MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUNA

MunncrepcTBo oopasosanusi CBepaIoBCKO# 00J1acTH

JlenapramenT o0pa3oBanusi AxmuHucTpanuu ropoaa Exarepun0ypra

MAOQOY COII Ne184 "HoBast mikoJ1a'

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Meronuaeckue Ilemaroruyeckuii I[HpeKOpMAY COl
S \/ﬂi;/‘lxi:"y.:"/‘;’:;: i
06LenW / COBGW “"Hopas 4ikoria
//Iég’pbmeBa K. Ckpobot C.B. 5.0 T s

IIpotoxoin Nel ot «27»
aprycrta 2025T.

[Ipotoxon Nel ot «27»
arycra 2025T.

PABOYAS ITPOT'PAMMA

(ID 7725597)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

1151 ooyuarormmxcest 10 — 11 kiraccos

ExatepunoOypr 2025



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pE3yNbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHErO
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS 0 crielupuke
Ovonoruu, €€ 3HAYEHWM B T[IO3HAHMM JKUBOM MPUPOABI U OOECIECUECHHH
CYIIIECTBOBAHMS UeJIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61oJ0TUM TAET NPEACTABIECHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo pas3jieliaM M TeMaM, PEKOMEHAYEMYIO MOCIEN0BaTEIbHOCTD
U3y4eHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM OO0pa30BaTEIbHOIO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamme no OMOJI0THHU TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATEeTbHOCTH/Y4eOHBIX JEHCTBUM OOYYalOIMIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIil yPOBEHB) peaan3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapss 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, IPEICTABIEHUI O 30pOBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra U CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTHHU YAEJICHO BHUMAHUE HCHOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YelOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXAIOWIIEH NPUPOJHON Cpelle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHMS K MPUKIATHON HAMpaBIEHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBAaHO HEOOXOJUMOCTHIO O0ECIICUEeHHUS YCIOBHM 1JIsl peIIeHNUs



OJTHOM M3 aKTyaJIbHBIX 3aJa4 HIKOJBHOTO OHMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTEINIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIIOBUSL  JJIA: TO3HAHWS  3aKOHOB  JKMBOM  NpUpOAbl, (OPMUPOBAHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro oodpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nHaueHrne OMOIOTUS UMEET TAKXKE JJIsl pEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecrneurnBaeT yciuoBus Uisl (POpMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMHU U3 IPYTUX YUYEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY J[UId ONpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MNPEACTABIEHHOIO B IPOrpamMMe IO
OHOJIOTUH.

OTt0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3ULIMH KyJbTypOoCOOOpPa3HOTO IMOJAXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMble IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE TIOBEJICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHWM
3aHUMAIOT 3JIEMEHTBI COIEPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OHOJOrNYECKOro 00pa30BaHMS.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YyeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTICHBI CIIEYIOLINE COAEpKATEIbHbIE JIMHUM: «bronorus kak Hayka. Meroasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpasne OpraHu4ecKOoro MUpay,
«IBOJIIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JACHUCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM MIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOpUSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHW3aIlUU, BBIAAIONIUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJI0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJabTypbl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OIEHUBATDH SIBJIICHUS OKPY’KAIOIIETO
MUpa KABOW TIPUPOIBI HA OCHOBAHUH 3HAHUH U OTIBITA, TOTYYEHHBIX TIPH U3YUCHUN
Omooruu;

dbopmupoBaHre Yy OOydYarOMIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS TUYECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUU JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUW B TOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIEICTBUIA CBOEH AESITENIbHOCTH MO OTHOUIEHUIO K OKPY KaIoILEen cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTEIbHBIM YUYEOHBIM MPEAMETOM, BXOMSIIAM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YpOBHE CPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HEeneMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, ITUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHON HAy4YHOM KapTHUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTOo bl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWEe pa3IUYHBIX METOJOB IPHU
W3YUYCHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIA, MOMYISLHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBIA.

JdeMoHCTpaUu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuuyecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMWYECKHE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEPAIBHBIX BelleCTB B kieTke. llomnepxkanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — Onosornyeckue Katam3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaudus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuisl (Kpaxman, TJHMKOTEH, IeJITI003a).
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykieotnasl — MoOHOMEpHI
HyKki1enHOBBIX KucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIum.

[utonorus — Hayka o Kietke. KiietouHas Teopus — npuMep B3aUMOACHCTBUS
uje 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1iye Mpu3Haku KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renernmueckuil ammapaT, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoThueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpoKaproThyeckor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opranousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat I'onbmxw,
nr30coMBbl.  [loyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIPHUH, TUIACTHUIBI.
[Ipoucxoxienne MUTOXOHIpUM u T1iactun. Bunel mmactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUIOB KIIETKU. BKiroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sanpa: saepHas o0oJovKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOJE,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb, «brocunTes 6enka», « CTpoeHue MOoJIeKyJbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl



AT®», «CTpoeHne 3yKapuOTHUYECKON KIIETKN», «CTpOeHHE >KMBOTHOM KIETKN»,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJMIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEnapaTax U HX
ONHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonm3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTadom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (POTOCUHTE3 U CHOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAHUE SHEPTUU B KIIETKE. DTaIlbl SHEPreTuueckoro ooMeHa. I ukomnus.
bpoxenne n ero Buupl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FHEPIETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmdyeckoil MH@oOpManuMu B KiIETKE. ['@HETHMYECKH KOJ WM €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomaupoBanue amuuokucnor. Pomnbp pubocom B
OonocuHTe3e Oemnka.

Hexkinerounsie ¢popMbl xu3HU — BUpyCchl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI M KMU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedurura yenoseka (BUY) — BozOyautens CIT/la.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenue u QpyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xu3HeHHbM nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaenb cTpyktypsl JJHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI W  UHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHHU3MOB.

Henenue knetku — muto3. Ctaaum murtosa. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOenb KJIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U 1moyioBoe. Buasl Oecrnonoro
Pa3MHOXKEHUS: JEJECHUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTraHU3MOB, €r0 3HAYEHHUE JUIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTagusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBbIe xemne3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHUsl SUIEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuonanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAINH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTEHHU», «BereraTuBHOE pa3MHOXKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Meio3y, «IIpssmoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yenoBekay, « OCHOBHBIEC CTaIMM OHTOTEHE3a».

Ob6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTto30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTaromero», «Kapuoknnes B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJIENb-alIuInKauus «/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. lctopus pa3Buths reHeTUKU. Poib nuronoruun
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIUIEHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnonb30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CuernyieHHO€e HacneAoBaHue rnpu3HakoB. Padbota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ e HETHUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['OomMoraMeTrHble W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUVICHHBIX C MTOJIOM.

W3MeHunBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapyuallioOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KonuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOMU
M3MEHYMBOCTUA. MyTaIimoHHass U3MEHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpuyuHbl MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENIECIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUS 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIE3HU C HACJIEACTBEHHOM MPEeApacloOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHble MyTanuud. CTBOJOBBIE KJIETKH. [IpuHIUTIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY U JICUCHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKA.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTeHETUYECKasT
OCHOBAa», «3aKOH pacUICIJICHUS U €r0 IIUTOr€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHus», «Menosy, «B3auMoaencTBre amieabHbIX TEHOBY, «I eHeTnuecKue
KapThl pacTeHUH, )KUBOTHBIX M 4eJOBEKa», «I eHeThka moijia», «3aKOHOMEPHOCTH
HACIIEJIOBaHUSI, CLEIICHHOTO C TMojJoM», «KapuoTuIbl YeaoBeKa U KUBOTHBIXY,
«Bunpl uzsmeHunBocTY», «MoaudukalmoHHas HW3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTnka rpyI KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTH.

