MMOACHUTEJIBHASA 3AIIMCKA

ITpu paspaboTke mnporpamMMmbl MO OHOJIOTMUHM TEOPETHUYECKYK) OCHOBY JIs
OTIpe/AeNICHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpKaHUS Y4eOHOTO MpeaMera
«buonorusiy  cocraBmwiM: KoHuentyaiabHele nonoxenus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOyuYeHus u
TpeOOBaHMIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00 OOIIMX LEIIX U
IOPUHLIMIIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEIHEro
obmiero oopazoBanus B Poccuiickoit @enepannn, a Takke MOJI0KEHHS O CIELUPUKE
Ouonornu, €€ 3HAYCHWW B TIO3HAHUHM >KMBOW TPHUPOABI U OOECTICUCHUU
CYLIECTBOBAHUS Ue€IOBEUECKOro oOmiecTBa. COrTacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpe/ieTICHbl OCHOBHBIE (DYHKIIMK IPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

ITporpamma no 61oa0ruM 1a€T NpeACTaBIECHUE O LENIX, 00 001Iel cTpaTeruu
0Oy4eHHMsI, BOCIUTAHUS U PA3BUTHUS 00YUaIOLIMXCS CPEACTBAMHU YUeOHOI0 MpeaMeTa
«buonorusy, onpeaenser o0A3aTenbHOE PEAMETHOE COJEPKAHUE, €TO CTPYKTYDPY,
pacnpezieieHue IO pas3ziesiaM U TeMaM, PEKOMEHAYEeMYIO I0CJIeJOBATEIbHOCTh
U3y4eHHUs y4eOHOTro MaTepuaja ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€il, JOrMKM 00pa30BATEIBHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00y4Jarommxcs.

B nporpamme o Ono0ruu TakyKe yUUTHIBAIOTCS TPEOOBaHMSI K MTIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHUs B
dbopMupoBaHUU OCHOBHBIX BU/JIOB y4eOHO-1103HaBaTEIbHON
JEeSATEIbHOCTH/Y4eOHbIX JEHUCTBUI OOydYarolmuXcsi MO OCBOEHHMIO COJIEp)KaHUs
OMOJOrNYECKOro 00pa30BaAHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi ypOBEHB) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTH B HW3Yy4YeHHH Ouosoruu, Ojarojaps uyemMy B HeE
IPOCMATPUBAETCS HAIPABICHHOCTb Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IIEHHOCTHBIX
OpPUEHTALNNA JIMYHOCTH, SKOJIOTHUYECKOTO MBIIUICHHUS, IPEACTABIECHUI O 310pPOBOM
oOpa3e KM3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
[ToaTomy Hapsioy ¢ U3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TaKkXKe 3HaHUU O
CTPOCHMHU JKMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX IPOLECCOB B MPOrpamMMe MO OMOJIOIMM YJIEIEHO BHHUMAHHME HMCIOJIb30BAaHUIO
MOJTyYEHHBIX 3HAHWHA B MOBCEAHEBHOW JKU3HM /IS pEIICHHUS MPUKIIATHBIX 33/1a4, B
TOM YHKcje: NPOPUIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN dYeNOBEKa, MEIHKO-
I€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTMUYECKH 11€TIECO00pa3HOro
IOBEJICHUS B OKpY’Karolllel MPUPOIHON Ccpefie, aHaau3a BIUSHUS XO3SIMCTBEHHON
JeSTeTbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
Ycunenne BHUMaHUS K TPHUKIAAHON HAMpaBICHHOCTH Y4YeOHOTO MpeaMera



«buonorus» MpoOANKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUS YCIIOBUM JIJISl PEIICHUS
OJIHOM M3 aKTyaJlbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHUsl, KOTOpas
npeanoiaraet (GOpMUPOBAHUE Y OOYYArONIUXCS CIIOCOOHOCTH aaanTUPOBATHCS K
U3MCHEHUSAM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUPA.

buosoruss Ha ypoBHE cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa obecrieunBaer (GopMUpOBaHUE y OOYYArONIMXCS TPECTABICHUNA O
HAyYHOW KapTUHE MHpA, PACIIUPSET U 00O0OIIaeT 3HAHUS O KUBOW IpHUpoje, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3/aET
YCIIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOJBI,  (OPMHUPOBAHUS
(yHKLIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO0 M 0Oe3omacHoro ooOpasa
YKU3HH, YKOJIOTHIECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHHe OMOIOTHS UMEET TaK)Ke JJIsl PEIICHHS BOCITUTATCIIBHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  oOpa3oBaHus,  COIHATU3ALNN
oOyuaromuxcs. M3ydyenne Omonmornu oOecredynBaeT yciaoBus s (popMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAllMOHHBIX ¥  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CIIOCOOCTBYET HMHTETpalMyd OMOJIOTHYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH U
reorpadguu. Ha3BaHHBIC TOJOKCHHS O TPEAHA3HAYCHUH Y4YEOHOTO MpeaMeTa
«buomorus» COCTaBUIM OCHOBY IS ONpPEACIEHUS IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJACp)KaHUs, TMPEACTaBICHHOTO B IMporpamMme II0
OHOJIOTHH.

Ot6op conmepkanusi yuebHoro mnpeamera «buosjorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIAEH C TO3UIHMHA KyJIbTypocOOOpa3HOTO TOAXOJa, B COOTBETCTBHUH C
KOTOPBIM OOyYaroIHuecs: JOJDKHBI OCBOUTH 3HAHWUS M YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHus OOIIEH KYyJIbTYpbl, ONPENEIAIONINE aJIeKBaTHOE TMOBEICHUE
YyeJioBeKa B OKpYyXalollled MPUPOIAHON cpesie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUUYECKou aesTeabHOCTH. Oco00oe MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy>KaT OCHOBOM JJIsi pOpMUPOBAHUS
MPEJICTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aIlUU
OMOJOTUYECKOTO 00pa30BAHMUS.

CTpyKTypHUpOBaHUE COACpKAHUSA YYCOHOrOo MaTepHwalia B IPOrpaMme II0
OWOJIOTUM OCYNIIECTBIICHO C YYETOM TIPHOPUTETHOTO 3HAYEHWS 3HAHUUA 00
OTIUYUTEIBHBIX OCOOCHHOCTSX JKUBOU MPHUPOIBI, O €€ YPOBHEBOW OpraHHU3aIliy U
HBOJIIOIMHU. B cOOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buonorus»
BBIJICJICHBI CIICYIOIIUE COJIEpIKaTelbHbIC IMHUN: «bronorus kak Hayka. MeTozsl
HAy4YHOTO TO3HaAHUM», «KieTka kak Owosormdeckas cuctema», «OpraHu3M Kak



Oouonornueckas cucrema», «CucreMa M MHOroo0Opas3ne OpPraHUYEeCKOTO MHUPay,
«IBOIOIUS KUBON MPUPOAB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp uzyueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YaOMIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAJIBHOU
OpraHu3ald{d >KUBBIX CHCTEM pa3HOrO paHra M HNPUOOPETEHHE YMEHUH
UCIOJB30BaTh ATH 3HAHMs [Js I'PAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOABI M PEHICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

Joctiwkenue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 0OecreunBaeTCs pelIEHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMBl 3HAaHUU O OHOJIOTMYECKUX TEOPHSX,
YUEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABUIIAX, CIY>KAIUX OCHOBOM
JUist OPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3aLMH, BBIIAIOIIMXCA OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHaldu3a JAaHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M TOJIXOJ0B K M3YUEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydYarommxcsd oO0mel KyJabTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SIBJICHUS OKPY’KAIOILIErO
MUpa KUBOW MPUPOJIbl HA OCHOBAaHUH 3HAHUH U OMBITA, OTYUYECHHBIX MTPU U3YyUEHUU
Oouooruu;

dopmupoBaHre Yy OOy4YalOIIMXCA YMEHHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM IIpU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUI [JIs TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOU KYJIBTYPHI, 111 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUMN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH 110 OTHOLIEHHUIO K OKPY’KaloIIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOACHHE MEp MNPOPUIAKTUKI
3a00JIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENbHBIM YUYE€OHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB NMpeaMeTHOI o0nacTh « EcTecTBEeHHO-HAYUYHbIE MPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM ypOBHE CpPEHETO 0011ero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 yaca
(1 gac B HeneMO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTeCTBEHHBIMU HayKamH, (uiiocopueit, ITUKON, SCTETUKON U MPABOM.
Posnb 6uonorun B hopMupoBaHNN COBPEMEHHON HAYYHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HaHUS )KUBOUM IPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, Kiaccudukaius, MOJEeTUpPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUS )KUBOW TTPUPOJIBIY.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «lcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYEHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

Kusble cuctembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CaoticTBa OMOCHCTEM U BX pa3zHOoOpasue. YPOBHU OpraHU3aIii OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHH ), OMoC(EpHBI.

