bomoonuny, «Kapra-cxema Mapuipyra
Iy TEIIECTBUS 4. JapBuHay, «bopnoba 3a CYLLECTBOBAHUEY,
«IIpucnocobneHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUIO00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IU4YHBIMU TUIIAMH OKPACKH,
Ha0Op TUTOJIOB M CeMsTH, KoJuieKius «[Ipumepsl 3auTHRIX TPUCTIOCOOICHHH Y
AKUBOTHBIX», MOJieNIb « OCHOBHbBIE HAMPABIIECHUS 3BOJIIOIUNY, 00BEMHAS MOJIETh
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra mupa, KOJJeKIus «DOpMbI COXPaHHOCTH
HMCKOMAeMbIX JKMBOTHBIX W pacTeHui», moxaenb anmumkanus «llepexpéct
XpOMOCOM», BJIaxHble npenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «/lpo3ogunay (Hopma, MyTauuu (pOopMbl KPbLIbEB U
OKpacKH Tena).



JlabGopaTopHble U MpaKTUYECKHEe PadoOThI:

JlaGopatopnas padbora Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pabota Ne 2. «Onucanue nNpucrnocoO0JIeHHOCTH OpraHu3Ma
Y €€ OTHOCUTEIBHOIO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHay4YHbIE MPEACTABICHUS O 3apOXACHUM XKU3HU. HaydHble rumortesbl
BO3HMKHOBEHHUS KM3HM Ha 3emJjie: abuoreHe3 W MaHcHepMus. XHUMHUYECKas
HBOJIIOLINSA. AOUMOTEHHBIM CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHWYECKHX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW H3Bomtounu. HavanbHble
sTanbel Ouosiornueckoil sBomouuu. I['mnoresa PHK-mmpa. dopmupoBanue
MEMOpPAHHBIX CTPYKTYpP UM BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKU U UX
sBONIOLMS. POPMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickast spel. [lanmeo3olickas 3pa U €€ mnepuoapl: KeMOPUNCKUH,
OPAOBHUKCKHH, CHUTYPUHUCKHM, JEBOHCKNI, KAMECHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so301ickas 3pa U €€ NepUOIbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3omckass 2pa u €€ mnepuoabl: IMAJIEOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTrka KiIumaTa ¥ reoJIOrH4ecKux npoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOTO U >KMBOTHOrO MHpa. ApomMop(do3bl y pacTeHU U
KUBOTHBIX. [losIBIIEHME, pacBET U BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

CuctemMa OpraHMYecKOro Mupa Kak OTpaKeHHE 3BOJIOUUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNOBEKAa.  AHTpPONOJIOTMST  Kak  Hayka.  Pa3Butue
NPEACTABICHUA O  NPOUCXOXKIEHWM  4eloBeKa. MeToapl  U3y4YeHHs
anTpornorene3a. (CxoacrBa M pa3iuyusi  4YEJIOBEKA UM YKUBOTHBIX.
CucremMaTnuecKoe MoJ0KEHUE YeJI0OBEeKa.

JBuwxymue  cunbl  (dakTopel) — aHTpomoreHe3a.  HacnencrtBeHHas
M3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOuecTBEeHHbI 00pa3 KHU3HHU,
W3rOTOBJICHHE OPYIUH TpyZJa, MBILUICHHUE, PEYb.

OcHOBHBIE CTaJMM W BETBH SBOJIOLMHM YEJIOBEKAa: aBCTPAJIOINUTEKH,
Yenosek ymenslii, YenoBek mnpsamMoxomsumi, YemoBeKk HeaHAEPTaIbCKUU,
UYenoBek pa3symHblil. Haxoakn MCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOIECOUIHAS
(eBpaswmiickasi), HErpo-aBCTpajouJHas (9PKBATOpUAJbHAs), MOHIOJIOWIHAS
(a3uarcko-amepukanckasi). UepTbl nNpUCIOCOOIEHHOCTH — MpEACTaBUTEECH



YEJIOBEYECKUX Pac K YCIOBUSM CYIIECTBOBaHMS. ENMHCTBO YEIOBEUYECKUX Pac.
Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpersr: ®@. Penu, JI. [Tactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel n cxeMbl: «Bo3saukHoBeHHne CONTHEYHOM CHUCTEMED», «Pa3BuTHe
opraHuyeckoro wmupa», «PacturenbHas kietka», «KUBOTHas KIETKay,
«IIpokapuornueckas kinetka», «CoBpeMeHHasl CUCTEMAa OPraHUYECKOro MUpPay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAaJCOHTOJOTMYECKUX HaXOJOK IPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «JIpeBHenmune moan», «lpesaue moan», «llepsoie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pacoh».

O6GopynoBanue: wmymspku — «lIpoucxoxaenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHAEPTAJIblAa, KPOMAaHbOHIIA), CIENKH HIH
M300paK€HUsI KaMEHHBIX OPYJUi MEPBOOBITHOTO YeloBeKa (KaMHU-YOIIIEPHI,
pyomia, ckpebiia), TeoXpoHoOJOrHyYecKass Ta0nuIa, KoJuleKmus «DopMbl
COXPAHHOCTHU MUCKOMIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpakTHYecKue padoThbl:

[IpakTuueckas padora Ne 1. «M3yyeHue nckonaeMbIX OCTaTKOB pPacTEHUM
Y KUBOTHBIX B KOJUIEKIIUSX).

Okckypeust  «JBOJNIOLMSA ~ OpraHMueckoro wmupa Ha 3emue» (B
€CTEeCTBEHHO-HAYYHbIN UM KPACBETUECKUI My3eii).

Tema 3. Opranu3mMbl 4 OKpYy:KawInas cpeaa.

OKoJiorusl Kak Hayka. 3aJaud M pas3Aelibl  3KOJOrMU. MeTosl
AKOJIOTHYECKUX MCCIEIOBaHUI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO
YEJI0BEKA.

Cpenbl oOuTaHMsI OPraHU3MOB: BOAHAS, HA3EMHO-BO3/YIITHAS, TTIOUBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue ¢akropsl. Kiaccudukanus 3K0I0rHUecKuX (PaKkTOPOB:
abuoruyeckue, OMOTMYECKHE M aHTPOINOreHHbIe. JleWCTBHE HKOIOTHYECKUX
(haKkTOpPOB Ha OPTAHU3MBI.

AOuoTnyeckue (bhakTOopHI: CBET, TeMIeparypa, BJIAKHOCTB.
doronepuoausm. [lpucrnocobieHns OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX
(daktopoB. buonornueckue puTMBI.

buotnueckne  Qaxtopel. Bunmel < OMOTHUECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszurtusm,
KOONEpALMsl, MyTyaJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).



AMeHcanu3M, HeWUTpaiu3M. 3HadeHHUEe OMOTHYECKUX B3aUMOJCUCTBUHN IS
CYILIECTBOBAHMS OPTAHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyJsiiuid. (OCHOBHBIE IOKa3aTENH
MOMYJISILUUA: YUCIEHHOCTh, IMJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JnHaMuka 9MCcIeHHOCTH TOIMYJISIUU U €€ PeryJisius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. I'ekkensp.

Tabmuuel n cxemsl: kapta «IIpupoanbie 30Hb1 3eMun», «Cpeabl 0OUTaHUS
opranuzMoBy, «®Doronepuonuzm», «llomymsmumy, «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISAUUU UHPY30puu-Ty Penbkny, «[IumieBbie nenm».

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

JlaGoparopnas pab6ota Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PACTEHUM
13 pa3HbIX MECT OOUTAHUSY.

Jlabopatopnas pabota No 4. «BnusHue cBeTta Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «[loacuér TJIOTHOCTH TMOMYJSIIIUN Pa3HBIX
BUJIOB PACTCHUN».

Tema 4. Coo0mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

Coo0bmiecTBO opranu3MoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BUI0BAs,
MPOCTPAHCTBEHHAsI, Tpodudeckas (muimeBas). Buasl-momuHanTel. CBs3U B
onoleHoO3E.

Dkonoruyeckue cucteMbl (dkocuctemsbl). I[lonaTtue o0 sKocucTeME U
ouoreornieHoze. DyHKIMOHAIbHbIE KOMIIOHEHTBl 3IKOCUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BelECTB M TMOTOK DSHEPrUud B
skocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOocHCTeMBI. [IuiieBble ienu u
cetd. OCHOBHBIE IIOKa3aTeId  3KOCUCTEMBI: OHOMacca, MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMUJIbI: TPOIYKIIMU, YUCICHHOCTH, OrMomacchl. CBoiCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKUeccusl.

[IpuponHbie 3KOCHCTEMBI. JKOCHCTEMBI 03€p U peK. IJKOCUCTEMA
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak Qaxtop ycroiumBocTu 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3eMIie.

VYuenune B. U. Bepnanckoro o ouocgepe. I'paHunpl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero pynkuun. OcodeHHOCTH OHOChEphl Kak
IJI00aJIbHOM 3KOCUCTEMBL. Jl[MHAMUYECKOE paBHOBECHE M OOpaTHasl CBsI3b B
ouocdepe.



KpyroBopotsl BemectB MU OHWOT€OXMMHUYECKHE LMKl  3JIEMEHTOB
(yraepona, azora). 3oHaNbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiid. AHTPONOTeHHbIE HW3MEHEHUS B
ouocdepe. 'modanbHbIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue OpUpOABI M 4YEJIIOBEYECTBA. CoxpaHeHune
Ouopa3zHooOpa3usi Kak  OCHOBa  ycTrouumBocTH  Ouocdeprl. OcHoBa
PaAIMOHAIBHOTO YMPAaBICHUS MPUPOIHBIMH PECypcaMy M WX HCIOIh30BaHUE.
JlocTukeHrs OMOJIOTUH U OXPaHa MPUPOIBI.

JlemoHcTpanuu:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl n cxemsl: «Ilnmesbie nenn», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobiectBay, «llenu nuranusy, «IKoNOrHUYECcKas MUPAMUIIAY,
«buocpepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOI'O  JIECay,
«JKocucTeMa XBOMHOro Jjeca», «buOIeHO3 BOJOEMA», «ATPOIECHO3Y,
«IIpumepHBIE aHTPOINIOTEHHBIE BO3IAEHCTBUS Ha MNPUPOAY», «Baxueinmne
MCTOYHMKHU 3arpsi3HEHUs] BO3JyXa U TPYHTOBBIX BOI», «[louBa — BaxkHeH1as
coctaBisitoniasi Ouocdepb», «PDakropbl nerpanaudd nouB», «llapHUKOBBIN
abdexT», «DakTophl PaAMOAKTHUBHOTO 3arpssHeHusi Ouochepwr», «OO0mas
CTpyKTypa Ouocdepn», «PacnpocTpanenue xu3Hu B 6uochepe», «O30HOBBIM
sKkpaHn ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «Kpyropopot azora B
IPUPOCH.