O6opynoBanue: Mojaenu-anmmInkanmun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmnoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariii opMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I"'opox moceBHO».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlaGopaTtopHas pabora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuidl y apo30¢uiIsl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IMpolecc. 3apOKIACHUE CEICKIUU U JIOMECTUKAIIUS.
Yuenne H. U. BaBunoBa o ieHTpax MpOUCX0XKIEHUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIUMU. MaccoBblii M MHAUBUAYAIbHBIN OTOOPHI B
CEIEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTBHIX JUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
OTtnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak OTpaciab MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganust pexomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnupl U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYpPHBIX pacTeHuit», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «Otnanéunas rudpuauzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEeXHOMOTHM», «KileTouHbIe KYyIbTyphl H
KJIOHUpOBaHHe», « KOHCTpyHpoBaHHE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHKe: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IMCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CEJEKIMU pPACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, MJIEMEHHYO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIo
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CBuzerenscTBa 3BoMOIUU. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOM JICTOMHUCH, MEPEXOJHbIE (HOPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUlkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKYIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCT,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Bororuu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrkymme cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B IpupoAe. MyTalmOHHBINA
Ipolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanus.

EcrtecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop 3Bomaouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodOUUHU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl U HAHOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonorusi. PopMbl  ABONIONUU:  (UiIeTUYECKas, JIUBEpreHTHa,
KOHBEpreHTHas, napauenbHas. HeoOpatuMocTs 3BOJIOLUY.

[IpoucxoxeHnEe OT HEeCHEeUUaTU3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crienanu3anus. AfanTuBHas paauanus.

JdeMoHCTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. Ceepiios.



Tabmuib! u cxembl: «Pa3Butre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamnonHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantammm», «OO0mIas aereHepanusy,
«/IBmkymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsuna», «bopbba 3a cymectBoBaHue», «IIprucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJAEh «OCHOBHBIC HAIPABICHUS JBOJIIOIHUNY, 00BEMHAS MOJEIH
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, koiuiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wojenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel « PazButue Hacekomoroy, « Pa3zButue asarymkmy,
MuKponpenapar «/[pozoduia» (Hopma, MyTauuu GOopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHuE BHUIOB IO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlabGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HHU Ha 3emure.

JloHay4yHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HavanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HX 3BOJIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npoTepo3oiickast apel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPAOBHUKCKHH, CHUTYPUHUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa ®W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTE€HOBBIM,
AHTPONIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyecKkux mpoiieccoB. OCHOBHBIE JTaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [T0osiBJIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BorolHH. (OCHOBHBIE
CUCTEMATUYECKUE TPyIIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeTroasl HW3ydeHus anTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopel) anTponorene3a. HacieacteenHas '3BMEHUMBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxousumuid, YenoBeKk HeaHAEPTAIbCKUN, YemoBek
pazymHblii. Haxonku ucCKOmaembIX OCTaTKOB, BpPEMSI CYIIECTBOBAaHHSA, 00IAacTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY AU

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujiHas  (dKBaTOpUaibHas),  MOHTOJIOMHAS
(a3maTcko-amMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacnsma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JapBuH.

Tabmumer u cxemul: «Bo3aukHoBenue ComHedHOM cucTeMBl», «Pa3Burtne
opraHuuyeckoro wmupa», «PacturenpHas kietka», <OKuUBOTHas  KIEeTKay,
«IIpokapuoTnueckas kinertka», «CoBpeMEHHas CHCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHATOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «peBHue moanm», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeueCKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJIETIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYyIud NepBOOBITHONO YeIoBeKa (KaMHHU-YOIMIEPHI,
pyousa, ckpebna), TreoXpoHoJoruueckas TaOnuma, Kouiekuus «Dopmbl
COXPAHHOCTHU UCKONAEMbIX KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTudeckast padora Ne 1. «M3ydueHue UCKOMaeMbIX OCTATKOB PAacCTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKcKypcust «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIH KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl ¥ OKpYysKamoLIas cpeaa.



DKOJIOTHsl KaK HayKa. 3aa4yd ¥ pa3aeibl 3KOJIOTHH. MeTOoIbl SKOJIOTUYECKUX
UCCJIEIOBAHNMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonoruueckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME U aAHTPOIOreHHbIE. JIeHCTBHE HKOIOTMYECKUX
(bhaKTOpPOB HA OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buoTtnueckue ¢aktopsl. Buabl OnoTHYECKUX B3aUMOICHCTBUI: KOHKYPEHIHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEHUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aUMOJCHCTBUM [Js1 CYLIECTBOBaHHS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKHE XapaKTepUCTUKH mnonyysiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuKa YuCcI€eHHOCTH MOMYISIUNA U €€ PEryJIsiiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupognsie 30HbI 3emiuany, «Cpeabl 0OUTaHUS
opranusmoBy», «®Poronepuonusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkn», «[lumessie nenm».

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktuueckas pabota Ne 2. «Iloncyér nI0THOCTH NOMYJSUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

CooOmiectBO OopraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MpPOCTpaHCTBEeHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckrue cuctembl (3kocucteMsbl). [loHaTne 00 »skocuctemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HSKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [IuieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. DKOJIOTMYECKUE MNHPAMMIIbL:



NPOAYKLUMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazputue. CyKIeccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOro pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepnl Kak
r7100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE U oOOpaTHasi CBA3b B
ounocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIbI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiunBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHrs OMOJIOTUM U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenosek», «IKocUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3ACHUCTBYS HA IPUPOAY», « BaKkHENIINE UCTOYHHUKHU 3arpSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeilmIass cocTapisitomas ouochepoi»,
«®akTopel  gerpamauumu  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOphI
pPaIuoOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyroopot azoTa B Ipupoae».

O6opynoBanue: Mojelb-anmukanus « TunudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, KoJuleKuuu «buoiienos», «Bpenurenn BaxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIiaM oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHHWE OOYYaIOIMMUCA POCCHICKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHSA OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTIOBBIMM  YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIU U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTcs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE NpaBUJIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOr0 OTHOIIEHUS K KYyJIbTYpPHOMY HAaCIEAUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKPY’KaIoIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHOro mpeamera «buomorusy
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOICTBOBAThCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA W OMbITA JIEITEILHOCTH B MPOILIECCE peaau3alii OCHOBHBIX HAIpaBJICHUN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHS
y4eOHBIX, TIO3HABATEIBHBIX H HCCJICNOBATECIBCKUX 3a7a4, YBAKHTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaxKJaHCKOU UICHTUYHOCTU, TATPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO POJIMHY, CBO#l S3bIK M KYJBTYpPY, IPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOIHOMY HACIEIUI0 U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWMOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTUHM B IIO3HAHUH 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOU JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIMOHAIBHOTO 0JIATONOTYYHS:

MOHMMAaHUE U pean3aliys 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HHU (310pOBOE
MUTaHue, COOTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjisipHas (Qusnmyeckas aKkTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE I1EHHOCTU MPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTMYECKOW U COLMAIBHOM
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB U OIEHKH UX BO3MOXHBIX TOCJIEACTBUM IS
OKPYXarOUIEH CPEIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHHUS
U yYMEHUS TpHU pEIICHUHu TMpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBUJ  TIOBEICHUS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOochephl);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTU K Y4aCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE crnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUHU ILEJIOCTHOTO
NpEACTaBICHUsST 00 OKpPYXalollleM MHpE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pallOHAJIbLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBILICHHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM IpaMOTHOCTU oOydaromuxcs, (GopmMupyemon
IPU U3y4YEHUU OMOJIOTHH;

IIOHUMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCHOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHHSI SIBICHUIN OKPYXArOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JieJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS Ha OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
LEJIOCTHOCTh HAyYHON KapTHHblI MHUpa M CIHEHU(PUKY METOIOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAJIbHbBIE
yueOHble JEeHCTBUA (MO3HABaTENbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaromye GopMrupoBanrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcs, CHOCOOHOCTh OOy4YaloIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLHUIIMHAPHBIEC, MUPOBO33PEHYECKNAE 3HAHUS U YHUBEPCAJIbHBIEC
y4eOHbIE IMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
NeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOATENbHO  (QOpMyJNHMpOBaTH W aKTyaJM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCu(pUKaUi, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIAEIATH UX XapaKTEPHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUs (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
OPOTUBOPEUHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
MUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOA0B PELIEHUSI TPAKTUYECKUX 3a]a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH 10 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NESTEIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS], HAXOAUTh apryYMEHTHI JJI 1I0Ka3aTEIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH NPUOOPETEHHBIH OIBIT;

OCYILECTBIISITh LEJICHAINIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JACTH
KU3ZHEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BbIIBUTaTh HOBBIE HJIEW, MpeJiaraTb OPUTMHAIbHbBIE MOAXOAblI M PEIICHHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTEe Yy4eOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTepaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



bopMyTUpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOJbI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOU TSI BBHITTOJTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOT'O MCIOJIb30BAHUS PA3IAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckor nHGopMauu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckod WHPOpMANMEH: TMPUMEHATh XHUMHYECKue, (Qusnueckue u
MaTEeMaTUYeCKUe 3HAKW W CHUMBOJBI, (OPMYJIbI, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHUS W 3alUTBl  WHOOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBJaieHne YHHBEPCAIbHBIMI KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISITh KOMMYHUKAIIMK BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIHLHO BBIMIOJIHEHUS MpeaiaraeéMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIMN APYTrUX YYACTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHWS, I[MOHMMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUUHO H3JIaraTh CBOI TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHNN YUeOHOM 3a1a4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIeHA KOJJIEKTUBA;

NPUHUMATh I1€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTHIKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULIHH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaAlUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENLHO COCTABJIATH IIJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUIM U MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJI30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU aHaIU3€ pe3yJbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OCBO€HHS mnporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyueckue st yueOHoro npeamera «buoigorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUIBI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX YYEOHBIX CHTyalUsX, & TAKKE B peajlbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJbTaThl IPEACTABICHBI IO rOJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOT'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOIOB B pPa3BUTHE OHOJOrWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSATHM:
YKU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE YHEPTHH ),
romMeoctas (caMoOperyJjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOTrooOpasus H
MPOUCXOXKIECHUSI KyJIbTYpHBIX pacTenuit H. 1. BaBuiioBa), onpenensats rpaHUIbI UX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus W IMPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHNE THIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSCHEHUE TMOJIYYEHHBIX pEe3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpALICHUS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUIYAIbHOTO pa3BUTUS  OpraHu3ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSICHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKAIOIUX JI0JIeH, COO0/IEHUS HOPM IPAaMOTHOT'O MOBEJICHUS B OKPY KaroIIeH
NPUPOTHONW cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun 17§ OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
MPUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHME, CILEIMJICHHOE HAaCJeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIEeIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuia npu paboTe ¢ yueOHbIM U Ta00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KAaHUsA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAILIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEOBaHU B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIC COOOIICHHUS,
0000111as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 11
Kjlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUHCKUX W
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMUHOB M MTOHSATHI: BUI,
MOMYJISAKS, TeHOMOHA, DBOJIONHS, ABWXKYIIME CUIBI ((aKTOPHI) SBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, pPEAYLEHThl, e  UTaHuS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIIAJIETh METOJIAMH HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEJIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJIbTaToB,
WCIIOJIb30BaHHbBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOr€OlEHO30B M JKOCHUCTEM, OCOOEHHOCTM MPOLIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JJIsi OOBSICHEHHS OMOJOTMYECKHUX
IIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C LeNplo obOecriedeHus Oe30IacCHOCTH CBOETO 3J0pPOBbsi U 3JI0POBbS
OKPY>KaIOIIUX JIF0/IeH, COOJII0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKPY KaroIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTHUYECKHUE 3a/1a4l, COCTABIIATH CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIIEHWBaTh M HUHTEPIPETUPOBATH UH(OPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUICHMUS,
00001ast 6MoIOTHYeCKY0 HH(POPMAIIUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne ni/m P Kontpoabnsie IlpakTuueckue (mpp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
3 X i 8 0.5 1
MMUYECKHUI COCTaB U CTPOCHHE KIIETKU hitps:/m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
4 XK 6 1
HBHCACATCILHOCTE IICTRH https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 MTHANBUIYATEHOE Pa3BUTHE 5 | | bubnunorexa [JOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 0.5 15 bu6mmoreka [IOK
OpraHU3MOB ’ ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bubnuorexa [JOK
OHMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 4




11 KJIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3iesioB H TEM nudpoBLIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
b K
1 DBOIIOIMOHHAS OMOIOT U 9 1 1 noamotexa O
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 | 05 Bu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opragn3Mbl U OKpPYIKaroIas cpeaa 5 1 buGnuorexa [IOK
p Py t e https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9 1
0001I1eCTBa U DKOJIOTHUECKHUE CUCTEMEI hitps://m.cdsoo.ru/Tf4 1ecT4
bu6mmoteka IIOK
5 PesepBHOE BpeMs 2
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 )5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypcsl
BUOJIOTMS] KAK HAYKA 24 bubmmorexa [IOK
1 EHONOMISA B CHOTEME HAVK 1 https://m.edso0o.ru/863e6122
a1 y https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS KHUBOM
npuponsl. [IpakTrueckas padora Ne
PHPOZ P P bubnunoreka LIOK
2 1 «Mcnonp30BaHue pa3InyHbIX 1 0.5
https://m.edso00.ru/863e6122
METO/OB IPU U3yUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
JKMBBIE CUCTEMBI 1 X
3 OPTAHU3ALIMA 19 | bu6mmoteka IIOK
Bbuonornyeckue cuCTEMEI, https://m.edsoo.ru/863e6564
MPOLIECCHI U UX U3YUYECHHE
XUMHNYECKHUI1 COCTAB 1
4 CTPOEHHUE KJIETKH 84 1 bubnunorexa LIOK
XUMHYeCKHM cocTaB KJIeTKH. Bona https://m.edsoo.ru/863e674¢
Y MUHEpaJIbHBIE COJTU
5 benku. CoctaB u cTpoeHue OeIKOB 1 bubmmorexa [TOK
https://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
6 KatanmsaTopsbl. JlaboparopHas | 0.5 bu6muoreka [IOK

pabora Ne 1 «M3yuenue
KaTaJINTHYECKON aKTUBHOCTH

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




(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTU KaTajasbl)»