JdeMoHCcTpanuu:

Tabnuuel u cxeMbl: « OCHOBHBIE MPU3HAKH KU3HUY, «YPOBHU OpraHU3alUU
YKUBOM ITPUPOIBD.

O6opynoBanue: moaenb MoJiekybl JIHK.

Tema 3. Xumu4eckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKUMA BOAbI W MHUHEpaJbHBIX BewmecTB B kierke. [lomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnmMblie 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKYyJibl (TIepBUYHAS, BTOPUYHAS, TpPETHUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonormyeckue
GbyHKIIUU OCIKOB.



depMmeHTHI — OHoIorHueckue Kataian3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas cnenuduyHocTh. Kodepmentsl. Butamunbl. OTinuus
(GbepMEHTOB OT HEOPTraHUYECKUX KaTalnu3aToOPOB.

VYrneBoabl: MOHOCaxapu bl (TJIH0K03a, pu003a U 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JlaKkTo3a) MW Ioducaxapuiabl (Kpaxmaj, TJIMKOTeH, IEeJUTI0JI03a).
buonornueckue GpyHKIUHU yIIIEeBOJOB.

Jlumuael:  Tpurauuepuabl, Qocdomunuasl, crepounsl. [ uapoduiabHO-
runpopoOHbie  cBoiicTBa. buonormdyeckne ¢yHkuuu sunupoB. CpaBHEHUE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JHK w PHK. Hykmeormaer — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkimu PHK.
Bunast PHK. AT®: ctpoenune u GyHKIUH.

[{uronorus — Hayka o kieTke. Kilerounast Teopust — mpuMep B3aUMOIEUCTBUS
ueil 1 PaKkToB B HAYYHOM MMO3HAHMH. MeTOAbl N3YUEHUS KIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOniye npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, monekynbl JIHK kak renetwdeckuit ammapar, cuctema
CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuOoTHYECKass U Mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYeCKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOW H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. L{lutomnnasma u eé
opranoujipl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
In30CcOMBI.  [1oyaBTOHOMHBIE OpPraHOWIBI KIETKH: MHUTOXOHJIPHUH, IIIACTHUJBI.
[Ipoucxoxnenne MUTOXOHIApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHoOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBI IEHTP, LEHTPUOJIHU, PECHUYKHU,
KryTUKHA. QyHKIIUN OPraHOMI0B KJIETKU. BKiItoueHus .

Anpo — perynaropHslid HeHTp KiaeTku. CTpoeHue snpa: saepHas o00J0YKa,
KapuoIula3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. IllBann, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeneeHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW IPUPOIEY,
«Pacnpenenenne XUMUYECKUX AJIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubl u cxembl: «lleproguueckas TadauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKyJIbl BOJIbI», «brocunTes Oenka», « CTpoeHne MOJIEKYJIbl OeTKay,
«Ctpoenne pepmentay, «Hyknennobie kuciotel. JJHK», «Ctpoenune monexynb



AT®», «CtpoeHne 3yKapuoTH4YEeCKON KIeTKW», «CTpOeHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « YTIIeBOIAb, «JIumuabn.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE Jis MPOBEICHUS
HaOIIOJICHUM, H3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONW AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpOoe€HUS KIETOK pacTEHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHICAHUEY.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTab0Iu3M. AcCUMUIIALNS (TUTACTUYECKU OOMEH) U
JTUCCUMMIISIIMS  (PHEpreTUdYeckuii oOMEH) — JBE€ CTOPOHBI €JIMHOIO0 Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3Ma.

Turnbel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepMeHTOB B
oOMEHe BeIleCTB U PEBPAIIEHUN SHEPTUHU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dborocunTe3a. DPpheKTUBHOCTh (oTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpenpl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIMICHUS €T0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIoUIe OaKTepuu. 3HaYEHUE XEMOCUHTE3a s
JKU3HU Ha 3eMJie.

OHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHE U
aKKyMYJMPOBAaHHE SHEPTUH B KJIETKE. DTarbl JHEPreTUYECKOTro oOMeHa. [ mukomus.
bpoxenue u ero Buabsl. KuciaopogHoe okuciaeHue, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopunupoBanue. DPPEKTUBHOCTh SIHEPTETUIECKOTO OOMEHA.

Peaknium wmatpuyHoro cuHTe3a. [eHermueckas wuHbopmanms u JIHK.
Peanuzanmsi reHeTMdeckoil uMH(OpMaAnM B KIETKE. | €HETHYECKHUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbl TpaHcasuuu. KoaupoBanwe amMuHOKHMCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpYCHI. MicTopust oTkpsiTus Bupycos (/1. U.
HNBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKM3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3nu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc mmmynonepunura yenoseka (BMIY) — BozOyaurens CIIN/a.



OOpatHas ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacrpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUM.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tumbl mutanusy, «Metaboausm», «MHTOXOHIPUN,
«HepreTudeckuii ooMmen», «Xiopomiacty, «Dotocuntes», «Crtpoenue JIHK»,
«Ctpoenue n QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTuIecKuit Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u >xu3HeHHbd 1uki Bupyca CIIN/da,
oakTepuodaray, «Pemnukanus JJHK».

Oo6opynoBanue: moxaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«burocunres 6enkay», «CTpoeHue KISTKN», Mojielb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHMe M MHIUBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiieTouHblil MUK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, nmpotekaromue B uHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cuateza JIHK. Crpoenme xpomMocoMm. XpOMOCOMHBEI HAa0Op — KapHOTHIL
Jumiou el W TaluvIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uTonoruyeckue OCHOBBI PA3MHOKEHHSI W  MHAUBHUIYAJbHOIO  PAa3BUTHSA
OpPraHu3MOB.

Henenune knetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromTo3.

@dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U nmoyioBoe. Bubl 6ecmnosioro
Pa3MHOKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHNe, BETETATUBHOE pa3MHOXKeHUE. VICKyccTBEeHHOE KJIOHMPOBaHUE
OPraHu3MOB, €0 3HAYEHUE [T CEJNEKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTIINYUS OT OECIOIOTO.

Meito3. Cranuu Mmeio3a. IIporecchl, NpoucxXoadiine Ha CTaaudaxX Menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonmormdyeckuid CMbICT U
3HA4YECHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBbIe kene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOICHES3.
OCOOEHHOCTH CTpOEHHUSI SMUIICKJIETOK U crepMaTo30uaoB. OIIOJ0TBOPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHEe (OHTOTeHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THIIBI
MOCTAMOPUOHANILHOTO Pa3BUTHS: MPsAMOE, HEmnpsaAMoe (ITuuuHOYHOE). BrusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHE3 I[BETKOBOI'O PACTCHUS: CTPOCHHE
CEMEHHU, CTaJIUU PA3BUTHUSI.

JlemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOKEHHUS OPTraHU3MOBY», «J[BoiiHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUui», «BereraruBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xkietku Oaktepuil», «CTpPOEHHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukim», «Pemmukanus JTHK», «Mutosy,
«Menosy», «IIpsmoe u HenpsaMoe pa3Butue», «l'aMeroreHes y MIEKONMUTAIOMNX U
4esnoBeKka», « OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30u bl
MJICKOTIUTAIOLIETOY, «SHIIEKIeTKa MieKonuTarouero», «KapuoknHes B KieTKax
KOpelIka JyKa», MarHuTHas MoOJlefib-anmuinkanus «JleneHue KIEeTKnW», MOJIelb
JIHK, monens meTada3zHoit XpOMOCOMBEI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlabopatopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIETKAaX KOHYMKA
KOpelIKa JIyka Ha TOTOBBIX MUKpOITpENnapaTax.