O6opynoBanue: MOAETb-aNTUIMKAUS « [ UMMYHBIE OMOIIEHO3bI», TepOapHii
«PactutenbHble  cooOmiecTBa», koiuiekuun — «buouenos», «Bpenurenu
BAXHEHIINX CEIIbCKOXO3SHUCTBEHHBIX KYJIbTYyp», TepOapuu U KOJUICKIUU
pacTeHU U >KUBOTHBIX, MPUHAIJICKAIIUE K PA3HBIM SKOJOTUYECKUM TpyIIaM
onHoro Buaa, Kpacnas xknura Poccuiickoit ®enepamnuu, wu300paKeHUS
OXpaHsieMbIX BUJIOB PACTCHUH U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUSA IIPOTPAMMBI 110
BMUOJOI'MN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHIA

Cornmacao ®I'OC COO, ycraHaBnuMBarOTCSA TpeOOBaHMS K Pe3ysbTaTam
OCBOGHHUSI OOYyYalOIIMMHCS TIPOrpaMM CpeAaHero oO0miero o0Opa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MpeameTa «buoaorus»
BBIJICJICHBI  CIEAYIOLIME  COCTABJSIONIME:  OCO3HAaHUE  OO0yYarOU[MMHCS
POCCUHCKON TPaKJTaHCKOM HJIECHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO,
CaMOCTOSATEILHOCTH U CaMOOTIPEIEICHUIO, HAJTUYHEe MOTHBAIIMU K OOyYCHHUIO
OMOJIOTKH, LIeTICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKIEHUN TMYHOCTH HA
OCHOBE KJIIOYEBBIX IIEHHOCTEM U HCTOPUYECKUX TPAAMUIUN Pa3BUTHUS
OMOJIOTUYECKOTO  3HAHUA, TOTOBHOCTb M  CIOCOOHOCTh  OOYyYaroluXcs
PYKOBOJICTBOBaThCS B CBOEH  JIEATEIIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MPUCYIIUMHU CHCTEME OMOJOTUYECKOro OOpa30BaHUs, HAIMUWE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LU W CTPOUTH
KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MpeameTa «bUoIoTusy AOCTUTarOTCs
B ©IWHCTBE y4YeOHOW M BOCHHUTATECIBHOW JESATEIHPHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU  POCCUUCKUMH  COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMA B OOIIECTBE MpPaBUIaMU U
HOpMaMHM  TIOBEACHUS U  CHOCOOCTBYIOT  MpoleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3UIIMHU JTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K 3aKOHY M MPABOMOPANKY, YEIOBEKY Tpyla H
CTaplieMy TIOKOJICHHIO, B3aUMHOIO YBaXKECHHS, OEpPEKHOr0 OTHOIIECHUS K
KyJbTYPHOMY HAaCI€OUI0 W TpagulusM MHOTOHAIMOHAJBbHOIO Hapoja
Poccuiickon ®@enepanuu, Npupoe U OKPYKarolIe cpeae.

JIMdHOCTHBIE pPE3yNbTaThl OCBOEHHUSA YyueOHOro mnpeamera «buomorus»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTH U CIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBATHCSl C(POPMUPOBAHHON BHYTPEHHEH TO3HUIMEH JHUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTALUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHUII,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa,
paclIMpeHne >KU3HEHHOIO OIbITa W OMNbITa JESITEIBHOCTH B IPOLECCE



peanu3ali OCHOBHBIX HAINpaBIEHUW BOCHUTATEIBHOW JAESITENBHOCTH, B TOM
YUCJIE B YaCTH:
1) rpa:xaaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh  TPAKIAHCKOM  TMO3MUIIMU  OOy4arwIIerocss  Kak
AKTUBHOTO W OTBETCTBEHHOI'O YJI€HA POCCUICKOI0 00I1eCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEILHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENETsATh COOCTBEHHYIO MO3HIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMU YOSKIICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSIMU
U COIMAJIbHBIM TOJI0KECHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOILIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIEHUS! K MHEHHIO OIMOHEHTOB TPH OOCYXJEHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTHU3Ma, YBAKEHUS K CBOEMY HApOJAY, UyBCTBAa OTBETCTBEHHOCTH IEpE]]
PonuHoM, ropmocty 3a cBOM KpaH, CBOIO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOIUIOE U HACTOSIIIIee MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACIEAUI0 M MaMsSTHUKaM
OPUPOABI, TOCTIKEHUSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKMX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OHMOJIOTHM, TOHUMAHHS 3HAY€HUs OMOJOTHMH B TO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexxaEéHHOCTh, TOTOBHOCTh K CIyKeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyaAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO0;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMUTENSIM, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS IEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuussMu HapoaoB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE SMOLMUOHAIBHOTO BO3JICUCTBUA KUBOW IPUPOABI U €€
LIEHHOCTH,;

TOTOBHOCTh K CAMOBBIPQ)XEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMIIEHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) pusuueckoro BocnuTaHus, GOpMHUPOBAHMS KYJbTYPHI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJy4yns:

NOHMMaHUE W peaju3alus 3I0pOBOr0 M 0e30MmacHOro oOpasza KU3HU
(3mopoBOo€e  mUTaHWE, COOJIOJEHHWE TUTMEHHMYECKHMX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXA, peryisipHas ¢uznueckas
aKTUBHOCTB), O€pPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3UYECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MMOHMMAaHWE IIEHHOCTU TMPaBUJI WHIUBUAYAIHBHOTO M KOJIJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYAIUSAX, YTPOXKAIOIMIMX 370POBBIO U JKU3HU
JIIOJICH;

OCO3HAHHWE  TMOCJIEACTBUM W  HENPUATHUS  BPEIHBIX  MPUBBIUEK
(ymotpeOieHus aqKoroJisi, HAPKOTUKOB, KypEeHHS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKONW M COLHMAIBHOU
HaIIPaBJICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITETILHO BBITIOHATH TaKyIO JESTEIbHOCTD;

WHTEpPEC K pasnu4yHbiM cdepaMm MnpodhecCUOHATHHOM JIeITeNbHOCTH,
YMEHHUE COBEPILATh OCO3HAHHBIN BbIOOP Oyayiel npodeccun u peaan3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MNPOTSIKECHUU BCEU KU3HU;

7) 3K0JI0TH4€eCKOro0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11e7IeCO00pa3HOE OTHOIIECHHE K MPUPOJE KaK HMCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;



MOBBIIIEHWE YPOBHS JKOJIOTMYECKON KyJNbTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYMKOB M OILIEHKM HMX BO3MOXHBIX TOCIEICTBUN ISt
OKPYXKaroUIeH Cpebl;

OCO3HaHHUE rI00aJbHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U IMyTel ux
pelieHus;

CIOCOOHOCTh HCIOJIb30BAaTh MPUOOPETAEMBbIE MPU H3YYEHHH OMOJIOTHH
3HAHUS W YMEHUS NpPHU PEIICHHH MpPOOJieM, CBSI3aHHBIX C PAMOHAIbHBIM
MIPUPOJIOTIOIB30BaHUEM  (COOJIIOJCHUE TIpaBWJ TOBEJICHUS B  MPHUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B 3KOCUCTEMAaX, OXpPaHYy BHUJOB,
IKOCUCTEM, OHOChEphl);

AKTUBHOE HENPUATHE JACUCTBUW, NPUHOCAIIMX BpEI OKpPYXKarollen
NPUPOAHON Cpelie, YMEHHUE POTrHO3UPOBATH HEOIArONPUSITHBIE IKOJIOTHUECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;

HaJU4YUE Pa3BUTOrO HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTMYECKON
KYJbTYpbl, OIbITa JAESITEIBHOCTH SKOJOIMYECKOM HANpPaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCSI MU B MIO3HABATEIILHOM, KOMMYHUKATUBHOM U COLMAIIbHOM
MpaKkTUKe, TOTOBHOCTM K YyYacCTHUIO B MPAKTUYECKOW  JIESITEIHHOCTH
AKOJIOTMYECKOMN HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKHU M OOIECTBEHHON MPAKTUKH, OCHOBAaHHOTO Ha IHAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUID CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M UWTATENIbCKON KYJBTYPhI KaK Cpe/ICcTBa
B3aUMOJECHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHue cnenupukyd OHWOJOTrMU KaK HAayKH, OCO3HAaHUsA €€ pojiu B
(GbopMHpPOBAaHUM PAITMOHAILHOTO HAYYHOT'O MBIILIEHUS, CO3JaHUM IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €IUHCTBE MPUPOJbI, YETOBEKA U
oOIecTBa, B MO3HAHUHU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoOIeM
COXpaHEHUsl MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIsl COBPEMEHHOM ITUBHUIIA3AIIN:
obOecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JJaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpCHBIE TPOOIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKa MyTel BbIXOJa U3 TJI00AIbHBIX AKOJIOTHYECKUX MPOOIeM
n obecneyeHHs IMepexoJa K YCTOWYMBOMY pPa3BUTHIO, pPalUOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTMUECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOMIEeH KyJIbTYPhl, E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOW  TIPAaMOTHOCTH  OOydYarouumxcs,
dhopmupyemoit mpu n3y4eHuu OUOJIOTHH;

MOHMMAHUE  CYIIHOCTH  METOJOB  TIO3HAHUS, HCIOJb3YyeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS JIJIS
aHanu3a U OOBSICHEHUS SBIICHUNM OKPYKAIOIIETO MUPA W MPOUCXOMAIIUX B HEM
M3MCHCHUH, YMEHHUE JIeJlaTh O0OCHOBAHHBIC 3aKITIOYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS TAHHBIX C IEJIBI0 MOYYEHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO HCIOIb30BaATh OMOJIOTMYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peaTbHbIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HAaHHME IIEHHOCTH HAYYHOU NIeATETbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATEILHOCTh HHANBUAYAJILHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY TOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaThl  OCBOSHHS ~ Y4eOHOTO  IIpeaMera
«buonorus» BKJIIOYAIOT: 3HAYUMBIE IS (POPMHUPOBAHUS MHPOBO33PEHUS
OOyJarommMxcst  MEKIUCIUIUTMHAPHBIE  (MEXIPEAMETHBIE)  OOIIECHAYYHbIE
MOHATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOM KapTHHBI MUpA M CIEHUPUKY
METOJIOB TIO3HAHUS, WCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, Hay4dHbId (haKT, MPUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEIOBaHHE, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT u JIPYTHUX), YHUBEPCAJIbHbBIC y4eOHBIC JICUCTBUS
(mo3HaBaTebHbIE, KOMMYHHKAaTHBHBIE, PETYJSTUBHBIE), OOECIECUUBAIOIINE
dbopmupoBaHue (yHKIIMOHAIHPHOW T'PaMOTHOCTH M COITMAJIBLHON KOMIIETECHIIUH
oOyyJarommxcsi, CHOCOOHOCTh OOYYaloIIMXCsl  WCIOJIb30BaTh  OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUA M  YHUBEpPCaJIbHbIC
y4eOHbIC ICUCTBUS B TO3HABATEILHON U COITMATILHOMN MTPaKTHUKE.