B KJIETKaX KOHUMKA KOPEIIKa JTyKa
Ha FOTOBBIX MUKPOITpErapaTax»

7 VrineBoanl. JIunuael Bubmaorexa ITOK
https://m.eds00.ru/863e6870
bu6nmmoreka [IOK

8 Hyxnensogeie kieotsl. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropus u meToasl U3ydeHus bubnuoreka [IOK

kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88

10 Knerka kak 1emocTHas KuBast

cucTeMa
CrpoeHnue 3yKapruoTHYECKOn
kietku. JlabopaTopHas padora Ne 2
«M3yuenue cTpoeHusl KIIETOK bubnuoreka [IOK
11 pacTeHuid, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKkTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTTMCaHHEY
KU3BHEAEATEJIBHOCTD BuGmorexa [[OK
12 KJIETKU 6 ¥ OOMeH BelecTB Uin 0.5 hitps//m.cdsoo.rw/863¢ 766
MeTabo0JIu3M
but6mmorekxa [IOK
13 PorocuuTes. XeMOCHHTE3 https://m.edsoo.ru/863e7¢98
. bubnuotexa [JOK
14 JHepreTHecKHil obmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIH UK KICTKHU. [leneHue
kJeTku. Muros. JlabopatopHas BuGnmorexa LIOK
15 pabota Ne 3 «HabmroneHue Mutosa 0.5

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




16

17

18

19

20

21

22

23

Buocunres Oenka. Peakiusa
MaTpUYHOTO CUHTE3a

Tpancnsanus — 6nocunTe3 Oenka

PASMHOXEHHUE U
NHAWBUAYAJIBHOE
PA3BUTHUE OPI'’AHU3MOB 54
Hexnerounsie GopMbI )KU3HU —
BHUPYCBI

@opMbl pa3MHOXKEHHS OPTaHU3MOB

Meiios

OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX
KJIeTOK. OII010TBOPEHHE.
JlaGopatopHnas pabota Ne 4
«M3ydyeHue cTpoeHust MOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIperapaTaxy»

I/IH,Z[I/IBI/II[yaHBHOC Pa3sBUTHC
OpraHnu3MoB

HACJIEJJCTBEHHOCTbH 1
U3MEHYMBOCTD
OPI'AHM3MOB 84 I'enernka —
HayKa O HacJIeICTBEHHOCTH U
H3MCHYHUBOCTH

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863e796e

bu6nmmoreka [IOK
https://m.edsoo.ru/863e796e

bubnmoreka [IOK
https://m.edsoo.ru/863e7540

bubnuoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunoreka LIOK
https://m.edsoo.ru/863e7f4a

bu6nunorexa LIOK
https://m.edsoo.ru/863e81b6

bubnunorexa LIOK
https://m.edsoo.ru/863e8436

but6mmoreka [IOK
https://m.edsoo.ru/863e8612




3aKOHOMCpHOCTI/I HacJICa0BaHUA

bu6nmmoreka [IOK

24 pU3HAKOB. MOHOTHOpUIHOE https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
JluruOpuHoe CKpelmuBaHue. 3aKoH BuGmiorexa LIOK

25 HE3aBUCUMOI'0 HACJICAOBAHUS

https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE HaclIeIOBaHHUE
npusHakoB. JlaboparopHas padora

26 Ne 5 «M3yuenue pe3ynbraToB 0.5 Bu6mmotreka [JOK
MOHOTHOPHUIHOTO M TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpEIIMBaHUA y IP030(UIbl HA
TOTOBBIX MUKPOTpEnapaTax»

7 I'eneTuka moma. HacnemoBanue bubnunoreka LIOK
IPU3HAKOB, CLEINIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
NsmenuuBocth. Henacnencrsennas
M3MEHYUBOCTH. JlabopaTtopHast

)% paborta Ne 6. U3yuenue 0.5 bubmuorexa [IOK
MOAU(PHUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BAPUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHass ”3AMEHUYUBOCTb.

29 JlaGopatopHnas pabora Ne 7. 0.5 bu6muoreka [JOK
«AHanu3 MyTauuil y 1po30¢puiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTpEnapaTax»

but6mmoreka [IOK

30 T'enernia uenosexa 0.5 https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O600meHNE 10

31 teme «HacneacTBeHHOCTD U

HU3MCHYUBOCTL OPTaHHU3MOB»




CEJIEKLIMA OPTTAHU3MOB.

bu6nmmoreka [IOK

32 g;f&iiﬁfg;iffzﬁziﬂ 34 ! https://m.edsoo.ru/863e¢9214
13 MeTtoabl U TOCTHKEHHS CEJIEKIINU | bubnunorexa LIOK

pacTeHUi U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak orpacib | bubmmoreka [JOK

IIPOU3BOJICTBA

https://m.edsoo.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypcsl
OBOJIIOLIMOHHAA BUOJIOTUA
R bubnuorexa [IOK
1 94 DBoIOIMS U METO/IBI €& 1
https://m.edsoo.ru/863ea20e
U3YYCHUS
) Wcropus pa3BuTus npeacTaBieHuit 1 bubnuoreka [IOK
00 3BOJTIOLINH https://m.edso00.ru/863¢9570
bubmuoreka [{OK
3 M 1
HKPOSBOIIONMA https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ DBOJIOIIH.
4 HI;60 ETO HIZUI aGorta JI\; 1 1 0.5 Bubmorexa LOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTUUECKOMY KPUTEPHIO»
5 JIBroky1ue cuibl (3J1IeMeHTapHbIe 1 bubmuoteka [IOK
(haKTOpBI) SBOITIOIIUN https://m.edsoo.ru/863e9da4
bubnunorexa LIOK
6 E i1 0TO 1
CTCCTBERHbII OTOOP M €ro opME! https://m.edsoo.ru/863e9ed0
PesynbTaThl 3BOMIONNY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas ] 0.5 bubmuorexa [IOK

pabota Ne 2 «Onucanue
PUCIIOCOOJICHHOCTH OpraHu3Ma u
€€ OTHOCHTEILHOTO XapaKTepa»

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




Hanpasnenus u mytu

bu6nmmoreka [IOK

aJanTalyu YeIoOBeKa

8 MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIONINN
BO3HMKHOBEHUE 1
10 PA3BUTHUE XXN3HU HA 3EMIJIE
94 HcTopus xu3HU Ha 3emiie U
METO/IbI €€ U3YYEHU
1 ['unore3sl NpoONCXOKAEHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863eaSab
2 PazButue xxu3Hu Ha 3emiie o 3pam bubmmoreka [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIUN
pacTUTEIBLHOTO U )KUBOTHOT'O MHPA.
13 [TpakTuyeckas pabora Ne 1 0.5 bubmmnoreka HOK
«3y4eHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuM U KUBOTHBIX B
KOJUICKIUSX
14 CoBpeMeHHas cuctema bubnuoreka [IOK
OpraHH4YECKOro Mupa https://m.edsoo.ru/863ea48e
s DBOJIIOIHNS YEJI0BEKA bubnunorexa LIOK
(arTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBuokyie cumbl (haKkTophl) bubmuoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH DBOIOLINH
YeJioBeKa
18 YenoBeueckne packl M MPUPOTHBIC bubnmoreka [JOK

https://m.edsoo.ru/863eaca2




19

20

21

PesepBHbIii ypok. O6001IeHNE 11O
TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMJie»