JlaGoparopuas pabota Ne 4. «M3ydeHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nutonoruu
U ASMOPHOJIOTUM B CTAHOBJICHUU TEHETHUKH. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (THOPUIO0JIOrMYECKUM,
UTOT€HETUYECKUH, MOJEKYJISIpHO-TeHeTH4YeCKUuii). (OCHOBHbIE T'€HETHYECKHUE
noHsATHs. [ 'eHeTnuecKkas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPU3HAKOB, YCTAaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TIEPBOTO
nokojeHusd. [IpaBuino qoMuHUpOBaHMS. 3aKOH paCIICIUICHUS] TPU3HAKOB. [ unoTe3a
qucTOTHI raMeT. [ToHOe U HenmoITHOEe TOMUHUPOBAHUE.

JluruOpugHoe  CKpemvMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HACIIeOBAHUS
npu3HakoB.  l{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUA.
AHanu3upytolee ckpenmBanue. Mcnoap30BaHre aHATM3UPYIONIETO CKPEIIUBAHUS
TSl OTIpENIeSICHUs] TEHOTUIIa 0COOU.

CuenuieHHOe HaclieioBaHue npusHakoB. Pabora T. Moprana no clerieHHOMY
HacJIeJOBaHUIO reHOoB. HapylieHue clenieHus reHoB B pe3yJibTaTe KpOCCUHIOBEpa.

XpoMocoMHas TEOpHs HACJIEICTBEHHOCTH. | eHETUYECKUE KaPThI.



['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE MOoyia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOraMeTHble W TreTeporaMmeTHbie opraHu3mbl. HacnegoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psi M BapUallMOHHAS KPUBAas.
Hopma peakumu npusHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHBHOM
W3MEeHUYMBOCTU. MyTarmoHHasi \3MeHYMBOCTh. Kimaccudukanus myTaruii: TeHHbIC,
XpPOMOCOMHBIE, FTeHOMHbIE. YacToTa u mpuuuHbl MyTanuidi. MyTareHHble (GaKkTOphl.
3aKOH TOMOJIOTMYECKHUX PAZIOB B HaclieACTBeHHON n3menunBoctu H. 1. BaBuiiosa.

Bresanepnast HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T€HETUKU
YyeJIoBeKa: reHeaJIOTHUYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKUI,
MOJIEKYJISPHO-TE€HETUUECKHA. CoBpeMmeHHOE OnpeeSICHHE TEHOTHIA!
MOJJTHOT€EHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBennnle 3a00JieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacnoyiOxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a MKU3HU, TUArHOCTUKHU, MPOPMIAKTUKU U JICUCHUS T€HETUYECKUX
Oose3Hel. MeauKo-reHeTHYeCKOe KOHCYJbTUPOBAHUE. 3HAUEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUY U JICUCHUN T€HETUYECKUX 3a00JIEBaHUN YeTOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabnuie! u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBAa», «3aKOH pacUICIJICHUS U €0 IUTOr€HETUYECKasi OCHOBAY, «3aKOH YHCTOTHI
rameT», «/urnbpuanoe ckpemmBanuey, « L {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus®», «Menosy, «BzaumoaencTBue aaielbHbIX TeHOBY, «[ eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «I eHeTnka moja», «3aKOHOMEPHOCTHU
HACJIEIOBAHUSI, CIEIJICHHOTO C MOJIOM», «KapHOTUIBI YelloBEKa U YKUBOTHBIX,
«Bunel uasmenunBoct», «MoaudukanuonHas HU3MEHUYMBOCThY», «HacnemoBanue
pesyc-daktopay, «I'eHeTruka rpymi KpoBuw», « MyTarimoHHas U3MEHUUBOCTHY.

O6opynoBanue: MojAeNU-anIuKanuu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpeniuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOIT 1 MUKponpenapart «po3zoduna» (HopMma, MyTanuu Gopmsl
KPBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHO».



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Jlabopatopnas pabora Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPHUIHOTO CKpELMBaHUs y AP030(HiIbl Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenue MoauduKamOHHON U3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

Jlabopatopnas pabora Ne 7. « AHanmu3 MyTaluid y JIpo30QHiIbl HA TOTOBBIX
MUKPOIIpEnapaTaxy.

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

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MpPOIECC. 3apOXKIEHUE CEEKIUU U JOMECTUKAIUS.
VYuenue H. U. BaBuiiosa o 1ieHTpax mpoucXoxACHUS 1 MHOTOO0pa3usi KyJIbTYPHBIX
pacteHuid. LIeHTpbl MPOUCXOKAECHUS TOMAITHUX )KUBOTHBIX. COPT, HOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKUUA. MacCoBBI U MHANBUAYAJIBHBIA OTOOPHI B
CEJIEKIIMU pPACTeHMM W >KUBOTHBIX. OIlEHKa JKCTepbepa. bIHM3KOpOJICTBEHHOE
cKkpenBanue — HUHOpuAMHT. Ywucras nuHusA. CKpelMBaHWE YWCTHIX JIMHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPHUIAMHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. IckyCCTBeHHBIM MyTareHes v nojy4eHue
MOJIUILIONIOB. JIOCTHXKEHUSI CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3manusi pexombunantHod JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KinonupoBanve BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

OKkojornyeckue M 3tudyeckue  npodisembl. MO  —  reHeTHYecKu
MOIU(UIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

IToptpersl: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnuupel u cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenunity, «OtmnanéHnas ruopuausanus», «PadoTer akagemuka M. @. MBaHoBay,
«Jlomummongus», «OOBEKTHl OuoTexHonorum», «KieTouHele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKU TUI0OJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIEC PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Okckypcuss «OCHOBHBIE METOJIbI M JOCTWKECHUSA CEJIEKIMW PACTCHUUA W
KAUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYO bepmy,



COPTOUCTBITATEIHBIM  YyY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoIIOIIUOHHASL OMOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUU. ODBOJIIOLMOHHAS
Teopusi U €€ MecTo B OuMonoruu. BrnusiHue 3BOJIIOIMUMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHY U APYTHX HaAYK.

CBugerenscTBa dBOMOIMU. [laneoHToNIOrMYECKHE: TMOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOIMYECKOW JIETOMHUCH, MEPEeXOJHble (HOPMBI.
buoreorpaduueckue: cxoacTso u paznuune ¢payH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHYECKHEe: CXOJACTBA M pPa3iMyusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJIOTMYHbIE,
pPYJIIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochblikM BO3HUKHOBEHUS
JapBUHMU3Ma. J[BWKyIME CHUJIbI 3BOJIONUU BUJIOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOKEHUE NPHU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHUYMBOCTb,
0opb0a 3a CyIleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [Tomynsnus kak eAMHUIA BUAA U 3BOIIOLNH.

JBrkymue cuiibl ((pakTopbl) 3BOJONMKM BUAOB B Ipupojae. MyTalmoHHBINA
npolecc U KOMOMHATHBHAas M3MEHUYMBOCTh. [lomyJsliMOHHBIE BOJHBI U Jpeild
reHoB. M3ossauus u Murpausi.

EctecTBenHbIii 0TOOp — HampaBusOmui ¢aktop dSBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Bomonuu. [lpumeps
MPUCTIOCOOJIEHUI Yy OpraHu3MOB. ApoMop(d03bl U UAKOAJATITAIIUH.

Bun wu  BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpauueckoe, IKOJIOTHIECKOE.

MakposBomonius.  PopMbl  3BOTIOLMU:  (UIETHYECKas, JAUBEPreHTHAs,
KOHBEpIreHTHasi, mapasuienbHas. HeoOpaTtuMocTh 3BOMIOIUY.

[IpoucxoxeHne OT HeclneuMaTu3UpOBaHHbIX MpenkoB. [Iporpeccupyronias
crnenuanu3anus. AqanTuBHas paauarus.