MeranpeaMeTHble pe3yabTaThl OCBOCHUS MPOTPAMMBI CPETHETO OOIIETO
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiajeHne YHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
NEeUCTBUAMMU:

1) 6a3oBble JIOrHYEeCKHE TeHCTBHUA:



CaMOCTOATENbHO  (pOopMyNIHUpOBaTH M aKTyaJIU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, Kiaccudukauuu, o0OOLIEHUs), pPacKpbIBaTh
CMBICIT OMOJIOTUYECKHX TOHSATUN (BBIIEIATH HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMU);

ONpEeNeNATh LIeNI JEATEeNbHOCTH, 3a/aBas NapaMeTpbl U KPHUTEPHUH HX
JOCTHKEHHUS, COOTHOCUTH PE3yJIbTaThl JEATEIHOCTH C IOCTaBJICHHBIMHU
LEISMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TMOHATUS Uil OOBsICHEHUS (HAKTOB H
SABJICHUM KUBOU MTPUPOJIBL;

CTPOUTH JIOTUYECKHE pACCYKICHUS (MHAYKTUBHbBIC, IEAYKTHUBHBIE, IO
aHAJIOTUH), BBIABIISITE 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHITh  CXEMHO-MOJICTIbHBIE  CpElCTBAa Uil MPEJCTABJICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYMH Pa3HOrO poJa, BBISIBICHHBIX B  Pa3IUYHBIX
MH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUsI MTPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEJIbHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YyJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUMN €SI TENHHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH PA0OTy B YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TP PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE AeliCTBHS:

BJIAJICTh HaBBIKAMHU  y4€OHO-HCCIICIOBATEIIbCKOMN u MIPOEKTHOMN
NEATeNIbHOCTH, HaBbIKAMHM  paspelieHuss npoOJjeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PEIICHUSI MPAKTHUYECKUX
3a/1a4, MPUMEHEHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

HCIIOJIB30BaTh Pa3JIMYHbIC BUJbI ACATEILHOCTA MO TMOJYYEHHUIO HOBOIO
3HaHUS, €r0 HMHTEPHpEeTaIud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Y4EeOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/TaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMHpoBaTh  HAYYHBI  TUO  MBIIUICHUSA,  BJIAJETh  HAYYHOU
TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUAMHU U METOAAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NESATEbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI JUJIS JT0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANMM3UPOBAaTh TIOJYYCHHBIE B XOJE PEIICHUS 3aJadd pPe3yJbTaThl,
KPUTUYECKH OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX yCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LIEJICHANPABICHHBIN MTOUCK MEePEeHOca CPEJICTB U CIIOCOOOB
JEHCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh NMEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYECKYIO 00JacTH
KU3HENIEATCITLHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXOABI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTePHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBAThCS B PA3NIMUYHBIX HMCTOYHUKAX HHPOpManuu (TEKCTe
y4eOHOro MocoOusi, Hay4YHO-MOMYJISIPHOM  JUTeparype, OHOJOTHMYECKHUX
CJIOBapsX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax naHHBIX, B HHTepHere),
aHANMM3UPOBaTh HMH(OPMAIIUIO PA3IUYHBIX BUAOB W (OPM MPEACTABICHHUS,
KPUTUYECKU OIIEHUBATH €€ JJOCTOBEPHOCTh M HEPOTUBOPEUNBOCTH;

(bopMyIUPOBATH 3aMPOCHl U MPUMEHSTH Pa3IMYHBIC METOIbI IIPU ITOUCKE H
orbope OwWoiorndeckor uHQPOpMAIMU, HEOOXOJAUMOM ISl  BBITOJIHEHUS
y4eOHBIX 3a/1a4;

MpUOOPETaTh OMBIT MUCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpy AaKTUBHOI'O  HCIIOJIb30BaHUS
Pa3TUYIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh ONTUMANBHYIO (OpPMY TPEACTaBICHUS
ouoniornyeckod wuHpopmanuu (cxembl, rpaduKd, gUarpaMMbl, TaOIUIbI,
PUCYHKH U IPYToE€);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KaueCTBE CpEACTBa MpH padoTe C
Oouonornyeckor wHOOpPMAIUMEH: TPUMEHATh XUMUYECKHe, (U3UYECKUE U
MaTeMaTUYeCKHe 3HaKU U CUMBOJIbI, (POpMyIibl, a00OpeBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh W TPEoO0pa3oBhIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJITHOCTH;

BIIQZICTh ~ HABBIKAMU  pACIIO3HABAHUS W 3alIUTBl  WHGOpMAINH,
MH(GOPMAIIMOHHON O€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

1) oOmenme:



OCYIIECTBIISATh KOMMYHHUKallUM BO Bcex cdepax KHU3HU, aKTUBHO
y4acTBOBaTh B JMAJOre€ WM JUCKYCCHHM MO CYHIECTBY OOCYX IAAeMOW TEMbI
(yMeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS  OTHOCHUTEIBHO
BBITIOJIHEHNUS MPEJIaracMoM 3a/1a4d, YYUThIBATh MHTEPECH U COTJIACOBAHHOCTh
MO3UIUI IPYTrUX yYaCTHUKOB AUAJIOTA WK JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOIIECHHS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHMSI KOH(QIMKTHBIX CUTYalUH,
YMETh CMATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh Pa3IMUYHBIMH CTIOCOOaMU OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEeHUsl JAPYIMX JIIOAECH, MPOSABIATH YBAXUTEIBHOE OTHOLICHHE K
coOeceTHUKY U B KOPPEKTHOU hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHs C MCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesITeJIbHOCTD:

NOHMMAaTh W HUCHOJb30BaTh  IMpPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYyAIBHOW pabOThl TpPH  PEIICHUH OUOJIOTHYECKOW  MpOOJIeMBl,
000CHOBBIBaTh HEO0OX0IUMOCTh IPUMEHEHUS IPYIIIOBBIX dbopm
B3aUMOJICUCTBUS TIPH PEIICHUHN YUeOHOM 3a/1a4u;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX IEUCTBHUI € Yy4ETOM OOIIKX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO YJIEHA KOJUIEKTUBA;

OpUHUMATh 1€JIM COBMECTHOM JESATEIbHOCTH, OpPraHu30BBIBATH H
KOOPJAMHHUPOBATH JIEMCTBUS MO €€ NOCTHXKEHHIO: COCTABJIATH IUIAH JICMCTBUM,
pacnpenensaTts poid ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXKIaTb Pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KAXKJIOTO y4YaCTHMKAa KOMAHJIBI B
o0l pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IIPOEKTHI, OLEHUBAaTh HAEU C NO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B PAa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaeHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA JJS BBIABICHHUS MPOOJIEeM M HUX
pEeIIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMPATh HAa OCHOBE OHOJOTMYECKHMX 3HAHUM LIEJEBBIE M CMBICIOBBIE
YCTaHOBKHU B CBOMX JEHCTBHAX U ITOCTYNKAX 10 OTHOILIECHMIO K JKUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;



CaMOCTOATENIBHO  OCYIIECTBIIATh  II03HABATEJIBHYIO  JIE€ATEIBHOCTD,
BBISIBJIAITH TIPOOJIEMBI, CTaBUTh W (OPMYJIMPOBaThH COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON JEATEIBHOCTH U KU3HEHHBIX CUTYaIUX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pEUIeHUs MpoOJeMbl C  YYETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1 MPEANOUTCHUM;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

pacliupsTh ~paMKh ~ ydyeOHOro ImpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTCHUH;

JenaTh  OCO3HAHHBIM  BBIOOp,  apryMEHTHUPOBAaTh  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CHO0CcOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIWPOKOW 3PYIULUHU B
pa3HbIX O0JIACTSIX 3HAHWI, MMOCTOSHHO IOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KyJbTYPHBII YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHTyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIa/IETh HAaBBIKAMM IIO3HABaTENIbHOM peQuieKcuM Kak OCO3HaHUs
COBEpUIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBAHU, UCIIOJB30BaTh MPUEMBI pediiekcun s OLCHKU CUTYyalllH, BIOOpa
BEPHOI'O PEUICHNS;

YMETh OLICHMBATh PUCKH U CBOEBPEMEHHO NPHHUMATH PEIIEHUS II0 HX
CHUKCHMUIO;

NPUHUMATh MOTHBBI M apryMEHTBhl JPYTUX HIpPH aHAJIU3€ pe3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE ce0s M APYTrUX:

NPUHUMATh ceOsl, TIOHUMAs CBOM HEIOCTAaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX NIpPH aHAJIU3€ pe3yJbTaToB
NEATEIIbHOCTH;

IIpU3HAaBaTh CBOE IIPABO U IPAaBO APYTUX HA OLINOKU;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEKa.

HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOUAIOT cheuuduueckue s ydyeOHOro IpenMera
«buonorus» HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBUU MO OCBOEHHIO,
UHTEpIpeTalul U NpeoOpa3oBaHUIO0 3HAHWM, BHUJABI JESITEIBHOCTH IO



MOJIYYCHUIO HOBOT'O 3HAHUS W MPUMEHEHHUIO 3HAHUN B Pa3IUYHBIX YYEOHBIX
CUTYyallMsIX, a TaKXe B pEalbHBbIX MXU3HEHHBIX CHUTYAlMSIX, CBS3aHHBIX C
Oouonoruei. B mporpamme npeaMeTHbIe pe3yibTaThl MPEICTABICHBI 1O TOJaM
oOyueHus.

[IpenmeTHbIE pe3ysibTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECT€ M POJU OHOJOTHMH B CHCTEME
HAay4YHOT'O 3HAaHMUSI E€CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHbI MHpAa W HAyYHOI'O MHUPOBO33PEHHUSA, O BKJIAJE
POCCHMCKHMX M 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(GYHKIIMOHAIBHOW TPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COAEp>KaHWe OMOJIOTHYECKUX TEPMHUHOB U MOHSITHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OOMEH BEIIECTB U MPEBpAICHUE
SHEPrUU), TOMEeOoCcTa3 (CaMoOperyssius), YpPOBHEBas OpraHU3AIMS >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs!, LIEHTpaJibHas J0rMa MOJEKYJsipHOM Ouosoruun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 HeHTpax MHOT0oo0pas3usi u
MPOUCXOXKJCHUS KyJIbTypHbIX pactennit H. . BaBunoBa), omnpenensTsh
IPaHULIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIIaJIeTh METOIaMU HAyYHOTO MO3HAHUA B OMOJIOTHU: HAaOII0JeHIE
Y ONMCAHHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpraHu3alus U MpOBEICHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTA, BBIABMKCHHE THUIOTE3bl, BBIABICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYyEeMbIMU BEIIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX
pE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB;

YMEHHUE BbLICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT
U DYKapuoT, OJHOKJIETOUHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
polieccoB: 0OMEHA BELIECTB U MPEBPAILCHHs SHEPTUU B KJIETKE, (DOTOCUHTE3A,
IJIACTUYECKOr0 M HHEPreTUYECKOro OOMEHa, XEeMOCHHTE3a, MUTO03a, MeHo3a,
OIUIOZIOTBOPEHUS, PAa3MHOXKEHMS, WHJMBHUAYaIbHOTO pa3BUTUS OpraHuU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOIYYEHHBIE 3HAHUS JJIs1 O0BICHEHUS] OMOTOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHUS NTPAKTUYECKUX PELICHNN B IIOBCETHEBHON
KU3HU C 1EeNbl0 obecriedeHus: 0e30MaCHOCTH CBOETO 370POBbS M 3J10POBbS
OKPYKAaIOIUX JIOAEH, COOJI0JEHNUs HOPM TIPAMOTHOTO I[OBEJICHUS B
OKpY>Karollled MPUPOIHOMN cpejie, MOHUMaHUe HEOOXOIMMOCTH HCTOIb30BaHUS



JOCTH)KEHUNM COBPEMEHHON OMOJIOTMM M OUOTEXHOJOTHUN ISl PAllMOHAIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHUE pellaTh JJIEMEHTapHbIE TEHETUYeCKHe 3aJadyd Ha MOHO- U
IUTUOPUTHOE CKpEIIMBAHKE, CIEIUICHHOE HACIEIO0BaHUE, COCTABISITH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS MPEJCKa3aHus HACIIEI0BAHMS IPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBIMOITHATH Ja0OpaTOPHBIE U MPAKTHUUECKHEe PabOThI, COOMI0AATh
npaBuia npu padbore ¢ yueOHbIM U Ta0OPAaTOPHBIM 000PYI0BAaHUEM;

YMEHUE KPUTHYECKA OIICHUBATh W WHTEPHPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJIEpXKAHUsS, BKIIOUYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
Pa3TUIHBIX WCTOYHUKOB (cpenctBa MacCOBOM uHbopMaIuy,
HAyYHO-TIOMYJISIPHBIE ~ MaTepualibl), JTHUYECKHE  aCMeKThl  COBPEMEHHBIX
HCCJIEIOBAaHMI B OMOJIOTHN, MEIUIINHE, ONOTEXHOJIOTHH;