OPI'AHU3MBI 1
OKPYXXAIOIIAS CPEJIA 54
DKoJorus Kak HayKa

Cpenbl 00uTaHUs U SIKOJIOTUYECKUE
(bakTopsI

bubnunoreka LIOK
https://m.edsoo.ru/863eafec

22

AlGuotnueckue GakTOpHI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonoruueckrne 0COOEHHOCTH
pacTeHnii U3 pa3sHbIX MECT
obutanusny. JlabopaTtopHas padora
Ne 4. «BnnsiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCcay

0.5

bubnunoreka LIOK
https://m.edso00.ru/863eb10e

23

24

25

26

buotnyeckue pakTops

DKOJIOTMYECKUE XAPAKTEPUCTUKHI
nomyJsiun. [Ipaktudeckas pabora
Ne 2 «ITomcuéTt nIoTHOCTH
MOMYJIALMKA pa3HbIX BUIOB
pacTeHuin»

COOBHIECTBA U
OKOJIOTMYECKUE CUCTEMBI
94 CooO1iecTBa OpraHM3MOB —
OMoIICHO3

DKOJIOTHYECKHE CHUCTEMBI
(3KOCHUCTEMBI)

0.5

bu6mmoteka IIOK
https://m.edso00.ru/863eb348

but6mmorekxa [IOK
https://m.edsoo.ru/863eb46a

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a




OCHOBHBIE ITOKa3aTeIn

7 AKOCHCTEMBI. DKOJIOTHYECKHUE | bubmuorexa [IOK
nupamuisl. CBONCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 [IpupoaHbie 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1

30 buochepa — rimobanpHas 1 bubnnoreka [JOK
AKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16

32 UenosedecTBo B Ouocdepe 3emin 1

13 CocyiecTBoBaHUE TPUPOJBI U 1 bubmmoreka [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O60011eHIE

34 teMbl «Coo011iecTBa u 1
9KOJIOTUYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMH B CHUCTEME
Hay4yHOI'O 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMUPOBaAHUU
COBPEMEHHOM ECTECTBEHHO-HAy4YHOM KapTHHBI MHpa U HAy4HOIO
MHUPOBO33PEHUS; O BKJAIE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (DYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEp)KaHHWE OHOIOTUYECKUX TEPMUHOB U
MOHSTUM: KU3Hb, KJIETKA, OPTraHU3M; METab0IM3M (OOMEH BEIIECTB U
MIPEBpAIllCHHE JHEPruu), roMeocta3 (CaMoperyJsius), YpOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOrMYecKHMe  TeopuHM  (KJIETOYHas,
XpoOMOCOMHasl, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBwioBa) u yueHus (0 IUeHTpax MHorooOpasus U
IPOMCXOXKACHUS  KyJlbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMmenune BJIaACTb MCTOAaMMW HAYYHOI'O0 IIO3HAHUA B OuoJIorun
(Ha6J’IIOI[eHI/Ie U ONMUCAHUC KUBBIX CUCTEM, ITPOLIECCOB U HBJ'ICHI/II\/’I;
opraHusanusa W  HOPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBIABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYCMBbIMHA BCIIMYMHAMU, 00BsICHEHHUE MMOJIYYCHHBIX
pPE3YyJIbTAaTOB, HUCIHOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHHC [J€J1aTb BbIBOAbBI HAa OCHOBAHUU IIOJTYYCHHBIX

pE3yIbTATOB)

YMmenune BBIACIIATh CYLICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApuOT MW JYyKapuoT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU nponeccoB oOMeHa BCIICCTB U
MNpeBpalIiCHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTCSa, IIaCTUYCCKOI'O0 U

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OINIOAOTBOPCHUSA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PA3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpPUMEHSTh TONyYeHHBIC 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKHUX MPOIIECCOB U SIBJICHUH, Il IPUHATHUS IPAKTUUECKUX
pelieHuii B TOBCEAHEBHOM JKU3HM B IENAX obOecreyeHus
0€30MacHOCTH CBOETO 37I0POBbSI M 370POBbsSI OKPY’KAIOLIUX JIIOJCH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpY’Karoleh
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOJIh30BAHUS
JOCTHKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJIOTUH NS

paruoOHAJIBHOI'O IIPUPOAOIIOIIb30BAHUA

VYmMmenue pelaTh 3JICEMEHTAPHBIC I'CHETUUCCKHUE 3aJa4ld Ha MOHO- U
III/IFI/I6pI/IIlHOG CKpCIIUMBAaHUE, CUCIIJICHHOC HACIICJOBAHUC,; COCTABJIATH
CXCMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JJIsL MnpeacKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Yy OPraHu3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOPaTOPHBIM

o0opyaoBaHHEM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOI0  COJAEpXaHMs, BKIIOYAIOLIYI0 IICEBJOHAYyYHbIE
3HaHUSA W3 pazauuHbIX HUcTouHUKOB (CMMU, HayuyHO-momyssipHbIE
MaTepuaibl); STUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIICHHUS,

0000111251 GMOJIOrHUECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHO MPOrPaMMBbl CPeTHET0 001IIero 00pa3oBaHusI

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAaHMSA ECTEeCTBEHHBIX HayK, B (OPMHUPOBaAHHUU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M Hay4YHOI'O
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJOTUH; (PYHKIMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA JIs1 pCHICHUS ) KU3HCHHBIX 3a/la4




YMeHue packphiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMHUHOB U
MOHSITHIA: BUJI, TIOMYJISIIHSL, TeHO(OHI, BOIOIUS, IBIKYIINAE CUIIBI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DaKTOphl,  DKOCUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBHI,  PEAyUEHTBl, IIeMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, ornochepa

YMenue uznaratb OM0JIOrHYecKre TeopuH (IBOITIOIMOHHASA Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOIMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHui u myTtei spomonun A.H. CeBepiioBa, yueHus
o Ouochepe B.M. Bepnanackoro), ompenensTh TpPaHUIBI HUX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMmenune BJIaACTb MCETOAaMHW HAYYHOI'O II0O3HAHWA B Oouonoruu
(Ha6J’IIOI[eHI/Ie H OIIMCAHHEC KHMBLIX CHCTCM, IIPOLICCCOB H HBHGHHﬁ;
OopraHusanusa W IIPOBCACHHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCJIIMYMHaAMU, 00BICHEHHE MMOJIYYCHHBIX
pPE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
34aKOHOB; YMCHHC [€JIaTb BBIBOIAbl Ha OCHOBAHHUHU IIOJTYHYCHHBIX

pe3yIbTaTOB)