JlemoHcTpanum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosep, A. H. Ceepuos.



Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Popmbl  OOprObBI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOroobpasue COpToB PACTEHUID,
«MHoroo6pasue  mopoa  KMBOTHBIX), «JTonmynsauum», «MyTanuonHas
U3MEHYHUBOCTE», «Apomopdo3b», «Umnoamanrammm», «OO0mas aereHepanusy,
«/IBmxymue cuibl 3Bosrouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay», «bopbba 3a cymectBoBaHue», «IIpucrnocobIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTHUECKOE BIUI000PA30BAHME.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKpPACKH,
Ha0oOp IUIO0OB U CeMsIH, KoyuieKius «lIpumepsl 3a0MTHBIX MPUCIIOCOOJIEHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIIPABICHUS DBOJIOIUN», 00BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KojuleKuus «PopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb ammmukanus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazButue HacekoMoroy, «Pa3BuTue JsrymiKu,
Mukponpenapar «JIpozoduna» (Hopma, myTanuu (GopMbl KPUIHEB U OKPACKH TEA).

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB IO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlabGoparopnas padota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuyHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M NaHcnepMmus. XUMHUYecKas
HBOMIOIUS. AOHMOTCHHBI CHUHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKOW 3BONMIONNN. HavanbHbIe Tanbl
ouosorndeckor sBostoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHUE NPOTOKJIETKHU. [lepBble KIETKM W HMX HBOJIIOIUA.
®opMUpPOBaHUE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.

PazButne xxu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
nporepo3oiickass 3pel. llameosolickass spa u €€ mMepuoAbl: KEMOPHICKUH,
OPZIOBUKCKHH, CUITYPUHUCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30iickas 3pa U €€ epuobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »3pa W €€ mnepuoAbl: MNaJlCOrCHOBBIA, HEOrCHOBBIM,
AHTPOITOIE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIMU PACTUTENIBHOTO M S>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPTraHU3MOB.



Cucrema OpraHUYECKOrO0 MHpa KaK OTpakeHHe 3BotonuU. (OCHOBHbBIE
CUCTEMATHUYECKHE TPYNIbl OPraHU3MOB.

DBoJIOLUS YeoBeKa. AHTPONOJIOTHs Kak Hayka. Pa3Butue npeacraBieHui o
IIPOUCXOXKJICHUHU YenoBeka. Meroasl HM3ydeHHsl aHTpororesesa. CxoacrBa u
pa3inyus YeIoBeKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrokymue cuibl ((hakTophl) aHTpororene3a. HacneacTBeHHas H3MEHYHUBOCTh
U ecTeCTBeHHbIN 0TOOp. OOIIecTBeHHBI 00pa3 >KU3HU, WU3TOTOBIICHHE OPYIUN
TPYyJa, MBILIJIEHUE, PEYb.

OCHOBHBIC CTAJIUM U BETBU DBOJIIOIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenblid, YemoBek mnpsMoxoasmuii, YenoBek HeaHIepTAIbCKUM, YenoBek
pasymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCThb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachkl:  €BpPOMNEOU]IHASA
(eBpaswmiickasi),  HErpo-aBCTpajioMjHas  (PKBATOpUAbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIOCOOJICHHOCTH  MpeACcTaBUTEICH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUA. ENMHCTBO ueIoBEYECKUX pac.
Kpuruka pacusma.

JleMoHCcTpanuu:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
[apBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ColMHEUHON cHcTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PacturenpHas KieTka», <OKuMBOTHas  KieTKay,
«IIpokapuoTtnueckas kierka», «CoBpeMEeHHasi CHUCTeMa OPraHUYECKOro MHPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKay», «JlpeBHeimme monm», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE Pachhy.

O6opynoBanue:  Myisiku  «lIpoucxoxnenne — denoBeka»  (OFOCTHI
aBCTpAJONUTEKa, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CJICNKH WU
M300pKEHUST KAMEHHBIX OpYJIUd TEepBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHUYECKass Talmuia, KoJuiekius «Dopmbl
COXPAaHHOCTH UCKONAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

[Tpaktrueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHUHN U
YKUBOTHBIX B KOJUIEKIIUSIX).

OKcKypcus «IBOJIOIUS OPraHUYECKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3ei).

Tema 3. Opranu3mMsbl 4 OKpYy:KawInas cpeaa.



DKoJ0orvs Kak Hayka. 3afadd ¥ pa3fesbl SKOJOTUA. MeTOabl 3KOJIOrMYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAsl, MOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonornyeckne (dakTopel. Knaccudukamuss SKoJOTHYECKHX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTpOINOreHHble. JlelcTBHE HSKOIOIMYECKHUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XHUIIIHUYECTBO, cuMOuo3 u ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJCUCTBUI IS CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTHKU nomyjasiuuu. OCHOBHBIE IIOKA3aTENH
MOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTb, POYKJIAa€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J{lmHaMuka 4uCIEHHOCTH MOMYJISIUU U €€ perysuus.

JleMoHCcTpanuu:

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

Tabmunpl u cxemsl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUA
opranu3mMoBy», «®doronepuoauzm», «llonmymsiiun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMYJISUMU UHDY30pUu-TY Pesbkny, «IIutieBbie nenm».

JlabGopaTopHble U NpaKTHYEeCKHE PAadOTHI:

JlabopatopHas padorta Ne 3. «Mopdonoruueckne 0coOOEHHOCTH pacTeHUM 3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «Iloacuér MIOTHOCTH MOMYJSIUN Pa3HBIX BUAOB
pPaCTEHHUID.

Tema 4. Coo0mecTBa 1 IK0JI0rHYeCKHE CUCTEMBI.

CooOmiecTtBO Oopranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBs3u B
OHMOLIEHO3E.

Okonoruyeckue cuctembl (dKocuctemsbl). [lomsitTue 00 »dKocucTemMe W
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [Iniessie nienu u cetu. OCHOBHBIE
MOKa3aTesid 3KOCUCTEMBL: OHOMacca, NPOAYKUHUSA. ODKOJIOTMYECKHE MUPAMUJIBL:



MNPOAYKIMU, YHCIEHHOCTH, OuomMacchl. CBONCTBA 3KOCUCTEM: YCTONYMBOCTb,
caMoperyisiuus, pazsurre. CyKieccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTeMa XBOWHOIO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorndeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpaszue kak (akTop ycroWunBocTH dKocucTteM. CoxpaHEeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB u CTpyKTypa
ouochepnl. KuBoe BemectBO U ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aIbHOM JKOCHCTeMBbl. J[MHaMHuueckoe paBHOBeCHME W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BellecTB U OMOT€OXMMHYECKUE IUKJIIBI 2JIEMEHTOB (yriepoaa,
azota). 30HabHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOINIOreHHBIC U3MEHEHUS B Onocdepe.
['moGanbpHbIE YKOJIOTHYECKUE TTPOOIESMBL.

CocyiiecTBoBaHME MPUPOJIBI U yenoBeyecTBa. CoxpaHeHue OuopaznooOpasus
KaKk OCHOBa ycToWMuMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOIO YMPABJICHUS
MPUPOJHBIMU PEeCypcaMu U WX UCIOJIb30BaHUE. JlOCTHXKEHUST OMOJIOTMU U OXpaHa
MPUPOIBI.

JlemoHcTpanum:

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

Tabnuiel u cxembl: «llumeBsle menu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogusie coobmiectBay, «llenmu nuTaHus», «IKOJIOTMYECKAs] MUPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo neca», «buomeHoz Bogoémay», «ArpoueHo3», «lIpumepHsbie
AHTPOINOTECHHbIE BO3JICHCTBUS Ha IPUPOAY», « BaxkHENIIME HCTOUHHUKY 3arpsi3HEHUS
BO3J/lyXa U TIPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTaBistomas ouochepon,
«®aktoppl  gerpagaumu  nouB»,  «llapHukKoBBIA  3PdexT»,  «DaKTOpbHI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocdepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIH dKpaH OuoChepsD,
«KpyrosopoT yrieponaa B 6uochepe», «KpyroBopot azota B IpUpoIe».