YMEHHUE CO037[aBaTh COOCTBEHHBIE NMHCHbMEHHBIE M YCTHBIE COOOIICHHS,
o0o0masi Ouojoruueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTOJIL30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUA yueOHOTO mpeameTa «buonorus» ¢ 11
Kjacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MeECT€ M pPOJU OHOJOTHMH B CHCTEME
HAy4YHOTO 3HAHMUS E€CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHBI MHpPa U HAYYHOTO MHPOBO33PEHHUsS, O BKIIAJE
POCCHICKMX H 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE OWOJIOTHH,
(yHKIMOHATIBLHON TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] >KU3HEHHBIX 3a/1ay;

YMEHHUE PaCKPBIBATh COJEPIKAHUE OMOJOTUYECKUX TEPMUHOB M TTOHSITHI:
BUJI, TOMyJsAuMsi, TEeHOMOHJ, OBOJIONMSA, JBIXKYIIHE CHIbl ((aKTOpHI)
ABOJIIOLUH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB, BU1000pa30oBaHuE,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TTPOYIICHTHI, KOHCYMEHTHI, PEIyIICHTHI,
LEeTH MUTaHuUs, SKOJIOTHUECKas nmupamMuaa, OuoreoreHos, onocdepa;

yMEHUE Hu3JIaraTh OHOJIOTMYECKHE Teopuu (dBONIOIMOHHAS Teopust Y.
JlapBrUHaA, CHHTETHYECKash TEOpHWs ODBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonactsa K. M. bapa, uepenoBaHus TJIaBHBIX HAIpaBICHUN U
nyteit sBomonuu A. H. CeBeprioa, yuenus o 6uochepe B. 1. Bepnaackoro),
OTIPEIENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHUE BJIaI€Th METOJJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUHU: HaOII0EHUE
Y OTIFICAHME JKUBBIX CUCTEM, TIPOIIECCOB U SIBICHUM, OpTraHU3aINsI U IPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa, BBIJIBJKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCIEAYEMBbIMHA BEIMYWHAMH, OOBSICHEHUE IMOYYCHHBIX



PE3yIbTATOB, UCIIOJIH30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIJEISTh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJSAINUNA, MTPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreoIeHO30B M JIKOCUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOMN
M3MEHYHUBOCTH, €CTECTBEHHOTO ot0opa, BU1000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEUCTBUS OKOJOTHYECKUX (HaKTOPOB Ha
OpraHW3MBbI, IIEpEHOCa BEIIECTB M TIOTOKAa DJHEPIMH B OKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUW B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYTrOBOpPOTa
BEIIECTB U OMOreOXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MTPUMEHSTH MMOTYUYEHHBIC 3HAHUS JIJIs1 OOBSICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SABJICHUM, JIJIS1 TPUHATHUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM
KU3HA C TEIbl0 oOecredeHus O€30MaCHOCTH CBOETO 370POBBS M 3I0POBbBS
OKPYXKAaIOIUX JIIOJIeH, COOJIOJIeHHs HOPM TPaMOTHOTO TMOBEJCHUS B
OKpY>Karolel MpUpogHON cpejie, HOHMMaHUEe HEOOXOAMMOCTH HCIOIb30BAHUS
JNOCTHKEHUUN COBPEMEHHOU ounonoruu TS paLMOHAIILHOT'O
MIPUPOIOTIOIH30BAHHSI;

YMEHHE pelIaTh »dJIEMEHTapHbIE OMOJOTUYECKHE 3a7add, COCTaBIISATh
CXEMBbI NIEPEHOCA BEILIECTB U SHEPTUH B 3KOocHCcTeMax (€U MUTaHus);

YMEHHUE BBITIOITHATH Ja0OpaTOPHBIE W MpaKTHUUECKHe paboThl, COOMI0AATh
nmpaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHA OIICHUBATh W WHTEPIPETUPOBATH HHGOPMAIIIIO
OMOJIOTUYECKOTO COJIEpAHUsS, BKIIOYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
Pa3TUIHBIX WUCTOYHUKOB (cpenctBa MacCoOBOM uHbOopMaIy,
HAYYHO-TIOMYJISIPHBIE MaTepUalbl), pACCMAaTPUBATh II100aTbHBIE IKOJIOTHUYECKUE
po0JIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYTO
MO3UIIHIO;

YMEHHE CO371aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mass OWojorHYeckyro HMHGOPMAIIMIO W3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJIb30BaTh MOHATUWHBIN anmapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesioB (undgposbie)
KonTpoasubie | IlpakTnueckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [JOK
1 b 2 0.5
HOJIOTHA Kak HayKa https://m.edsoo.ru/7141¢c292
5 JKuBbIE CHCTEMBI U HX | bu6mmoreka [IOK
OpraHMn3aus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB 1 2 1 but6mmoreka [IOK
CTPOEHUE KIETKHU https://m.edsoo.ru/7f41c292
b K
4 KuzHenesTeIbHOCTD KIETKHU 6 nomorexa LO

https://m.edsoo.ru/7141c292

Pa3smHoxenue u

5 HHIVNBUIYaJIbHOE Pa3BUTHE 5 1 bubmorexa LOK
AMBUILY p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTE B 2 15 bu6mmorexa [IOK
W3MEHYMBOCTh OPraHU3MOB ) https://m.edsoo.ru/7f41c292
7 Cenexuus opraHu3MoB. 3 bubaunoreka IIOK
OCHOBEI OMOTEXHOIOTUH https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
P 1
8 C3CPBHOC BPEMA https://m.edsoo.ru/7141¢c292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 ITPOT'PAMME




11 KIJACC

Kosaun4yecTBO 4acoB JJIeKTPOHHbIE
HaunmMmeHnoBanue
Ne (undposbie)
pa3ieioB H TeM Kontpoasnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIEC
nporpaMmMbl padoThI padoThI
pecypchl
| DBOIOLIMOHHAS 9 1 bubmuoreka [JOK
ouoJorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U
2 a3BUTHE KU3HU Ha 9 0.5 bubmmorexa [IOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opranusmsl 1 5 1 bubnnorexa [JOK
OKpYyXarolas cpea https://m.edsoo.ru/7f41cc74
CoobrecTBa
4 JKOJIOTHUECKHE 9 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bub6aunoreka [IOK
5 P 2
C3CPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 )5
YACOB I10 I[TIPOT'PAMME )




ITOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoasnbie | IlpakTnueckue op
n/n Bceero u3ydeHnusi | oOpa3zoBaTeiibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buosorus B cucreme Hayk 1 02.09.2025 | https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUS KUBOM
npuponsl. [Ipaktuueckas pabora
Ne 1 «M1 e
2 2 1 ACTOEI0RaTH 1 0.5 09.09.2025 | PrOmorera IOK
pa3JIUYHBIX METOJOB MPHU https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKHUX
00BEKTOBY
3 buonoruyeckre cucTemsl, | 16.09.2025 bu6mmoreka [IOK
MPOLIECCH] U UX U3YUYCHUE https://m.edsoo.ru/863e6564
X 7 €TKH.
4 AMUYECKHUN COCTAB KJIETKH | 23.09.2025 bu6mmorexa [IOK
Bona u muHepanbHble COIU https://m.edsoo.ru/863e674¢
b .C
5 enku. CocTaB U CTPOCHHE 1 30.09.2025 bubmunoreka LIOK
OeNKOB https://m.edso0.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas Bu6 OK
OTeKa
6 paborta Ne 1 «M3yuenue 1 0.5 07.10.2025 uommorexa [

KaTAJIMTUYECKONW aKTHBHOCTH
dbepmMeHTOB (Ha mpumepe

https://m.edsoo.ru/863e6b72




aMMJIa3bl HJIN KaTaJIaSBI) »

JlaGoparopnast pabota Ne 3

bu6mmoreka [IOK
7 Yrnepoasl. JInnuaer 14.10.2025
A A https://m.eds00.1ru/863e6870
bu6nuoreka [JOK

8 Hyxneunosbie kucinorsl. ATD 21.10.2025

YIJICHHOBBIC KHCIOTHL https://m.edso00.ru/863e6d5c¢
41

9 CTOPHS U METOJIbI U3yUECHUS 11.11.2025 bubmuoreka [JOK
kietku. Knetounas teopust https://m.edsoo.ru/863e6e88
Knerka kak nenocTHast JKuBast

10 18.11.2025
cucrema
CrpoeHnue 3ykapruoTHYECKOn
kieTku. JlabopaTopHas paborta
No 2 «M3yuenue ctpoeHus

. bubnuoreka [JOK
KJIETOK PaCTEHUH, )KUBOTHBIX,

11 0B 1 BAKTEPIi 1To 0.5 25.11.2025 | https://m.edsoo.ru/863e6ff0
P p A https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
OITMCaHHE»

12 OOMEH BeIleCTB HIIN 02.12.2075 bubmuoreka [JOK
MeTa00JIn3M https://m.eds00.ru/863e766¢

bu6mmoreka [IOK

13 doTocuHTE3. XEeMOCHHTE3 09.12.2025

https://m.edsoo.ru/863e7c¢98
Bbubnuoreka [JOK
14 DHepreTHYecKuii 0OMeH 16.12.2025
p https://m.edsoo.ru/863¢e7aae
JKu3HEeHHBIN UK KICTKH. BuG OK
OTeKa
15 Jlenenue kiaeTku. MuTo3. 0.5 23.12.2025 nbsmorexa I1

https://m.edsoo.ru/863e7dc4




«Haomronenne MuTos3a B
KJIETKaX KOHYHKA KOPEIIKa JIyKa
Ha TOTOBBIX MHKPOIIpErapaTax»

Buocunres Oenka. Peakuus

bu6mmorexa [IOK

16 30.12.2025
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢

17 Tpancnsanus — OGMOCUHTE3 13.01.2026 bubnuoreka [IOK
Oenka https://m.edso0.ru/863e796¢

13 Hexknetounsie hopMbI )KU3HH — 20.01.9026 bubnmnorexa [JOK
BHPYCBI https://m.edsoo.ru/863e7540

bu6mmorexa [IOK
DopMBI pa3MHOXKEHUS
19 ODLAHIEMOB 27.01.2026 | https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
bu6mmorexa [IOK
20 Meii 03.02.2026
eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Om010TBOpPEHHE. Bu6 1OK
nonMoTeKa

21 JIa6 6ota Ne 4 0.5 10.02.2026

aDOPATOpHaZ pabotd T2 https://m.edsoo.ru/863e81b6
«HM3y4eHne cTpoeHus OJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

2 NunuBuayansHOE pa3BUTHE 17.02.2026 bu6mmorexa [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o Eub OK

23 HACJIEICTBEHHOCTHU U 24.02.2026 ubmaorexa I

U3MCHYNBOCTH

https://m.edsoo.ru/863e8612




24

3aKOHOMEPHOCTH HACJIEI0BaHUS
pu3HaKoB. MoHOTrHOpUIHOE
CKpeIlIMBaHKe

03.03.2026

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

25

JurubpunHoe ckpeniuBaHue.
3aK0H HE3aBUCUMOIO
HaCJIeI0BaHUS PU3HAKOB

10.03.2026

bu6mmorexa [IOK
https://m.edsoo.ru/863e89a4

26

CuenieHHOe HaclIeJOBaHHe
npusHakoB. JlabopaTopHast
pabota Ne 5 «M3yuenue
Pe3yIBTaTOB MOHOTHOPHIHOTO H
JUTUOPUIHOTO CKPEIIMBAHUS Y
Jpo30(UIIBI HA TOTOBBIX
MUKpOIpenapaTax