VYMeHue  BBIACHATH  CYLIECTBEHHbBIE  IIPU3HAKM  CTPOEHUS
OMONOrMYecKUX OOBEKTOB: BHJIOB, TMOMYJALHUNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB, OHOT€OI€HO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpEeHOCa  BEIIECTB W  IOTOKAa DJHEPIMM B DKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TOpUMEHSTh TONy4YeHHbIe 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUUECKHUX MPOIIECCOB U SIBJICHUH, IJIsl IPUHATHS MPAKTHUECKUX
pemieHnii B TIOBCEAHEBHOM JKM3HH B IEMSIX 0OECTICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOIIUX JIOJEH,
COONIOZICHUSI HOPM TpPaMOTHOTO TIOBEACHHUS B  OKpY’Karomei
MPUPOTHON cpefie; MOHWMAaHHE HEOOXOAMMOCTH HCIOIh30BaHUS
JOCTMDKCHUH  COBPEMEHHOW  OWOJOTMH Ui  pallMOHAIBHOTO

MMpUPOAOII0JIB30BAHUA




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBbI [IEpEHOCA BELIECTB U SHEPIUU B 3KOcHCcTEMax (e MUTAaHUs)

YMeHHne BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh mpaBwia npu pabore ¢ yuyeOHbBIM H J1TaGOPaTOPHBIM

000py10BaHHEM

10

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHbIE
3HaHMSI M3 Pa3InyHbIX HCTOYHMKOB (CMMU, HayuHO-momyJsipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

8(0X37000%010)
YMeHue co31aBaTh CcOOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMeHT cO/iep:KaAHUSA

buonorus xak Hayka

buonorus — nHayka o >xuBoi mpupoxe. Pomp Ouosormm B (GopMupoBaHUH
COBpPEMEHHOI HayuyHOU KapTHUHBI MUpa. CrcTremMa OUOIOTHYECKUX HAYK
Mertoap! O3HAHUS KUBOM NPUPOJBI (HAOMIOJCHUE, SKCIEPUMEHT, OIHCaHHE,
u3MepeHue, Kiaccu(uKanus, MOJEIMPOBAHUE, CTAaTHCTUYECKas o0paboTka

JTAHHBIX )

JKuBnle cuCcTeMBI U UX opraHu3anunsa

2.1

JKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonorun. CBoicTBa

OMOCHCTEM U UX pa3HOOOpa3ue

22

YpoBHU OpraHu3anuu OMOCHUCTEM: MOJIEKYJSPHO-T€HETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKH

XHUMHUYECKUM COCTaB KJICTKM. XHMHYCCKHE JJIIEMCHTHI: MaKpO3JICMCHTBI,
MHKPO3JICMCHTHI. Boma u MUHCPAJIIbHBIC BCUIICCTBA. cDyHKI_[I/II/I BOJbI H

MHHCPAJIBbHBIX BEIICCTB B KIICTKCE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHune O€nKoB. AMHHOKHUCIOTHI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMEHHMbIE AMHHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB.
VY pOBHH CTPYKTYpPbI OEITKOBON MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHEe CBOMCTBa OenkoB. buomormueckue
GyHKIUN OEIKOB.

depMeHTH — OMosornyeckue karanuzaropbl. CTpoeHue (GepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHast cnenuduuHocts. KodepmenTsl. Burtamunbl. Otianuus

(bepMeHTOB OT HCOPTaHUYCCKUX KaTalIn3aTOpOB

YrieBoapl: MOHOCAaxXapu bl (TIIOK03a, pud03a U 1e30Kcuprb03a), Aucaxapuibl
(caxapos3a, IlakTo3a) W MoOJHMcaxapuibl (Kpaxmaj, TJIMKOTEH, IeJUTI0I03a).
buonornueckue QpyHKIIUN yTIIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepouabl, (pochomunuael. 'mapoduibHO-
ruapooOHbIe CcBOMCTBa. buonormyeckue ¢yHkuuu nunuaoB. CpaBHEHHE

yYIrjiaeBo40B, OCIIKOB H JIMTIUIOB KaK HCTOUYHHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotn sl — MOHOMEpBI HyKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkiuuu JIHK. Crpoenme m ¢ynkimuun PHK. AT®:

CTpoeHHe U (pyHKIUU

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TEOpHsL. MeTO,Z[I)I HN3YYCHUS KICTOK

3.6

3.7

Knerka xak nenoctHas xuBasi cucrema. OOmye npu3Haky KIETOK: 3aMKHYTas
HapykHas MemOpana, moJsiekyisl JIHK kak remerwyeckumii ammapar, cucrema

cuHTEe3a OeJIKa

Tunsl K1€TOK: dyKapuoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTudeckord kietku. Kierounas crenka Oakrepuil. CTpoenue
AYKapUOTHUECKOM KJIeTKH. OCHOBHBIE OTJIMYUSI PACTUTEIbHOM, >KUBOTHOU M

IrpUOHON KIIETKH

3.8

3.9

3.10

IToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, HX
¢byukumu. [Tnazmatnueckas MmemOpana, e€ cBoiicTBa U pyHkuuu. Lluronnazma u
e¢ opranounbl. OpHOMEMOpaHHBIE OPraHOMIBI KIETKH: SHAOIUIa3MaTHYeCKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKWA: MUTOXOHJAPUH, TuiacTubl. [IpoucxoxaeHrne MUTOXOHAPUNA U IJIACTHI.
Bunpl mnactun. HemeMOpaHHBIE OpraHOHIbI KJIETKH: PUOOCOMBI, KIETOYHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

SAnpo — perynsatopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000i0dKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE

X(HSHGHGS[TGJ’II)HOCTB KIJIIECTKH

4.1

4.2

4.3

OOMmeH BelecTB, UM METa0O0JIN3M. ACCUMMWISIIMS (IUIACTUYECKUH OOMEH) U
JTUCCUMMJIALINS (SHEPTeTUUECKUl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
MmeTabonau3ma. Tunsl oOMeHa BelecTB: aBTOTPOQHBIN 1 retepoTpodHbIid. Ponb

(bepMeHTOB B OOMEHe BCHICCTB U IIPCBPAILICHNUU SHECPTHUU B KIICTKE

dotocunres. CeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakiuu poTocuHTe3a.
S¢¢pextuBHOCTH PoTOCHHTE3a. JHAUCHHE (POTOCHHTE3a AJIS JKU3HU Ha 3emIe.
Bnusnue ycnoBuil cpeapl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIIEHUS €0
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHM.

XeMocuHTe3. XEeMOCHUHTE3UpyIole OakTepruH. 3HAUeHHE XEMOCHHTEe3a s

JKU3HU Ha 3eMJie

OHepreruyecknii oOMeH B KieTke. PaclieniieHne BeliecTB, BbIAETICHHE U
AKKyMyJIMpOBaHHE DSHEPrUUM B KJETKE. ITambl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenne n ero Buasl. KHCIOpOIHOE OKHCICHHUE, UIIU KIETOYHOE

JbIxaHue. DPPEeKTUBHOCTh IHEPreTHYECKOT0 0OMeHa




4.4

4.5

Peakumu wmarpuuHoro cuHTe3a. [eHermueckas wunHpopmamms wu JHK.
Peanuzanus renetndeckoil MHGOpMaun B KIeTKe. ['eHETHUECKUI KOl U ero
cBoricTBa. Tpanckpumnius — MatpudHblii cuaTe3 PHK. Tpancnsnus — 6uocunTe3

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e OenKa

Hexknerounsie hopmbl xu3Hu — BUpychl. McTopusi oTkpeiTus BupycoB (/.M.
WBanoBckuii). OcoOOEHHOCTH CTPOCHHUS M HKHU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3snu pacreHuil, >XKUBOTHBIX U YEIIOBEKA, BbHI3bIBACMBIC
BUpycamu. Bupyc nmmynonepuiura yenoseka (BUY) — Bo3Oynurens CITM/a.