O6opynoBaHue: MojieNb-anmuinKanus «TUuuHble OMOIICHO3bI», TepOapuii
«PacturenbHble coO0IIECTBaY, KOMUIEKINH «broiieHo3y, «Bpeaurenu BaxKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu M KOJJICKIIUUA PACTCHUH U dKUBOTHBIX,
MPUHAJJIEKAIIUE K PA3HBIM SKOJIOTMYECKUM TpyIIaM 0JHOro Buaa, KpacHas kaura
Poccuiickoit ®enepaniun, H300pKEHUS OXPAHSAEMBIX BUJIOB PACTCHHN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pe3yibTaTam
OCBOGHHUS  OOydYalIIUMHUCA TMPOrpaMM  CpeIHEro oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA MpeameTra «buomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHHE OOYYAOIIMMUCS POCCUHCKON
rpakJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACIICHUIO, HalWyMe MOTHUBAIlMM K  OOy4YeHUI0O  OWOJIOTHH,
[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JIESITEILHOCTH [I€HHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, MPUCYLIUMH CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pe3ysibTaThl OCBOCHMS MpeameTa «buonorusy JOCTUTarOTCs B
€IMHCTBE YYEOHOM M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMU, UICTOPUUYECKUMH U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TMPHUHSATHIMUA B OOIIECTBE MpaBUIaMU WU HOpPMaMU
MOBEJIEHUSI W CHOCOOCTBYIOT TMpOIECcCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUSA BHYTPEHHEH MO3UIMM JIMYHOCTHU, MATPUOTU3MA,
YB)XEHHUS K 3aKOHY M IMPABOMOPSIKY, YEJIIOBEKY TPyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOT'0 YBa)XCHHS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaaulMsIM MHOTOHAIlMOHANIbHOTO Hapopaa Poccuiickoit deneparuu, Npupoae U
OKpYXaroUIEn cpeie.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS ydeOHOro mpeaMera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEHW IMO3UIIUECH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTUA B MPOIIECCE peaiu3allid OCHOBHBIX HAMpPaBJICHUN
BOCMUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIC B YAaCTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MIPHU CO3/IAHUN YUEOHBIX
MPOEKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATEJIBHBIX 3a/1a4, BBINIOJTHEHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTb ONpPENENsTh COOCTBEHHYIO MO3UIHUI0 IO OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIITOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON UIEHTUYHOCTH, ATPUOTU3MA,
YBaXXEHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH nepe PoauHoM, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM A3BIK M KYJIBTYPY, IIPOLUIOE U HACTOSILLIEE
MHOT'OHallMOHAJIBLHOIO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IBI,
JTOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE H
pa3BuTHE OWOJOTMM, NOHUMAaHUS 3HAYEHUs OWOJOTMM B TIO3HAHUM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI0 OOIIECTBA;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO u 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3JaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu Hapoi0B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOW TIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIISITh KAYECTBA TBOPUYECKOW JTUIHOCTH;

5) ¢usuveckoro BocmuTaHHs, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIUOHAIBLHOIO 0J1ArOMOTyYHUsI:

MMOHUMAaHME U peain3alys 3J0pOBOro 1 6€30macHoro oopasa )Ku3HH (310pOBOE
MUTaHuE, COOJII0ICHIE TUTUEHWYECKHUX MPABIIT K HOPM, cOaTaHCUPOBAHHBINA PEIKUM
3aHSATHM W OTHAbIXa, peryisipHas (Qu3nuyeckas aKTUBHOCTH), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIICTCHTHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 37]0POBbIO;

MOHMMAaHUE I[EHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCICACTBUN M HENPHSITHS BPEIHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJIOTMYECKONM M COLUaIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJTHATH TaKyIO JACSITCIIBHOCTS;

MHTEpPEC K pa3iMuHbIM cepam NpodecCUOHATbHOU JeATeNbHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymed mnpodeccud ©W  Pean30BBHIBATH
COOCTBEHHbIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh UM CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K TPUPOE KaK UICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTHYECKOW KYJNbTYpPhI: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB W OIIGHKM WX BO3MOXHBIX TOCJIEACTBUN NS
OKPY’KaIOIIEH CPEIbI;

OCO3HAHHE TJI00ATBHOTO XapakTepa JKOJOTHMUECKHX MpoOJIeM W IMyTed HuX
pelIeHHUS;

CIIOCOOHOCTH UCIOJIB30BaTh MPUOOpETaEMble TPU U3YUEHUU OMOJIOTUH 3HAHUS
W yMEHUS TpU pEHICHUH TpoOieM, CBSA3aHHBIX C  PaAIMOHAIBHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHNE  TPAaBWJI ~ TOBEACHHUS B MPHUPOJIE,
HAIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXPaHY BHJIOB,
IKOCUCTEM, Orochepnl);



AKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCAIINX BPE] OKPYKAOLIEH PUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEeATEIbHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMHU B I[O3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTUIO B IPAKTHUYECKOMN JEATEIBHOCTH JKOJIOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMOJICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHHE creuu(UuK OHOJOTHMH KaK HayKH, OCO3HAaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBHOIO HAYYHOT'O MBIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
MpeAcTaBlieHuss 00 OKpYXalollleM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH MpoOIeM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAUMMOCTH OHMOJOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
o0ecrieueHus: HOBOTO YpPOBHSI Pa3BUTHUA MEIULIMHBI, CO3/IaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA MyTeH BBIXOJIa U3 INIO0ANBHBIX IKOJIOTMUYECKUX MPOOJIeM U
oOecrieyeHusi  nepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEAX
NOBBIIICHUS OO0IIel KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, GopMUpyeMoi
IpU U3Y4EHUH OMOJIOTHH;

IIOHUMAHHUE CYLIHOCTH METOJOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh [OJy4YaeMble 3HAHMS JJIs aHaiu3a u
OOBSICHEHHUS SIBIICHUU OKPYXAIOLIEro MUPA U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHHMSI HAa OCHOBE HAY4YHBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LEJbIO MTOJIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus NpooJieM B peabHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTD NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HaHWH 1O OWoNOTMH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAYUMbBle IS (OPMHUPOBAHHMS MHPOBO33PCHHS OO0yJarOIIUXCS
MEXIUCIUIUITMHAPHBIE (MEXKMIPEIMETHBIC) OOICHAYYHBIC MOHSTHS, OTPaKarOUIHe
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIHs, SBJICHUE, MPOIIECC,
CUCTEeMa, Hay4yHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleI0BaHne, HaOII0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U APYTHUX ), YHUBEPCATIbHbIE
y4yeOHbIe JeHCcTBUS (ITO3HABaTENIbHBIC, KOMMYHHKATHBHBIC, PETYJATUBHBIC),
obecnieunBaronrie GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH M COITMATILHOMN
KOMIETEHIIUU  OOYYalIINXCs, CIOCOOHOCTh OOYYalolMXCsl  HCMOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUTMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCAJIbHbIE
y4eOHbIE ICUCTBUS B TTO3HABATEIILHON U COIMAILHON MTPAKTHKE.