0.5

17.03.2026

bubmnoreka [JOK
https://m.eds00.ru/863e8c60

27

I'enetuka nona. Hacnenosanue
MIPU3HAKOB, CLIETVICHHBIX C
[10JIOM

24.03.2026

bubmuoreka [JOK
https://m.eds00.ru/863e8c60

28

N3MeHUHnBOCTD.
HenacnenctBennas
M3MeHYUBOCTb. JlabopaTopHas
pabota Ne 6. 3yuenue
MOAU(UKAITHOHHON
U3MEHYMBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

0.5

07.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

HacnencrBeHHas "3MEHYMBOCTb.
Jlaboparopnas pabota Ne 7.
«AHaNMU3 MyTanui y 1po30Q Uikl

0.5

14.04.2026

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe




Ha IOTOBBIX MHUKPOIIpCIIapaTax»

bu6mmoreka [IOK
30 I 1 21.04.2026
CHETHKA Heopeka https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O6001IeHNE
31 o teme «HacmencTBeHHOCTE U 1 28.04.2026
W3MEHYHUBOCTH OPTaHU3MOBY
bu6nuoreka [JOK
2 1 05.05.2026
3 Cenexius Kax HayKa u MpoLecc https://m.eds00.ru/863e¢9214
MeToabl U TOCTHKEHUS Bu6 1OK
HOJIMOTEKA
33 5| 1 12.05.2026
CCJICKIIMI pACTCHIH 1 https://m.edsoo.ru/863e¢9214
JKAUBOTHBIX
34 buorexHoorus Kak oTpacib | 19.05.2026 bubmuorexa [JOK
MPOU3BOJICTBA https://m.eds00.ru/863€9336
OBIIEE KOJIMYECTBO HACOB I10 34

[TPOT'PAMME




11 KIJACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTeibHbIE
padoThbI padoThI
pecypchl
1 DBOJIOLHSA U METOJIbI €€ 1 02.09.2025 bubmuoreka [JOK
HA3y4YEHU https://m.edsoo.ru/863ea20e
Hcropus pa3sutus EuG 10K
nonmoTeka
2 npeACTaBICHUN 00 1 09.09.2025
bea https://m.edsoo.ru/863e9570
ABOJTIOIIUHN
bubmnoreka [IOK
3 MHuUKpO3BOTFOIIHS 1 16.09.2025
P 1 https://m.edsoo.ru/863¢e9cle
[Tonmynsauums kak
aJIeMEHTapHAas €IMHHIIA
BH/JIa Y DBOJIIOIUH. Eub 1OK
noIMOTEKA
4 JlaGopaTtopnas pa6ora Ne 1 1 0.5 23.09.2025
patop p https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHUIO»
JBHKyIIHE CUITBI
bubmuoreka [JOK
5 3JIEMEHTA e (hakTo 1 30.09.2025
(on1emeHTapHbIC (GaKTOphI) https://m.edso0.ru/863e9da4
SBOJIIOIUHU
6 EctecTBeHHbII1 0TOOp U €ro 1 07.10.2075 bub6nuorexa LIOK
(bopMsI https://m.edsoo.ru/863¢9ed0
bubnuoreka [JOK
7 Pe3ynbpTaThl 3BOMIOLMM: 1 0.5 14.10.2025 momuoTexa I

https://m.edsoo.ru/863e9fde




IpUCIOCOOTIEHHOCTh
OpPraHu3MOB U
BUJI000pa3oBaHue.
Jlaboparopuas padota Ne 2
«Onucanue
pUCTIOCOOTIEHHOCTH
oprasusma M eé
OTHOCHUTEJIBHOT'O XapakTepay

Hanpasnenus u mytu

bu6mmoreka [JOK

OpraHu4eCKOro Mmpa

8 21.10.2025
MAaKpOIBOJIFOLIUU https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN 11.11.2025
Hcropus xxu3Hu Ha 3emiie U
10 ) 18.11.2025
METObI €€ U3yUEHUs
I'nnoTre3sl MPOUCXOKICHUS
11 P s 25.11.2025 | Prommorexa [IOK
’)KU3HU Ha 3eMie https://m.edsoo.ru/863ea5a6
Passutne xu3Hu Ha 3emie
12 3 02.12.2075 bubmuorexka [JOK
10 3paM U Mepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIHHT
pPacTUTEIHHOTO U
YKUBOTHOTO MHUpa. Eub 10K
nOIMoTEKA
13 IIpakTrueckas padora Ne 1 0.5 09.12.2025
P p https://m.edsoo.ru/863ea8bc
«/3yueHne uCKomaemMpIxX
OCTaTKOB PaCTCHUH U
JKHUBOTHBIX B KOJIJIEKIIUIX)
CoBpeMeHHas cucTeMa
14 p 16.12.2075 bubmuoreka [JOK

https://m.edsoo.ru/863ea48¢e




15

DBOJIOIHS YeIoBeKa
(a"TpOMIOTEHE3)

23.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

16

JBwxymue cuibl (HakTopsl)
aHTpOIIOTeHe3a

30.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaIUA
JBOJIFOLIUHU YEI0BEKA

13.01.2026

18

Yenoseueckue pacel 1
[IPUPOAHBIE afanTaluu
4eJI0BEKa

20.01.2026

bu6nuoreka [JOK
https://m.edsoo.ru/863eaeca?

19

Pe3epBHbIit ypOK.
O06o001IeHHE 110 TEME
«Bo3HukHOBEHUE U
pa3BUTHE )KU3HU Ha 3eMJIE»

27.01.2026

20

OKOJIorus Kak HayKa

03.02.2026

21

Cpensl obuTanus u
HKOJIOTHYECKUE PaKTOPHI

10.02.2026

bu6mmorexa [{OK
https://m.edsoo.ru/863eafec

22

AobuoTtndeckue (HakTophl.
JlaGopaTopnas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHUH u3
Pa3HBIX MECT OOUTAHUS.
JlaGopatopHas pabota Ne 4.
«BimsitHue cBeTa Ha pocT U
pa3BUTHE YEPCHKOB
KOJIeyCa

0.5

17.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckue pakTopsl

24.02.2026

bu6mmoreka [JOK




https://m.edsoo0.ru/863eb348

DKOJIOTUYECKHE
XapaKTePUCTUKH
nonyJsiun. [IpakTrueckas

24 0.5 03.03.2026
pabota Ne 2 «Iloacuér
TUTOTHOCTH TIOTTYJISITIHIA
pa3HbIX BUJOB PACTCHHIDY
Coo01iecTBa Oprainu3MoB —

’s 11 p MOB 10.03.2026 bu6nuoreka [JOK
OuoIEeHO3 https://m.edsoo0.ru/863eb46a
DKOJIOTHYECKHAE CUCTEMBI

26 17.03.2026 | Promorexa TIOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKa3aTeIIN
SKOCUCTEMBL. Bt OK

27 DKOJIOTHUECKUE TUPAMUJIBI. 24.03.2026 mbmHoTeKa I

. https://m.edsoo.ru/863eb5fa
CBolicTBa YKOCHCTEM.
Cykueccust

28 [TpupoaHbie 3KOCHCTEMBI 07.04.2026
AHTpONIOTeHHBIE

29 p 14.04.2026
YKOCUCTEMBI
buocdepa — rinod

30 (hepa — riobabHAs 21.04.2026 bubmuorexa [JOK
DKOCHCTEMA 3eMITH https://m.eds00.ru/863ebb5e
3aKOHOMEPHOCTH

31 P 28.04.2026 | PrOmmorera [IOK
CyIIECTBOBaHUS OMOChEPHI https://m.edsoo.ru/863ebd16
YemoBedecTBO B bnochepe

32 B Guoceep 05.05.2026
3emMitn

33 CocyuiecTBOBaHUE PUPOIBI 12.05.2026 | bubamnorexa [JOK




1 4CJIOBCUCCTBA

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

Pe3epBHbIii ypoOK.
O060011eHNE TEMBI

34 1 19.05.2026
«Coo0miecTBa 1
SKOJIOTHYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB 14 ’s

[10 [TPOT'PAMME




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMOBI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeILHON NPOrPaMMBbl CpelHero o01ero odpa3oBanus

ChopMupoBaHHOCTb 3HAHUH O MecTe M POJu OMOJOIMU B CHCTEME
HAay4YyHOTO 3HAaHUS €CTECTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MUPAa U HAYy4YHOTO
MHpPOBO33pEHHUS; O BKIAJAE€ POCCHUMCKMX U 3apyOexHbIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OHONOTHM; (DPYHKIHMOHAIBHON

TpaMOTHOCTH Y€JIOBCKA AJId PCHICHUA )KU3HCHHBIX 3a1a4

YMeHHne packpbiBaTh COJACpPKAHWE OUOJIOTHYECKUX TEPMUHOB H
TIOHSTUHN: KU3Hb, KJIETKA, OPTaHU3M; MeTa00m3M (0OOMEH BEIEeCTB
Y TPeBpaIlleHue YHEPTHH ), TOMEOCTa3 (CaMOperyJisius), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHUE
(pempoayKIusi), HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT H

pa3BuTHE

YMmenue — u3narath — OMOJIOTMYECKME  TeOopuM  (KJIETOYHas,
XpOMOCOMHasi, MyTannoHHasi), 3akoHbl (I. Mennens, T. MopraHna,
H.M. BaBunoBa) u yueHus (0 UeHTpaXx MHOrooOpasus u
MIPOUCXOXKACHUS  KyJnbTypHbIX pacreHudt H.M.  Basunosa),

OMPEACIIATh 'PAaHUIBI UX IPUMCHHUMOCTHU K )KMUBBIM CUCTCMaM

YMeHue BialeTh METOJaMU HAyYHOTO TIO3HAHHUS B OHOJOTHH
(HabmroIeHNe U ONMUCAHUE JKUBBIX CUCTEM, MPOIECCOB U SIBICHUU;
OpraHm3alys W TPOBEACHHE OHOJIOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCHWE  THIIOTE3bl; BBISIBJICHWE  3aBUCHMOCTH  MEXIY
UCCIICyEMbIMU BEJIMYMHAMU, 00BbsACHEHHE MOJTYYCHHBIX
pEe3yNbTaTOB, WCMIOIb30BAaHHBIX HAYYHBIX TIOHATUW, TEOPUH U
3aKOHOB; YMEHHUE JIelilaTh BBIBOJBI HAa OCHOBAHHMH TOJTYYCHHBIX

pe3yIbTaTOB)

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarta

1

2

3

4

5

YMeHHE BBIICHATh CYIIECTBCHHBIC IPHU3HAKH BUPYCOB, KJIETOK
NpOKapuoOT M DOYKAPHUOT, OJHOKJIICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH TMPOIECCOB OOMEHa BEIICCTB W

MIpEBpAICHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, TIACTUYECKOTO H




OQHEPICTUICCKOTO O6MCH3, XCMOCHHTCEC34, MMHTO34a, Meﬁoaa,
OIIOAOTBOPCHUSA, PaA3MHOXKCHUSA, HWHIAUBHUAYAJIbBHOTI'O PA3BUTHUA

opranusma (OHTOI'€HE3)

YMeHue MpUMEHATh TMOJIy4YeHHblE 3HAHUSA Uil  OOBSCHEHHUs
OMOJIOTMYECKUX  TPOLIECCOB M SBIEHWH, Ui NPUHATHUS
MIPAaKTUYECKUX pPEUICHUH B IIOBCEJHEBHOM JKU3HM B ILEILIX
oOecrieueHns 0€30MaCHOCTH CBOErO 3JI0pOBbS U 3/10pPOBbS
OKPY’KaIOIIMX JIFOJEH, COOMI0IEHUs] HOPM IPaMOTHOTO NTOBE/ICHUS B
OKpY’Kalolled HNpUPOAHON cpene; NOHUMaHME HEoO0XOAUMOCTH
UCIOJb30BAHUS  JOCTHXKEHMH  COBpEMEHHOH  Oumojoruu u