[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUA

5.1

Paszmuoxkenune u WHAUBUAYaJIbHOC Pa3sBUTUC OPraHU3MOB

Kierounslii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza u MHTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Permkanus — peakus MaTpUIHOTO
cuare3a JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTUIONAHBIE W TaIUIOWIHBIA  XPOMOCOMHBIE  HAOOpBL.  XpOMAaTHJIBL.
[{uronoruyecknue OCHOBBI PA3MHOXKEHUS W HWHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xinetkn — muto3. Ctaguu mutos3a. [Ipormeccsl, mpoucxoasmye Ha

PAa3HBIX CTAAUAX MUTO34A. buonormdyeckuii CMBICII MUTO3a

5.2

5.3

@opmbl pa3sMHOXKEHHSI OPTaHU3MOB: Oecriosioe U mojoBoe. Bumsl Gecrmonoro
pPasMHOXKEHUS: JIeJIeHHEe HaJBOE, IOYKOBAHUWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMUPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiio3. Craguu wmeiiosa. Ilporecchl, Mpoucxosiue Ha CTaausx Meio3a.
IToBenenue xpomocoM B Mmeio3e. KpoccunroBep. buonorndeckuii cMmbIici U

3HaYeHHE MeNo3a

54

[MameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [Tos10BBIE
JKele3bl: CeMEHHUKHU U AnYHUKU. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS SNIEKIIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHUOHAIIBHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TTIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysius, opranorenes. [loctamOpuonanbHoe pazBuTe. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTH: MpsiMOe, HenpsiMoe (JIMUMHOYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DAaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YpOJICTBA.

Poct u pasBurue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHHU, CTalUN PA3BUTHUA




HaCJIeIICTBCHHOCTB U UBMCHYUBOCTb OPTraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer u 3agaumn renetuku. Vicropus pa3BuTHSA FreHETUKU. BKiag poccuiicKux
U 3apyOeXHBIX YYEHBIX B DPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpuI0IOTHYECKUH, LUTOIC€HETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKH).
OcCHOBHBIE T€HETUYECKHE IOHATHS. | eHeTHYecKass CHMBOJIMKA, UCIIOJIb3yEeMas B

cXemax CKpellUBaHUI

3aKOHOMEPHOCTH HAaCJEI0BaHUS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH enuHO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. I[IpaBuiio OMUHHUpPOBaHUA. 3aKOH pPACIICIUICHHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HENMOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCUMOI'0 HACJICAOBAaHUS MTPU3HAKOB.
[{uToreHeTryeckre OCHOBBI JAUTMOPUIHOIO CKPEIMBAaHUA. AHAIU3UPYIOIEe
ckpemuBanue. Vcronb3oBaHME — aHATU3HUPYIOUIETO  CKpPEIIMBAaHUA IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuenneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. HapylieHue crHeruieHus TEeHOB B pe3ysbTare
KPOCCUHIOBEpa. XPOMOCOMHasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTuueckue
KapThl.

['enetuka mosa. XpoMOCOMHOE OMpefeNieHne Moja. AyTOCOMBI U TOJIOBBIC
Xxpomocombl. ['oMoraMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHUCIVICHHLIX C I1OJIOM

N3meHunBOCTh. BHUIBI M3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAS.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEpUCTHKA
MOIU(UKAIIMOHHOW H3MEHYMBOCTU. BapualMOHHBIM psj ¥ BapHallMOHHas
kpuBasd. Hopma peakuuu npusHaka. KoanuecTBEHHbIE U KayeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBeHHas, WM TE€HOTHUIIMYECKas, W3MEHYMBOCTh. KoMOMHAaTHBHas
M3MEHYMBOCTb. Meiio3 M ToJoBOM Hpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHass W3MEeHUYMBOCTh. Kitaccudukammss myTtammii:
T€HHBIE XPOMOCOMHBIE, FeHOMHBIE. HacToTa ¥ Ipu4YrHBI MyTanuii. MyrareHHb1e
(dakTopbl. 3aKOH TOMOJIOTHYECKUX DPSAJIOB B HACIIEACTBEHHOM H3MEHUMBOCTH

H.U. BaBusnoBa

I'enetuka denmoBeka. Kapuotun wyenoBeka. OCHOBHBIE METONIbI T€HETHUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HEIIOBEIH, IIUTOTEHETHYECKHIA,
OMOXMMHUYECKUN, MOJICKYIsIpHO-TeHeTudYeckuii. COBpeMEHHOE ompeaeeHue
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHHPOBAaHNE, TECHOTUITMPOBAHKE, B TOM YHCIIE C
nomomnieio [I[[P-ananm3a. HacrnencrBenHnple 3a0oiieBaHUS YeIOBEKa: TCHHBIC

00s1e3HU, 00JIE3HU C HACIIECTBEHHON IPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KUIACC

Oone3nn. ComaTHyecKHe M T'€HEpaTUBHBIE MyTalMu. [IpHHLIMIBI 340pPOBOTO
o0Opa3a KW3HHM, AWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS T'CHETUYECKUX
Oosie3Hen. Menuko-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMLIMHCKOW TIE€HETMKHM B MNPENOTBPAIECHUN W JICYCHHH TIE€HETHYECKHX

3a00s1eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Ceneknusi Kak HaykKa M MPOIECC. 3apOXKJICHUE CEJIEKIMU U JIOMECTUKAIIHSI.
Yuyernne H.M. BapwimoBa 0 MEHTpax MPOUCXOXKIACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTphI MPOUCXO0XKIACHUS JOMAIIHUX )KUBOTHBIX. COPT,
opo/ia, MmTamMmm

CoBpeMEHHBIE METOJIbI CENIeKITMU. MacCoBbIi M MHAMBUAYAIbHBIN OTOOPHI B
CEJIEKIIMU PAacCTeHUM U KUBOTHBIX. OIEHKa 3KCTEphepa. bIU3KOpOIACTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAaHUE YUCTBIX JIHHHM.
I'ereposuc, wim rudpuanas cuina. HeponcTBeHHOE CKpelMBaHUE — Ay TOPHUIMHT.
Otpanénnas rubpuguzanusa u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE MOIUIUIONIO0B. JIOCTHIKEHHUS CEJNEeKUMU PACTEHUM, JKUBOTHBIX M

MHUKPOOPTraHU3MOB

buortexHonorust kak oTpacib IMPOU3BOJACTBA. ['e€HHas HHXKeHepus. OTalbl
co3ganust pexomOouHantHo JIHK u Tpancrenneix opranusmos. Kiierounas
unxeHepus. Kilerounele KynbTypbl. MHMKpPOKJIOHAJIBHOE  Pa3MHOKEHHE
pacreHnid. KioHHMpOBaHHME BBICOKOIIPOLYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX
OpraHu3MoOB. DKoOJIOTUYeCKHE M 3Tudeckue npodiembl. MO — reHernuecku