MeranpenMeTHble pe3yJibTaTbl OCBOCHHS IPOTPaMMbl CPEIHEr0 OOIIero
o0pa3zoBaHus JIOJKHBI OTPAXkKaTh:

OsJaaenue YHHUBEPCAJTbHBIMHA yueOHbIMH NMO3HABATEJbLHLIMH
JelCTBUSIMMU:

1) 6a3oBble JIOrMYeCKHUE AeiiCTBHS:

CaMOCTOSITEILHO  (OPMYIMpPOBaTh W aKTyaJIM3UpPOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMU S, Ki1acCu(pUKauu, o000IIEHUs), PACKPbIBATh CMBICI
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IPU3HAKU, YCTaHABIWBATh
CBSI3U C JJPYTUMH MOHITHUSIMH ),

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUIs 0OBSICHEHUS (PAaKTOB M SBJICHHM
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyXAeHUS (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, OPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH CXEMHO-MO/IETIbHBIE CPEICTBA JIJISl PE/ICTABICHUS CYIIECTBEHHBIX
CBS3eld W OTHOIICHHMH B U3yYaeMbIX OHMOJOTMYECKUX OOBEKTax, a TaKxke
MPOTUBOPEYHMI PA3HOTO POJa, BBIIBICHHBIX B Pa3IUYHBIX HHOOPMAIIMOHHBIX
HCTOYHHKAX;



pa3padaTbiBaTh IUIAH PELICHHS] NPOOJEMBI C YYETOM aHAIN3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEPUaJIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUSAX PEAJIbHOI0, BAPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH )KM3HEHHBIX ITPOOJIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE 1eHCTBUA:

BJIAJ€Th HABBIKAMH y4E€OHO-MCCIIE0BATENIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3penieHus: NpoOiieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY MONUCKY METOJOB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIE BUbI JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpEeTAlMH, NPeoOpa3oBaHUI0O M NPHUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMuUpOBaTh HAYYHBIA TUI MBILIUICHUS, BIAJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOMU
JESATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3Y €€ PEIICHUs, HAXOAUTh apPTYMEHTHI JUISl JOKA3aTeIbCTBAa CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATh IIOJYYCHHBIE B XOJE pEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIATh LEJICHAIIPABICHHbII TIOUCK MEpPEeHOca CPEeACTB M CIOCO00B
JelCTBUS B MPO(ECCUOHANBHYIO CPEY;

YMETh MEPEHOCHTh 3HAHUS B IMO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE MJIEH, MpejlaraTb OPUTMHAIbHBIE MOJAXOAbl M PELICHMUS,
CTaBUTh POOJIEMBI U 33a/1a4H, TOMyCKAIOIINE aJbTePHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX UHPOpPMAINH (TEKCTe Y4eOHOTo
nocoOusi, HAy4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B WHTepHeTe), aHanIM3upoBaTh
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATH
€€ T0CTOBEPHOCTh U HEMNPOTUBOPEUYHBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3NTHYHBIE METOJbI MPU TIOUCKE U
orbope Ouosornueckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOHEHUS YYCOHBIX
3aadq;

npUOOpETaTh OIBIT KCIOJIB30BaHUSA HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJI30BAHUS PA3IAYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
ouosorndeckoi nHGopManuu (CxeMbl, rpadUKy, TUArpPaMMbI, TAOIHUIbI, PUCYHKH U
Jpyroe);

UCTIONB30BaTh HAYYHBI fA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ononornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusudeckue u
MaTeMaTUYECKUe 3HaKU W CUMBOJBI, (HOpPMYJIbI, ab0peBHATypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HaTJISATHOCTH;

BIAJCTh  HABBIKAMH  pACTO3HaBaHWA W 3alUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHue yHMBepCaIbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUAMM:

1) o01enmne:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHM TIO CYIIECTBY OOCYXKTaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3UIIMN JPYTUX YYACTHUKOB
JManora Wik JUCKYCCHUHN);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOH hopme popMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas AesITeJIbHOCTD:

MOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIAMBUIYaJTbHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy WM METOJbl COBMECTHBIX JEUCTBHHM C yd€TOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIICKTHRA,;

NPUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPTaHWU30BHIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacrpenensiTe pojid ¢ YYETOM MHEHHMH YYacCTHHMKOB, OOCYXKIaTb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KaXK/I0T0 yYaCTHUKA KOMAH bl B OOIIMIA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uIaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HIEU C IIO3ULUUHA HOBHU3HBI,
OPUTMHAJIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATErHYeCKOE IMOBEICHHUE B PA3JIUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MpoOJIeM MU UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN 1IEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JECHCTBMSX M IOCTYINKAaxX IO OTHOLIECHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATEIbHOCTD, BBISABIATH
npo0sIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 0Opa30BaTeIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsAX;

CaMOCTOSATEIILHO COCTABJIATH IIJIaH PEIICHUS TPOOIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUN;

J1IaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
peunieHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BIAJ€Th HABBIKAMHM  TO3HABATENHbHON  pedJieKCUM KaK  OCO3HAHUS
COBEpIIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLIECHHUS;

YMETb OLICHUBaTh PUCKUM U CBOEBPEMEHHO MPUHUMATh PELIEHUS [0 HX
CHUKEHHUIO;

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTMX @PU aHaJIUu3€ pe3yJbTaTOB
NEATEIIbHOCTH;



3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHThl JPYTMX TPU aHaJIu3e pe3yJbTaToB
JeATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIUU JIPYTOTO YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl OcBOeHUs mporpammbl COO mno Ouonoruum Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue sl yueoOHoro npeamMera «bruonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHUU B PA3IUYHBIX y4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
’KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yNbTaThl IPEACTABICHBI IO F0J1aM 00YUYEHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoOro mpeamera «buonorus» ¢ 10
KJjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJAEPKAHHE OMOJIOIMYECKUX TEPMHHOB M IMOHSITHIA:
’KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (0OMEH BEILIECTB U MPEBPAICHUE SHEPTUN),
romMeoctad (camMoperyJsiiusi), YypOBHEBasi OpraHu3alusl JKUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHUA), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIETOouHas, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHasi J0TrMa MOJEKYJIsIpHON Ouosnorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOTOOOpasus U
MPOUCXOKIECHUS KyJIbTYpHbIX pacTenuil H. . BaBuioBa), onpeaensiTh rpaHULIbl KX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yYMEHHE BJaJIeTh METOIaMU HAYYHOT'O MMO3HAaHUs B OMOJIOTUU: HAONIOIEHNE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBJIICHHI, OpPraHU3alMs U NPOBEACHUE
OMOJIOTMYECKOT 0 IKCIIEPUMEHTA, BbIJIBU’KEHHUE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMUA BEIWYMHAMH, OOBSICHEHUE IOJYYEHHBIX pPE3YyJIbTATOB,
VCIIOJIb30BAHHBIX HAYYHBIX IMOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JIENIATh BBIBOBI
Ha OCHOBAHHMH MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJIEISTh CYLUIECTBEHHbIE MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIECTB W MPEBpAIICHUs] dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHUSI, PA3MHOXKEHHS, HWHIUBUAYAJIbHOTO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yYMEHHE MPUMEHATH MOJyUYEeHHBbIE 3HAHUS AJI1 OOBACHEHHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATHUS NMPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C IIeNbl0 obOecredeHnss 0e30MacHOCTH CBOETO 3J0POBbS M 3I0POBBSA
OKPY>KaIOIIUX JIOACH, COOMIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KarOIIen
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouojorum W OHOTEXHONOTMM  JUII  pPalMOHAIBHOTO
MIPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJelIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBaHMsI JJIsl MpeJCKa3aHUsl HaclleJOBaHUs MPU3HAKOB Y
OpPIraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COOII0ATh
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAaHUEM;

yMEHHE KPUTHYECKH OIEHUBAaTh W HHTEPIPETHPOBATH HWH(GOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMalLUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCICIOBAaHUI B OHOJIOTHH,
MeAHUIMHE, OMOTEXHOIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast OMOJOrnYecKyr0 MH(POpPMAIMIO U3 HECKOJIbKUX HCTOUYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN annapar OMOJIOTHH.