OMOTEXHOJIOT U AJId paiuOHAJIBHOTO ITPUPOAOIIOJIE30BaAHUA

VYMmenune peuiaTth 3JIEMEHTAPHBIC TCHECTUYCCKHUE 3ala4Y HA MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpCHIMBAaHHC, COCIIIICHHOC HaCJIC€a0BaHUC,
COCTaBJIATH CXCMbI MOHOI' I/I6pI/I,Z[HOF (O) CKpCIIUBaHUA JJIA

npeacKasaHus HaCJICAOBAHUA IIPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJMHATH J1a0OpaTOpHble M MPAKTUYECKHE pPabOTHI,
coOioaTh mMpaBuiIa Mpu padore ¢ y4eOHBIM U J1aOOPaTOPHBIM

o0opynoBaHEM

YMeHue  KpUTHYECKHM  OLEHHMBaTb U HMHTEPIPETUPOBATH
uH(popMalui0  OMOJIIOTUYECKOTO  COJEp)KaHUS, BKIIOYAIOIIYIO
[ICEBJIOHAYYHbIC 3HAHUS W3 pa3auyHbix wuctouyHukoB (CMU,
HAaYYHO-TIONYJISIPHBIE MaTepHuabl); ATUYECKHUE ACIIEKThI
COBPEMEHHBIX  HWCCJIEAOBaHWMN B OHWOJOTHHM,  MEIUIIMHE,

OHOTEXHOJIOTHHA

10

YMeHue co3aaBaTh COOCTBEHHBIE THCBMEHHBIE U YCTHBIC
cooOmienusi, 0000mas  OuomorMyeckyro  WHPOpPMALMIO U3
HCECKOJIbKUX HWCTOYHUKOB, I'PaMOTHO HCIIOJb30BATbh MMOHSATHHHBIN

amnmapaT OuoJIoTuu

11 KUIACC

Kon
NMPoBePSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OHUOJIOTUU B CUCTEME

HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHU




COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa U HAy4YHOIO
MHUpPOBO33PEHHUS; O  BKJaJe POCCHHUCKUX U  3apyOeKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OWONOrUM; (QYHKIMOHAIEHOU

TpaMOTHOCTH YCJIOBCKA AJid PCUHICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEpKAHHE OHOJIOTMYECKHMX TEPMHUHOB U
MOHSTHIA: BUJI, IOMYJISIUS, TeHOPOH/I, IBOIIOLHUS, JBUKYIIIHE CHIIBI
(pakTophl)  IBOJIONMH,  MPUCIOCOOJICHHOCTH  OPTaHHU3MOB,
BHI000pa3oBaHWe,  OKOJOTWYECKHe  (DAKTOpBI,  IKOCHCTEMA,
MPOJYIEHTbI,  KOHCYMEHTBI,  pPEIYyIEHThI, IICOH  IHUTaHUs,

JKOJIOTMYEeCcKas mupamua, buoreoreHos, ouochepa

YMenue uzgaraTb OHOJOTHUECKUE TEOPUH (IBOJIIOIMOHHAS TEOPHUS
Y. JlapBuHA, CHHTCTHYECKAsh TEOPUS OBOJIOIUH), 3aKOHBI U
3aKOHOMEpPHOCTH  (3apojsiiieBoro  cxoactBa K.M.  boapa,
YyepeoBaHMs TJIABHBIX HAmpaBieHUWH u myTei sBomonuu A.H.
CeseprioBa, yuenus o o6uochepe B.M. BepHanckoro), onpenensth

T'paHUILbI UX MPUMCHUMOCTH K JKUBBIM CUCTEMAaM

YMeHue BialeTh METOJaMU HAyYHOTO TO3HAHHUS B OHOJOTHH
(HaOnroficHUE W ONMCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHUN;
OpraHu3anusi H TMPOBEACHUE OUOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHHWE  THIOTE3bl, BBIABICHHE  3aBUCUMOCTH  MEXIY
HCCIIETYeMBbIMU BEJIMYMHAMHU, 00BsICHCHHE MOJTYYEHHBIX
pEe3yNbTaToOB, HCMIOIB30BAaHHBIX HAYYHBIX TOHATUN, TEOpUH U
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI HAa OCHOBAHHUM IOJYYEHHBIX

pe3yIbTaTOB)

YMeHue  BbIAETATh  CYNIECTBEHHBbIE  MPU3HAKH  CTPOCHHUS
OMOJOTMYECKNX OOBEKTOB: BHUJOB, TNOMYJSIHHA, TPOAYLEHTOB,
KOHCYMEHTOB, pEAYLICHTOB, OHOTCOIICHO30B M  JKOCHCTEM;
0COOEHHOCTH  TPOLIECCOB  HACIEACTBEHHOW  W3MEHUYMBOCTH,
€CTECTBEHHOTO0 0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOIICHHOCTH
OpPTraHU3MOB, JEHCTBUSI IKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
MepeHoca BEHIECTB M IMOTOKA DJHEPrMH B JKOCHUCTEMaX,
AHTPOTIOTEHHBIX M3MEHEHHMI B JKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOPOTa BELIECTB M OMOT€OXMMUYECKHX IIMKIIOB B OHocdepe

YMeHue NPpUMCHATH IIOJYYUYCHHBIC 3HAHUA  UIA 00BACHEHUS
OMOJIOTHYECKUX poneccoB u }IBHCHI/II>'I, JJIA IIPUHATHUA

MIPAaKTUYECKUX pPEUICHUH B IIOBCEJHEBHOM JKU3HM B ILEILIX




obOecrieueHns 0€30MaCHOCTH CBOETO 3JI0POBbS U 310POBbSA
OKPYKAIOIIMX JIFO/ICH, COOMI0OICHIS] HOPM TPAMOTHOTO TIOBE/ICHUS B
OKpYXKarolIel MPUPOAHON Cpele; MOHUMAaHHEe HEOOXOIUMOCTH
HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpGMGHHOfI OHOJIOTHH JJIA

paluOHAJIBHOI'0 IPHUPOAOIIOJIB30BaAHUA

YMmenue peuaTtb SJICMCHTApPHLBIC OHOJIOrHYeCKHUe 3aJa4u,
COCTaBJIATHL CXCMbI IICPCHOCA BCIICCTB M SHCPTHU B 3KOCHUCTEMAX

(uenu muTaHUs)

YMeHue BBINOMHATH J1a00OpaTOpHBIE M MPAKTUYECKHE pPaOOTHI,
coOmoaTh TpaBwiIa MpU padoTe ¢ y4eOHBIM U JTAOOPaTOPHBIM

obopyioBaHuEM

YMeHHe  KpUTHYECKM  OLEHHMBATb W HHTEPIPETUPOBATH
uHpOpMAIMI0O  OMOJOTMYECKOTO  COACPIKAHMSA,  BKIIIOYAIOUIYIO
MICEBJJOHAYYHbIE 3HAHHUA M3 pa3auuHbIX HcTouHukoB (CMU,
Hay4YHO-TIONYJISIpHbIE MaTepuallbl); paccMaTpUBaTh II0OAJIbHBIE
9KOJIOTUYECKHE TPOOIEeMbl COBPEMEHHOCTH, (OPMHPOBATH IO

OTHOIICHHUIO K HUM CO6CTBCHHYIO ITO3UIIHUIO

10

YMeHne co3maBaTh COOCTBEHHBIE THCHBMEHHBIE U YCTHBIC
coobmieHusi, 0000m@as  OHOJOTMYECKyl0  HH(MOpPMALUI0 U3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIOJb30BaTh MOHITHIHBINA

alrapar ouomoruu




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Kon

HposepﬂeMinfl IJIEMEHT COACPKAHUSA

buonorus xak Hayka

1.1

buonorus — Hayka o »xuBoi mpupoze. Ponp Ouonorun B (opmupoBaHUH

COBpCMCHHOfI Hay‘lHOﬁ KapTUHBI MUpaA. CucreMa OMOJIOTHYECKHUX HAayK

1.2

MeTo/1bl TO3HAHUS KUBOW TPUPO/IBI (HAOII0OIEHIE, SKCIIEPUMEHT, ONKUCaHuE,
u3MepeHue, Kiaccupukalus, MOJACIHUPOBAHUE, CTAaTUCTHYECKass o0paboTka

JTAHHBIX )

’KuBble cucTeMBI 1 X opraHnu3anus

2.1

JXussle cucteMsl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: o6uonorun. CpoiicTa

O6uocHcTeM U UX pa3HOOOpas3ue

2.2

ypOBHI/I OpraHu3anun OHOCHCTEM: MOJ'IeKyJ'IHpHO-l"CHCTI/I‘lCCKHI>'I, KHCTOHHBIﬁ,

OpraHUu3MEHHbIH, MOMYJIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KIETKA. XHMHUYECKUE DIIEMEHTBHI: MaKpPOAJIEMEHTHI,
MHKpO3JIEMEHThl. Bonma u muHepaneHble BemiecTtBa. DyHKUUM BOABI U

MHUHCPAJIBbHBIX BEIICCTB B KIICTKE. HouaepmaHI/Ie OCMOTHYECKOT0 OanaHca

3.2

benku. CocraB u crpoeHue OeiaKoB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3zamenuMble M 3aMEHUMBbIE aMHHOKHMCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YPOBHHU CTPYKTYpHI OEIKOBOW MOJIEKYJIBI (IEPBUYHASL, BTOPHUYHAsS, TPETUYHAS
U YeTBEpPTHYHAs CTPYKTypa). XMMHUECKHE CBOMcTBa OenkoB. buonornyeckue
(dbyHKIIHM OETTKOB.

depMmeHThI — OHonornyeckre karanuzaropsl. CTpoeHue GpepMeHTa: akKTUBHBIN
LeHTp, cyOcTpatHas crneunpuyHoctb. Kodepmentsl. Butamunbl. OTinndus

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

3.3

VYrneBoabl: MOHOCaXapuabl (TJII0K03a, pubo3a U 1e30Kcupr003a), qucaxapuiabl
(caxaposa, 7akTo3a) W TMOJHCAXapwlbl (Kpaxmal, TJIMKOTeH, IeJUII0JI03a).
buonorudeckne GpyHKINUN yriIeBOIOB.

Jlunu et TPUTJIULIEPUIBI, CTEPOU/IBI, dbochomumuab.

lMunpodunbro-ruapodoOHbIe cBOMcTBa. bruonornueckue QyHKIUU JTUIUIOB.