MOAUGUIIMPOBAHHBIE OPTAHU3MBbI

Kon

1.1

IIpoBepsieMblii 3JIeMeHT coepKAHUA

DBOIOIIMOHHASL OMOJIOTHS

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugnerenbcTBa  3BONOLUHU.  [lajgeoHTONOrHYecKHe:  IMOCIEI0BaTEIbHOCTD
MOSIBIICHHSI BUJ/IOB B TIAJICOHTOJOTMYECKOW JIETOMHCH, MEPEXOAHbIE (OPMBI.
buoreorpaguyeckue: cxoactBo M paznuuue (ayH u (aop MaTepukoB U
OCTPOBOB. DOMOPHOJOTMYECKHE: CXOJICTBA W pa3ivuus SMOPHOHOB pa3HbIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHYECKUE:  T'OMOJIOTUYHBIE,

AdHaJIOTUYHBIC, PYAUMCEHTApPHBIC OpTraHkl, aTaBHU3MBbI. MoneKmepHo-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXAaHHU3MOB HACJICACTBCHHOCTH MW OCHOBHBIX

MeTabOIMUECKUX MyTeH Y BCeX OpraHu3MOB

OpomounonHass teopusa Y. Japeuna. Ilpennocbuiku  BO3HUKHOBEHHUS
JapBUHHU3MA. J[BIKyIME CWIIBI ABOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3MECHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

1.4

Cunrernueckass Teopus sBomouun (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eTMHUIA BUAA U SBOJIOUH

JBwxymme cuibl ((GpakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTalMoHHbII
nporecc 1 KOMOMHATUBHAS M3MEHYMBOCTh. [lOMyssIMOHHBIE BOJTHBI U ApEid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TO0p — Hanpapistomuil pakTop
sBoItOIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHW3MOB Kak pe3yiabTarT sBoitonuu. [Ipumepst
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOTrHIecKoe

1.5

MaKpOSBOHIOI_II/ISI. CDOprI OBOJIFOIIUHN: @HHGTH‘IGCK&H, JUBCPIrCHTHAA,

KOHBEpIreHTHasi, napasienbHas. HeoOpaTtuMocTs 3BONIONMU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble MNpPEACTABICHUA O 3apOKICHUM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emJie: aOuoreHe3 W NaHCIepMus. XHUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo 3pam u nepuojaMm. Karapxeil. Apxeiickas u
npotepo3oiickass 3pel. Ilanmeo3oiickas 3pa u e€ mnepuoAbl: KeMOpHICKHIA,
OPJIOBUKCKHW, CHJIIYPUWUCKUW, JI€BOHCKHH, KAMEHHOYTOJbHBIA, MEPMCKHI.
Me3so30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TNaJCOreHOBBINM, HEOrCHOBBIN,
AQHTPOIIOr€HOBBIM. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHud U XUBOTHBIX. [losiBIEeHME, pacuBEeT U BBIMUpAHUE TPYII JKUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4YecKOro MHpa Kak oOTpaxkeHue »dBomonuu. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB




24

2.5

DBouroLus yenoBeka. AHTPONOJIOTHs Kak Hayka. Pa3BuTue mpeacTaBieHuit o
MPOHUCXOXKICHUH 4YeloBeKa. MeToabl u3ydeHus: aHtponoreHesa. CxoncTsa u
pa3nuyus YyenoBeKa u )KMBOTHBIX. CHCTEeMaTHUECKOE TOJI0KEHHE YeTIOBEKa.

JIBrxymue cuisl ((akTopsl) aHTpororenesa. HaciencrBeHHas H3MEHUYUBOCTD
ecTecTBeHHbII 0TOOp. OOmecTBeHHBI 00pa3 U3HU, M3TOTOBJICHUE OpYyAUi

TpYJa, MBIILJICHUE, PeUb

OCHOBHBIE CTaZMU U BETBH JBOJIOLMHM 4YEJIOBEKAa: aBCTPAJIONUTEKH, YermoBek
yMmenslid, YenoBek MNpsAMOXonsdlui, YenoBeKk HeaHIEPTAIbCKUM, YenoBek
pa3yMHblid. Haxoku ncKomaeMbIXx OCTaHKOB, BpeMs CYILIECTBOBaHMs, 001acTh

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: EBPOIICOUIHAS (€Bpa3uiicKasi),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MATCKO-
amMepHuKaHckas). YepTsl MpUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKHX
pac K ycloBHsAM cymecTBoBaHus. EauHcTBO yenmoBeueckux pac. Kpuruka

pacusma

OpranusMbl 1 OKpy’Karolias cpeaa

3.1

3.2

33

34

OKoJjorus Kak Hayka. 3aJadd U paslenbl dKOJIOTruU. MeToapl 3KOJO0rn4ecKuX
uccienoBaHui.  Dkoslornyeckoe — MupoBo33peHue.  Cpenpl  oOMTaHMS

OpraHu3MoOB: BOJHAs, HA3CMHO-BO3AyIlIHAA, [IOYBCHHAs, BHYTPHOPTraHU3MCHHAA

Okonorudeckue ¢akrtopbl. Knaccudukanus skomorudeckux  (akTOpOB:
abuoTuyeckre, OMOTHYECKHE M AaHTPOIOTIEeHHbIE. JIeHCTBUE 3KOJOTMYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTophl: CBET, TeMIeparypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JAEWCTBUIO aOMOTHYECKHUX (PAKTOPOB.

buonorunueckue PUTMBI

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOJEHCTBUI: KOHKYpPEHIINUS,
XMUIIHAYECTBO, MMapa3uTHU3M, MYyTyajau3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBApTUPAHTCTBO), AaMEHCAJIM3M, HEUTpaiau3M. 3HayeHHe OHOTHYECKHX

B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOMMyJIAHHN. OcCHOBHBIE IIOKa3aTecIn
NnomyJsinuu: 4YruCJICHHOCTL, INIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTb, IMMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH TOIYJISIIUY U €€ perysuus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBOo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHAOBas,
HpPOCTPAHCTBEHHAs, Tpoduyeckas (nuuieBas). Bupabl-momunantel. CBs3u B

OHoIeHO3€E

4.2

DKoornyeckue cuctembl (9Kocucrembl). [loHsiTHe 00 9KOcHUcTeMEe U
ouoreoneHose. DyHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTbI, peayleHTbl. KpyroBopor BeEIIECTB M IIOTOK JSHEPrUU B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OcCHOBHBIE IIOKa3aTeNM 3KOCHCTEMBL: Ouomacca, MPOMYKIHSL.
DKoJIorn4eckue MUpaMHbl: MPOLYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa

9KOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALHUs, pazBuTue. CyKueccus

4.3

4.4

4.5

[Ipupoanbie 3K0CcHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAUCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroiumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasust Ha 3emiie

Yuenne B.UM. Bepnanckoro o Ouocdepe. ['paHuipl, coctaB u CTPYKTypa
onocdepsl. XKusoe BemecTBo u ero pyukmuu. OcobeHHOCTH OMOchepsl Kak
r7100abHOM 3KOCUCTEMBL. J[MHAMHYECKOEe paBHOBECHE M OOpaTHas CBs3b B
onocepe. KpyroBopoTsl BemecTB M OMOTCOXMMUYECKUE IHKIBI 3JIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUS B Ouocdepe.
I'mobanbHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa pallMOHAJIBHOTO YOpPABJIEHUS MPUPOAHBIMU pecypcamMu U HX

HUCIIOJIB30BaHMUC. I[OCTI/I)I(GHI/IH OHOJIOTUH U OXpaHa IpHUpoOabI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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