[TpenmeTHBIC pe3ynabTaThl OCBOEHUS yueOHOTO mpeamera «buonorus» ¢ 11
Kaacce TOIKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPAa U HAYYHOI'O MHUPOBO33PEHMS, O BKIJIaJI€ POCCUHCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH YeJIOBEKa JIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COJECpKaHUE OMOIOTMYECKUX TEPMUHOB U IOHATUMN: BUJ,
NOMYJISALKA, TEeHO(MOH, DBOJIONMS, ABUXKYIIME CHIbI ((aKTOpbI) SBOJIIOLUH,
MPUCIIOCOOICHHOCTh OPTaHW3MOB, BHJI000PAa30BaHME, SKOJIOTHUECKHE (PAKTOPHI,
IKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBHI, PpEIYLEHThl, IeNu MUTAHHS,
AKOJIOTHYECKas TupamMua, OMoreoreHos, onocdepa;



yMEHHE WH3jaraTh OHOJOTMYEeCKHEe TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxojctea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyteit spomonuu A. H. CeepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OMPENENATh IPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHMS B OMOJIOTUM: HAOIOICHHUE U
OMMCAHUE MHUBBIX CUCTEM, IPOIIECCOB U SIBIICHHM, OpraHU3alus U HpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBU’KEHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHWE TMOJYYEHHBIX pPE3yJIbTaTOB,
MCIIOJIB30BaHHBIX HAYYHBIX MOHSITUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI
Ha OCHOBAHHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNSATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BUJOB, MOMYJALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreolIeHO30B U HJKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEIACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHUS DKOJOTHYECKUX (PAKTOPOB HA OpPraHM3MbI, TMEpeHoca
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKHUX
LIUKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LeNbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYKaIOIUX JI0JeH, COOI0/IEHUs HOPM IPaMOTHOI'O TIOBEICHHS B OKPY Karolen
OPUPOAHON cpee, MOHUMaHWEe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH /ISl palliOHAIBHOTO MPUPOIOTIOIb30BAHMS;

yMEHHUE peliaTh 3JIeMEHTapHbIe OMOJOTUYECKHUE 3a/1ayl, COCTAaBJISTh CXEMBbI
NepeHoca BeIIeCTB U SHEPTUH B dKOocHCcTeMax (L[eNu MTUTaHus );

YMEHHUE BBINOJIHATh JIA0OpAaTOpHbIE M MpaKkTUYeCKHe padoThl, COOII0IATh
npaBuiia mpu paboTe ¢ yueOHBIM U 1a0opaTOPHBIM 000pYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJAEP)KAaHMSI, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIINK, HAYYHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001128 6MOIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeoB H TeEM nmudpoBbIe
Ne i/m P Konrpoasbnsie | IlpakTHyeckue (ubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbl
pecypchl
bubmuoreka [JOK
1 b 2 )
HOJIOTHA Kax Hayka 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTeMBI U NX OpraHu3aIus 1 bubmmorexa LOK
p H https://m.edsoo.ru/7{41c292
3 XUMHUYECKHUH COCTaB U CTPOECHHUE KIETKH 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 K 6 1
HBHEACATCIILHOCTD KT https://m.edsoo.ru/7f41¢292
5 Pa3zmHokeHre 1 MHIUBUAYAJTbHOE Pa3BUTHE 5 1 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U N3MEHYUBOCTD 9 1 15 bu6nmoreka [IOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekuus opraHu3mMoB. OCHOBBI 3 bubmuoteka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



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

11 KITACC

Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
HauMmeHoBaHHe pa3ae/ioB H TEM muppoBbIe
Ne i/m P KourpoJusbnbie | IIpakTuyeckue (ubp )
NMPOrpamMmbl Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 1
IBOIOIHORHAs GHOTOrHS ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBeHME U pa3BUTHE )KU3HU Ha 10 | 0.5 bubnmoreka [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
3 0] 5 1 1
PTAHM3MBL H OKPYKAIOLIa cpeia https://m.edsoo.ru/7f41cc74
b K
4 Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI 10 1 hgfj;;fg;gﬁ A1 ccTA
OBIIEE KOJIMYECTBO HACOB I10 34 3 )5
I[TPOI'PAMME ’



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
undposbie
Ne n/m Tema ypoka Kontpoasubie | IlpakTuueckue op
Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsbl
bubnunorexa LIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU IPUPOIBI.
[IpakTuueckas padbora Ne 1 bubnuorexa LIOK
2 1 0.5
«Mcnonp30BaHUE Pa3IMYHBIX METOJIOB MPH https://m.edso0o.ru/863e6122
M3Y4YCHUU OMOJOTUYECKHX 0OBEKTOBY
3 buonornueckue cucremspl, NpOLECCHl U UX 1 bu6muoreka [IOK
U3y4EeHUE https://m.edsoo.ru/863e6564
XuMudecKkui cocTaB KiieTku. Boja u bubnuorexa [JOK
4 1
MUHEpAIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB 1 CTpoCHHE benkos https://m.edso00.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas pabora Ne 1
6 «3 quneIi(aTanHTI/E{eai)ﬁ aIEFI/IBHOCTI/I 1 0.5 Bubmmorexa [IOK
Y ' https://m.edso0o.ru/863e6b72
dbepmMeHTOB (Ha MpUMepe aMuiIa3bl WIN
KaTajnasbl)»
bu6 OK
7 VYriaeBonrnl. JIunuael 1 ubnmoteka 11

https://m.edsoo0.ru/863e6870



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

bu6mmoreka [JOK

8 H .ATOD
YICICHHOBRIC KHCIOTRT https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTOIbl U3yUYEHHUSI KIETKU. bu6nuoreka [IOK
Kinerounas teopust https://m.edsoo.ru/863e¢6e88
10 KieTka kak 1ieocTHas K1uBasi CHCTEMa
CrpoeHue 3yKapruOTUYECKON KIIETKH.
JlabopaTtopHnas padota Ne 2 «3yuenue
. bu6mmoreka [IOK
CTPOCHHUSI KJIIETOK PACTCHUM, )KUBOTHBIX,
11 oUBOB 1 BAKTCDIH 0T MIKDOCKOMOM Ha 0.5 https://m.eds00.ru/863e6ff0
p p A P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpeIapaTax U ux
OIIHCAHHUC
bu6mmoreka [{OK
12 06 0
MCH BEILECTE HITH METAbOHSM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 () . X
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7¢98
bu6mmorexa [JOK
14 9 i 00
HEPTETIHECIIH OOMEH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LMK KiIeTKU. [leneHue
kieTku. Muto3. JlabopaTopnas padora Ne 3
15 «Habnmronenne MuTO3a B KIETKAaX KOHYHKA 0.5 bubmotera [OK
A ’ https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 buocunres Oenka. Peakiust MaTpuaHOTrO bubmmoreka [JOK
cuHTe3a. TpaHcisus - OnocuHTe3 OeKa https://m.eds00.ru/863e¢796¢
bubmuoreka [JOK
17 H —
CKIIETOUHKIE (POPMBI KH3HH — BHPYCHI https://m.edsoo.ru/863e796e¢
18 KonTponbnas padota Ne 1 "Crpoenue u bubnuoreka LIOK

JKU3ZHEAEATEIbHOCTD KIIETOK"

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos but6mmoreka [IOK
https://m.edsoo.ru/863e714a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
)1 OmnonorBopenue. Jlaboparopnas pabora 0.5 bubnuoreka [IOK
Ne 4 «M3yuenune cTpoeHuUs MOTOBBIX ' https://m.edso00.1ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [IOK
AHBHIY P P https://m.edso0o.ru/863e8436
” Kontponsnas padora Ne 2 "PazmHoxeHne bu6nuoreka IIOK
Y UHAMBUIYaJIbHOE Pa3BUTHE OPraHU3MOB" https://m.eds00.1ru/863e8612
['eneTnka - HayKa O HaCJIE€JACTBEHHOCTH U
24 M3MEHUYMBOCTH. 3aKOHOMEPHOCTH bubnuorexa [JOK
HacJIeI0BaHUs IIPU3HAKOB. https://m.edso00.ru/863e8878
MoHorubpuaHOe CKpeIuBaHue
’5 JurubpuaHoe ckpenuBanue. 3aKOH bubmmoreka [JOK
HE3aBUCUMOI'0 HACJIEJOBAHHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOe HAC/IeTI0BaHKE MPU3HAKOB.
JlaGopaTtopHnas padota Ne 5 «M3yuenue
26 €3yJIbTaTOB MOHOTUOPUTHOTO U 0.5 Bubmmorexa [IOK
pesy pri ' https://m.eds00.ru/863e8¢60
TUTUOPUIHOTO CKPEUTUBAHUS Y APO30PHITBI
Ha TOTOBBIX MHUKpOIIpenapaTax»
27 I'eneruka nona. Hacinenosanue npu3HaKos, bu6mmoreka [JOK
CLEIUICHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
)3 W3smenunBocts. HenacnencrseHHas 0.5 bubmuoreka [JOK

W3MEeHYHBOCTh. JlTabopaTopHas padora Ne 6

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

"N3ydyenne MmoauduKaoHHOM
U3MEHYMBOCTH, IOCTPOCHHE
BapHaLlMOHHOTO PsiZia U BapUallMOHHOU
KpUBOW»

HaCJ'ICI[CTBCHHaH U3MCHYHBOCTD.