CpaBHCHI/IC yriieBo40B, OEJIKOB U JIMTINA0B KaK HCTOYHHUKOB SHCPTUU

3.4

HyxnennoBeie kucnorel: JIHK wu PHK. Hykneormaer — MoOHOMeEpHI
HyKJIeuHOBBIX KucioT. Ctpoenue u ¢ynkuuu JJHK. Crpoenne m yHkiuum

PHK. AT®: ctpoenue u HyHKIIUU

3.5

Hwuronorust — Hayka o kietke. Kietounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cuctema. O01ue Npu3Haky KIETOK: 3aMKHYyTast
HapyxHast MmemOpana, mojnekyibl JIHK kak reHernuyeckuid ammapat, cucTema

cuHTe3a Oelika

3.7

Tunsl KJIETOK: »JyKapuoTHUecKas W mpokapuotuueckas. (OcoOeHHOCTH
CTpOEHHS TMpOKapUOTHUeCKOW KieTku. Kilerounas cTeHka Oaktepuil.
CrpoeHue 5yKapuoTHUEeCKON KieTKu. OCHOBHBIE OTJIUYMS PACTUTEIHHOM,

KUBOTHOM M ITpUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIMKC, MX
¢ynkuun. Ilnazmarndeckas memOpana, e€ coiictBa u ¢yHkuuu. Lluromnasma
u e€ opranouipl. OgHOMEMOpaHHbIE OPraHOU B! KIETKHU: HI0MIa3MaTHYECKast
cetp (OIIC), ammapar ['ombmxu, auM30cOMBIL. [loTyaBTOHOMHBIE OpPTaHOWIBI
KIJIETKH: MUTOXOHAPUH, TUIACTUABL [IponcxoxkIeHne MUTOXOHAPUN U TUIACTU,
Bunpr mnactun. HememOpaHHble OpraHouibl KJIETKU: pUOOCOMBI, KIE€TOUYHBIH

HCHTP, PCCHUYKH, KT'YTHUKH. cDyHKI_II/II/I OpraHon 0B KJICTKH. Bxiarouyenus

3.9

SAnpo — perynaropHsiii neHTp kieTku. CTpoeHHe sijpa: sjuepHas 000JouKa,

KapuoIluia3mMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BEMIECTB B KIIETKE

}KI/IBHG,I[eﬂTeJ'IBHOCTI) KIICTKHU

4.1

OOmeH BemiecTB, WU METa00IM3M. ACCUMWIANNS (TJIACTHYECKUN OOMEH) |
JUCCUMUIISILIUS (PHEPreTHYeCKUid 0OOMEH) — JIB€ CTOPOHBI €AMHOTO Ipoliecca
Merabonu3Mma. Tumbl oOMEeHa BELIECTB: aBTOTPO(HBIA M TeTepOTPOPHBIM.

Ponb pepmenTOB B 0OMEHE BELIECTB U MPEBPAILLIEHUN SHEPTUU B KIIETKE

4.2

®orocunre3. CBeroBas u TemHOBas ¢a3bl  (oTocuHTe3a. Peakmum
dotocuntesa. DPdexkTuBHOCTH (PoTOCHMHTE3a. 3HAUeHHE (POTOCHUHTE3a st
KU3HM Ha 3emie. BausHue ycnoBuii cpeapl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBIIICHUSI €T0 MPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTEe3upyIolue O0akTepuu. 3HaYeHHe XEMOCHHTEe3a [

JKA3HU Ha 3emiie

43

SHGPFCTH‘ICCKI/Iﬁ 0oOMeH B KIETKE. PaCH_[eHJ'ICHI/Ie BCIICCTB, BBIACIICHUC U

AKKYMYJIMPOBAHHUEC SHECPTrHU B KIICTKE. OTaIbl SHEPTCTUUCCKOTO oOMeHa.




I'mukonus. BpO)KeHI/IC n €ro BUJbI. KI/ICHOpO)IHOC OKHUCJICHHUC, NJIM KIICTOYHOC

nbixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO 0OMeHa

4.4

Peakniun wmatpuunoro cuHTe3a. I'eHermueckas wuHbopmarus u JIHK.
Peanuzanus reneTnueckoi MHPOpMALUU B KIETKe. | eHeTHYeCKuil Ko U ero
cBoiictBa. Tpanckpunuusa — wmatpuunblii cuHTe3 PHK. Tpancmsaumsa —
6uocunres Oenka. KonupoBanue aMmuHOKUCIOT. Ponbs pubocom B OnocuHTE3€

Oeka

4.5

Hexknerounsle popmel sxu3Hn — Bupychsl. Mcropust otkpeitus Bupycos (/1.1.
NBanosckuif). OCOOEHHOCTH CTPOCHHUSI M IKU3HEACSITEIBHOCTH BHUPYCOB.
bakreprnodaru. bome3Hu pacTeHWi, XKUBOTHBIX U YEJIOBEKA, BBI3BIBACMEBIC
Bupycamu. Bupyc wummynoxeduuura uyenoseka (BUY) — Bo3Oyaurens

CII1da. [TpodunakTuka pacnpoCTpaHEHHS BUPYCHBIX 3a00JICBaHHUI

Pasmuoxenne n HHIAWBHUIYaJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knerounsnii mwki, wWiIM >KU3HEHHBIM IUKI KieTku. MHTepdaza m mMuTo3.
[Ipoueccel, npoTekatomie B uHTephase. Perummkamnus — peakiuss MaTpUIHOTO
cunreza JIHK. Ctpoenne xpomocom. XpoMOCOMHBIH HaOOp — KapHOTHII.
JIMMIIONAHBIE M TalUIOWJHBIA ~ XPOMOCOMHBIE  HA0OpBL.  XPOMATHUJIBL.
[{uronornyeckue OCHOBBI PAa3MHOKEHHS W HWHIUBUIYAIHHOTO Pa3BUTHUA
OpPraHU3MOB.

Henenue knetkn — muto3. Ctaguum murtosa. [Iporeccel, npoucxoasume Ha

Pa3HBIX CTAAUAX MHUTO34a. buonornueckuii CMBICI MUTO3a

52

@DopMbl pa3MHOKEHHSI OpraHU3MOB: Oecrojioe U nojoBoe. Buabl Gecrionoro
Pa3MHOKEHHS: JIEIIEHHE HAJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTuBHOE Pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €TI0 3HAUCHUC IJI CCIICKIUN
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[TonoBoe pa3MHOKEHHUE, €ro OTJIMYUS OT OECIIOJIOTO.
Meito3. Cranuu Mmeiosa. IIpoiecchl, nmpoucxoasnme Ha CTaausX Meio3a.
[loBenenne xpomocoM B Meno3e. KpoccuHrosep. buonornueckuii cmpicia U

3HaYEHUE MEN03a

5.4

l'ametorenes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y JKHBOTHBIX.
[lonoBble >Kkene3bl: CEMEHHMKM W sMUHUKU. OOpazoBaHMe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30M], SHUIEKIeTKa) — CIepMaToreHe3 H
ooreHe3. (OCOOEHHOCTH CTPOCHHUSI SHMIEKIETOK H  CIIEPMAaTO30HIOB.

OmnonorBopenue. [lapreHorenes

5.5

WunuBuayanpbHOoe  pa3BuTHE  (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE

(amOpuorene3). Jrambl AMOPHOHAIBLHOTO PAa3BUTHUSA Y TO3BOHOYHBIX




KHUBOTHBIX: ApoOJeHue, racTpyisuus, opraHoreHe3. IlocTamOpuoHanbHOE
pa3BuTHe. Tumbl TOCTAIMOPHOHANBHOTO PA3BUTHUS: MPSMOE, HENpSIMOoe
(muurHouyHOE). BnusHME cpeasl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct m pasButme pacrenmii. OHTOTr€HE3 IBETKOBOT'O PACTEHUS: CTPOCHHE

CEMCHHU, CTaIUN PA3BUTHUA

HaCJICZICTBeHHOCTI) U USMCHYUBOCTH OPraHU3MOB

6.1

IIpenmer wu 3amaum reHeTuku. Vcropusi pa3BuTus TeHETUKU. Bkian
POCCUHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T'€HETUKU. MeTO bl TEHETHKHU
(TuOpUIONOTUYECKUH, ITUTOTCHETUYECKUH, MOJEKYJISIPHO-TeHETUUECKUN).
OCHOBHBIG TCHECTUYCCKUEC ITOHATHUA. FGHCTI/I‘ICCKaSI CHUMBOJIMKA, HCHOHBSyeMaH

B CXEMax CKpEIMBaHUN

6.2

3aKOHOMEPHOCTU HACJEJAOBaHUS NMPHU3HAKOB, yCTaHOBJIEHHBbIE 1. Menaenem.
MoHoruOpuaHOE CKpellMBaHue. 3aKOH eIUHO00paszus TUOPUIOB IEPBOTO
nokosieHus. [lpaBwino AgoMHUHMpPOBaHMS. 3aKOH pPaCHICTUICHHUS MPU3HAKOB.
I'unoresa unctotsl ramet. [losTHOE M HEMOJIHOE TOMUHHPOBAHUE.

JluruOpuaHoe  CKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIeIOBaHUS
npu3HaKoB. [[UTOreHETMYECKHE OCHOBBI JIUTHOPHJIHOTO CKPEIIMBAHUSA.
AHanu3upyolee CKpEILMBaHHUE. Hcnonb3oBaHue AHAJIU3UPYIOLLETO

CKpCIIUMBaHUA NJIA ONPCACIICHUA TCHOTUIIA ocobu

6.3

CuerieHHOE HacyeqoBaHue npu3HakoB. Pabora T. Moprana no cuersieHHOMY
HacleOBaHUIO TeHOB. HapylieHue cuUENIeHUusT TE€HOB B  PE3yJbTare
KPOCCHUHIOBEpAa. XPOMOCOMHAsi TEOpHUsl HACIEICTBEHHOCTU. | eHeTnyeckue
KapThl.

I'enernka moma. XpoMOCOMHOE ONpenesieHUE Mojia. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMorameTHbIe U TeTeporaMeTHble opranu3Mbl. HacienoBanue

IIPHU3HAKOB, COCINVICHHLBIX C ITI0JIOM

6.4

N3MeHuynBOCTE. BI/I)II)I U3MCHYHNBOCTHU:. HCHACJICACTBECHHAs W HACJICJICTBCHHAs.
Ponbp cpenpl B HEHACHEICTBEHHOW M3MEHUYMBOCTH. XAapaKTEPUCTHKA
MOJIM(DUKAIIMOHHOW W3MEHYUBOCTH. BapHallMOHHBIA pPsii U BapuUallMOHHAS
kpuBasi. Hopma peaknum mnpusHaka. KoinuecTBeHHbIE M Kaue€CTBEHHBIE

MPU3HAKH U UX HOpMa peakuuu. CBOHCTBa MOAN(UKAITMOHHOW U3MEHUYNBOCTH

6.5

HacnencrseHnas, uiad TIeHOTHIIMYECKAs, HM3MEHYMBOCTH. KoMOMHAaTHBHAaA
W3MEHUYUBOCTh. Mel03 M TMOJOBOM TPOIECC — OCHOBAa KOMOHMHATHBHOMN
W3MEHUYMBOCTH. MyTannoHHas W3MEHUYMBOCTh. Kiaccudukarms myraruii:

TCHHBIC XPOMOCOMHBIC, TCHOMHEIC. Yactota wu IMPUYIKUHBL MYTaIII/II\/JI.




MYTaFeHHHe (baKTopBI. 3aKOH TOMOJIOTHYECKUX pssAOB B HacJIeJICTBEHHOM

n3menunBoctu H.M. BaBuiosa

6.6

I'enetuka dyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI T'E€HETHKHU
YeloBeKa: TeHEeaNOTHYEeCKHil, ONU3HELIOBBIH, [IUTOTEHETHYECKUIA,
OMOXMMHUYECKUH, MOJEKyIsipHO-reHeTHuecKkuil. COBpeMEeHHOE OmpeaeeHHe
TeHOoTUIIa: MOJJHOI'CHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHNUEC, B TOM YUCIIC
¢ nomotnpto [TP-ananu3a. HacneacTBennbie 3a001€BaHus Y€IOBEKA: TCHHbBIC
0osne3Hu, Oole3HM €  HACJEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe  0ose3Hu. CoMaThdyeckue M TeHEepaTUBHBIE MYTallUU.
[IpuHIMIBL 370pOBOTO O0Opa3a JKWU3HM, AMATHOCTUKH, MTPOMUIAKTUKUA U
JeUCHHUS TeHETHYECKUX Ooue3Hei. Meauko-reHeTHIecKoe
KOHCYJIbTUPOBAHHC. 3HayeHue MGHHHHHCKOfI IFCHCTUKHU B IIPCAOTBPALICHUN U

JICUCHUHN I'eHETUUECKHUX 3a00JIeBaHMIl YeIOBEKa

CeJ'IeKL[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak HayKa W IpoLecc. 3apOKJCHUE CEJIEKIMU U JIOMECTHKAIUS.
Vuenne H.M. BaBuimoBa o0 1eHTpax MNPOUCXOXKACHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHul. LIeHTpbl NpPOMCXOXKIEHUS AOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHbIE METOIbI ceNeKUUU. MaccoBbIil M1 MHAWBHUIyalIbHBIM OTOOPHI B
CEJIEKIIMM PACTEHUN U KUBOTHBIX. OlleHKa AKCTephepa. banm3kopoicTBEHHOE
cKkpemuBanue — UHOpuauHr. Yucras nunusg. CKpeniuBaHUE YUCTBIX JIMHUM.
I'erepo3uc, winm rubpunHas cuna. HepoacTBeHHOE CKpeIlMBaHUE —
ayrOpunuar. OtmanénHas ruOpugusanus U e€ ycmexu. VICKyCcCTBEHHBIH
MyTareHe3 M IOJy4eHHE MOJUIUIOUI0B. JIOCTHIKEHHs CEJIEKIMU PACTCHHM,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buotexHosnorusa kak oOTpacib MPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. ITarbl
co3nanusa pekomOuHantHoM JIHK u Tpancrenneix opranu3moB. Kierounas
umxkeHepusi. Knerounele KyabTypbl. MHUKPOKIOHAJIBHOE PpPa3MHOKEHHE
pacrenuii. KIIOHHMpOBaHWE BBICOKONMPOAYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. JKojoruueckue u stuyeckue npodiemsl. MO — reneruuecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KITACC




Kon

IIpoBepsieMblii 3JIeMeHT copepKAHUSA

DBOJIOLMOHHAA OUOIOT U

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/IHGTGHBCTBa 3BOJIFOIIHUH. ITaneonTomornueckue: noCJIICA0BAaTCIIbHOCTD
MOSIBJICHUSI BUJIOB B MAJIEOHTOJIOTUYECKOH JIETOIUCH, MEpeXoaHble (OPMBI.
buoreorpaduyeckue: cxoactBo M paznuuue ¢ayH U (Grop MaTepUKOB U
OCTPOBOB. OMOPHOJIOrMYECKHE: CXOJCTBA M pazIuuus SMOPHUOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-ICCKI/ICI T'OMOJIOTMYHBIC,
AHAJIOTUYHBIC, PYAUMCHTApPHLBIC Oprashbl, aTaBU3MBI.
MonexkyaspHO-0MOXUMUYECKHE: CXOACTBO MEXaHH3MOB HACJIEJCTBEHHOCTU U

OCHOBHBIX META0O0JIMYECKUX HYTeﬁ Y BCEX OPraHrnu3mMoB

1.2

OpomrormonHass  Teopuss Y. JlapBuna. IlpeAamochuiku  BO3HUKHOBEHUS
JapBUHMU3MA. [IBHXKyIMe CHIIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE  NpU  OrPAHMYCHHOCTH  PECYpPCOB,  HeEOIpeleiaEHHas

M3MEHUYUBOCTb, 00pH0Oa 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus HBomoiud (CTD) W OCHOBHBIE €€ TIOJOKECHHS.

MuxposBontonus. [Tonynsinus kak eIMHULA BUAA U YBOTIOLIMHU

1.4

JBwxyume cuibl ((pakTopbl) 3BOIIOLNMM BHUIOB B Ipupoje. MyTalOHHBIH
IpoLecc ¥ KOMOMHATUBHAS U3MEHUYMUBOCTh. [lomynsiiionHbIe BOIHBI U Apend
reHoB. M3omsamust u murpanusi. EctecTBeHHBIH 0TOOp — HAmpaBIsomui GakTop
3BOIOLNHU. POPMBI €CTECTBEHHOTO OTOOPA.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bojtouuu. I[Ipumepst
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAHOAIANTALINY.

Bun u  BupooOpazoBanme. Kpurepunm Bugma. OcHOBHblE  (OpMBI

BUI000pa30BaHus: Teorpad)uuecKoe, SKOJIOrHIECKOe

1.5

Makpospomtorusi.  Dopmbl  3BoyrouMuU:  (uIeTHYECKas, AUBEpreHTHas,

KOHBEpIeHTHas, napauienbHas. HeoOpaTumocTs 3Bosonnn

Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuHble mNpencTaBICHUS O 3apOKICHUM >KU3HU. HayuHble rumoresbl
BO3HHMKHOBEHHUS >KM3HM Ha 3emuie: aOuMOreHe3 W MaHchepMmus. XHUMHUYEcKas
SBOJIIOIUA. JKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOM HBOJIOIUU.
Hauanpubie stans 6uonorunueckoi sBomtonun. ['unoresa PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJJIFOIIUA. CDOpMI/IpOBaHI/IG OCHOBHBIX I'PpYIIII )KUBBIX OPraHU3MOB




2.2

Pa3Butue xu3Hu Ha 3emuie mo spam u nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameo3olickas spa u €€ mepuoabl: KEMOPHICKUH,
OPJIOBUKCKHW, CHIYPUHUCKUH, JAEBOHCKUN, KAaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so3o0iickas 3pa u €€ Iepruoabl: TPHACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHo3olickass 2pa W €€ TepUOJbl: NAJICOTCHOBBIM, HEOICHOBBI,
AQHTPOIIOI€HOBBIA. XapaKTepUCTUKA KiIMMaTa M TIeOJIOTMYECKUX IPOIECCOB.
OcCHOBHBIE  3Tambl  3BOJIIOIMU  PACTUTEIBHOTO M JKMBOTHOTO  MHpa.
Apomopdo3sl y pacTeHnii u KUBOTHBIX. [losiBIIeHHMEe, paciBeT W BBIMUpaAHUE

IPYIII )KUBBIX OPTAaHU3MOB

2.3

Cucrema OpraHu4eckoro MHpa Kak oOTpaxeHue »dBomonuu. (OCHOBHbIE

CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

2.4

DBOJIIOLMS YEJIOBEKAa. AHTPOIOJOTHS KakK Hayka. PazBuTue mpeacrtaBieHHl O
MIPOUCXOXKJACHUHN YeloBeKa. MeToabl M3yueHus aHTpororeHesa. Cxojcra u
pa3nuyus 4eJoBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YeJIOBEKa.

JBmxkyiiue cuibl (hakTopbl) aHTpororenesa. HacnencteeHHas M3MEHYHBOCTh
U €CTECTBEHHBIN 0TOOp. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OpYyIAUN

Tpy/Ja, MBIIUICHHE, PEYb

2.5

OcCHOBHBIE CTaJWM M BETBH SBOJIOIHMH YCJIOBEKA: aBCTPAIONUTEKH, UermoBek
yMenbiid, YenmoBek mnpsMoxoasuiui, YenoBek HeaHIepTanbCkui, YemoBek
pa3ymHblid. Haxonku McKomaeMbIX OCTaHKOB, BpEMs CYLIECTBOBAaHHUS, 001acTh

pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIAHS

2.6

YenoBeueckre  packl.  OcCHOBHble  OONIBLIME  pachl:  €BPONEOUAHAS
(eBpasuiickasi), Herpo-aBCcTpajoujiHas (PKBaTOpUaAIbHAs), MOHTOJOUIHAS
(a3marcko-amepukaHckas). YepTel NPHUCIOCOOJECHHOCTH IpEACTaBUTENCH
YEJOBEUECKUX Pac K YCIOBHSAM CylIeCTBOBaHMs. EAMHCTBO YenoBeuecKux pac.

Kputuka pacuzma

OpranusMsbl 4 OKpy»Karouias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3a/laud U pa3felibl SKOJOTUHU. METObl HKOIOTHYECKUX
UCCIIeIOBaHUM.  DKojmoruueckoe  MupoBo33peHue. Cpensl  oOMTaHUS
OpPraHU3MOB: BOJIHAs, Ha3eMHO-BO3/yIlIHas, HOYBEHHas,

BHYTpUOpPraHU3MEHHAas

3.2

Okonornyeckue (akropel. Krnaccupukamuss 3KoJI0rMYecKMX  (aKTOpOB:
abnoTtnyeckue, OMOTHYECKHE M aAHTPONOreHHble. JIeHCTBUE HKOJOTMYECKUX

(hakTOpOB HA OPTaHU3MBI
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AbOuoTrueckue (HaKTOpBI: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIU3M.
[IpucriocoOnenuss OpraHU3MOB K JIEUCTBUIO aOMOTHYECKHX (DaKTOPOB.

buonornueckue puTMsl
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buotnueckue ¢akropsl. Buabl 6MoTHyecKkux B3aUMOAEUCTBUN: KOHKYPEHIIHS,
XHUIHUYECTBO, MapasuTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAU3M, HeHTpamm3M. 3HaueHHe OWOTHYECKHX

B3aUMOJICHCTBHIA JJIs CYIIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU TMIOIMYJIAIH. OcHOBHBIE IIOKa3aTcIn
nomnyJsinuu: 4YruCJICHHOCTb, IJIOTHOCTL, POXAACMOCTb, CMCPTHOCTBL, IMPUPOCT,

MUrpanus. ﬂI/IHaMI/IKa YHUCJIICHHOCTHU IOIMYJIAIIUHU U eé peryjisanusa

Coo0111ecTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmecTBO opraHu3mMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanThl. CBsizu B

OHoIEeHO3€E

4.2

Okojoruueckue cucreMmbl (3kocucremsl). Ilonstue 006 sKxocucreme u
ouoreoneHo3e. PYHKINOHAIHHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOIYLEHTHI,
KOHCYMEHTBI, penyleHTel. KpyroBopoT BemecTB M TNOTOK JHEPrUU B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHH SKOCUCTEMBI. [IuiieBble enu u
cetu. OCHOBHBIE TMOKa3aTead dKOCUCTEMBbI: Ouomacca, MPOAYKLHS.
DKOJIOTHUECKUE MUPAMUJIBI: MPOAYKIIMH, YUCICHHOCTH, Onomacchl. CBoiCTBa

9KOCUCTEM: YCTOWYUBOCTb, CAaMOpEryJIsiiusl, pazsurue. Cykueccus

4.3

[IpuponHbie 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M PEK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOJIIMCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMEI.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak (akTop ycroWumBOoCcTH dSKocucTeM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenune B.M. Bepnanckoro o Owuocdhepe. ['panmmpl, coctaB W CTPyKTypa
ouocdepsl. XKuBoe BemectBo U ero (yukmuu. OcoOeHHOCTH Omocdephl Kak
rJI00aTBbHOM JKOCUCTEMBI. J[MHAMHYECKOe paBHOBECHUE M OOpaTHas CBS3b B
ounoctepe. KpyroBopoTsl BemIeCTB U OMOT€OXMMHUYECKUE IHKIBI JJIEMEHTOB

(yrnepona, a3ota). 30HaIBHOCTH OHMochepbl. OCHOBHbBIE OMOMBI CYLIH

4.5

UYenoBeuecTBo B O6uochepe 3emin. AHTPOIIOT€HHbIE U3MeHEHus1 B Ouocdepe.




['moGanbHbIE HKOIOTHYECKHE TPOOIIEMBI.
OcHOBa palMOHAJBLHOTO YNPABICHUS NPUPOJHBIMM pecypcaMu U HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