29 JlabGopaTtopHnas padota Ne 7. « Ananus 1 0.5 bubnuorexa [JOK
MyTalui y 1po30¢uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenapaTax»

30 I'enetuka yenoBeka 1 ngjﬁifg;gﬁ};@eg 178

31 Hrorosas koHTposibHAsA pabora Ne 3 1

bubnuotexa [JOK

32 Cenexuys kak HayKa u npouece ! https://m.edSO(]fru/ 863e9214

1 MeToap! 1 TOCTHKEHHS CEJIEKIINU 1 bu6mmoreka [{JOK
pacTeHuM U )KUBOTHBIX https://m.eds00.1ru/863e9214

34 buorexHoorus kak oTpacib IPOU3BOICTBA 1 Bubnmorexa LOK

https://m.eds00.1ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10O 14 4

[NPOI'PAMME



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

11 KITACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoka KonTtpoubnbie | IIpakTnueckue tudposbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI pecypesI
1 DBOJIONUSA U METO/IbI €€ N3YUECHHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS peACTaBICHUN 00 | bu6mmorexa [IOK
HBOJIOIIAN https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mitipoososmiowts ! https://m.edsoo.ru/863e9cle
[Tomynsius kak sIeMeHTapHasi equHUIA
4 BUJa ¥ dBomoIuK. JlaboparopHas padota | 0.5 bubnuorexa [JOK
Ne 1 «CpaBHeHue BUJ0B 11O https://m.eds00.ru/863e¢99c6
MOP(}OTOTrHUECKOMY KPUTEPHIO»
5 JIBuoKy1Iye cuibl (3J1IeMEHTapHbIE | bu6mmorexa [IOK
(bakTOpBHI) SBOIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBennblit 0TOOp U €10 GOpMBI 1 hitps:/m.cdsoo.rw/863¢9ed0
Pe3ynbTate! 3BOMIOLMK:
MPUCTIOCOO0IEHHOCTh OPTaHU3MOB U
- Buno0oOpa3oBanue. JlaboparopHas pabota | 0.5 bubnnorexa [JOK
No 2 «Omnmcanne nmpucrnocoOJeHHOCTH https://m.edsoo.ru/863e9fde
OpraHusma 1 €€ OTHOCUTEIBLHOTO
Xapakrepa»
bu6mmorexa [IOK
8 HanpagieHus 1 myTH MaKpO3BOJIOLUH 1

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



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

9 Heob6patumocTs 3BOTIONIMN
10 WcTopus xu3HU Ha 3emiie U METO/IbI €€
W3y4YeHUS
1 I'unoTe3bl NPOUCXOKIACHUS JKU3HU Ha bu6mmoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PasButure xu3HM Ha 3emMie 1o 3pam U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOLUI
PacTUTENHHOTO U )KUBOTHOTO MHUpA. Bu6 LOK
nonanoTexa
13 [Tpaktrueckas padota Ne 1 «M3ydenue 0.5
g https://m.edsoo.ru/863ea8bc
HCKOIIAEMBbIX OCTATKOB PACTEHU U
KUBOTHBIX B KOJIJICKIIUSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubmuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTeHE3)
https://m.edsoo.ru/863eac2c
16 JIBkymme cuitbl ((paxTophl) bubnuorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN 3BOIIOLINA YEJIOBEKA
13 UYenoBeueckue pacsl U IPUPOIHbBIE bubnnorexa [JOK
ajarnTaluy 9YejI0BeKa https://m.edsoo.ru/863eaea2
Kontponbnas padora Ne 1
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HHU HA
3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl OOUTaHHS U YKOJIOTHYECKUE bubnuorexa [JOK

(hakTopsI

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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AoGuoTtndeckue paxtopsl. JlabopaTtopHas
pabota Ne 3. «Mopdonoruueckue
0COOCHHOCTH PACTCHUI U3 Pa3HBIX MECT

bu6mmorexa [JOK

22 obutanus». JlabopatopHas padora Ne 4 0-5 https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICYCa»

bubmuoreka [JOK

23 brotiieckue daxToper https://m.edsoo.ru/863eb348
DKOJOTHYECKHE XapaKTePUCTUKU

24 nomyJsiun. [Tpaktudeckas padora Ne 2 0.5
«IToacY€T MIOTHOCTH MOMYJISALMA pa3HbIX
BHJIOB PACTEHUI»

bu6mmoreka [{OK

25 Coo01mecTBa OpraHu3MoB — OHOIICHO3 https://m.edsoo.ru/363ebd6a

2% KonTponbras padorta Ne 2 "OpranusMel u bubnuorexa [JOK
OKpy>karoias cpeaa' https://m.edsoo.ru/863eb46a
DKOJIOrM4eCKHE CUCTEMBI (IKOCUCTEMBI).

7 OCHOBHBIE TTOKa3aTEIU IKOCUCTEMBI. bubmuoreka [JOK
Dxosornueckue nupamuabl. CBoWcTBa https://m.edsoo.ru/863ebsSfa
skocucteM. Cykieccus

28 [IpupoaHbie F3KOCHCTEMBI

29 AHTpPONOr€HHBIE 3KOCUCTEMBI

30 buocdepa — rinobdanpHas sxocucreMa bubmmoreka [JOK
3emiu https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmoreka [JOK
ouocdepnr https://m.edsoo.ru/863ebd16

32 Hroroas koHTponbHas padorta Ne 3



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

bu6mmorexa [IOK

33 q §) 3 1
CHIOBEHECTBO B bHochepe 3emin https://m.edsoo.ru/863ebale
Cocy1ecTBOBaHHE MTPUPOJIBI U
34 yenoBeuecTBa. O000LIEHNE TEMBI 1
«Coo0111ecTBa v DKOJIOTHYECKUE CUCTEMBIY
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2.5



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




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTarTa

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbI CpeIHero o01mero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHMH O MECTE M POJM OMOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (opMupoBaHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHbI MHpa M HAay4YHOIO
MHUPOBO33PEHUS; O BKJIAJNE POCCHUICKHX M 3apyOCKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUM; (PYHKLMOHAJIBHOH I'PaMOTHOCTH
YEJIOBEKA JUIs PELICHUS )KU3HEHHBIX 3a4a4

YMeHue pacKpbhIBaTh COJIEpKaHUE OWOJOTHYCCKHX TEPMHHOB H
MOHSITUIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OMEH BEIIecTB U
MpEBpAIICHUE JHEPrUu), TOMEOCTa3 (CaMOperyJsius), ypOBHEBas
OpraHu3alys >KUBBIX CUCTEM, CAMOBOCTIPOM3BEICHHE (PEIPOLYKIIHS),
HACJIEJICTBEHHOCTh, N”3MEHYUBOCTh, POCT U Pa3BUTHE

YMmenue  u3narathb ~ Ouosiornyeckue — Teopun  (KJIeTO4Has,
XpOMOCOMHasi, MyTalmoHHas), 3akonbl (I'. Mennens, T. Moprana,
H.J. BaBuwioBa) u yueHus (0 LEHTpaX MHOTooOpasus W
MPOUCXOXKACHUS  KyJbTypHbIX  pactenuidi H.M.  Basuiosa),
ONpPEJENATh TPAHULIBI X IPUMEHUMOCTH K JKUBBIM CHCTEMAM

YMeHue BIAETh METOJaMH HAy4YHOTO TO3HAHWS B OWONOTHH
(HaOJrOICHHE W ONMHCAHUE JKUBBIX CHCTEM, MPOIECCOB M SIBICHHIA;
OpraHm3anusi ¢ TPOBEICHHEC OHOJOTHYECKOrO0 OIKCICPUMCHTA,
BBIJIBOKCHUE  THUIIOTE3bl;  BBIABJICHUE  3aBHCHUMOCTH  MEXKIY
HCCJICTy eMBIMU BEJTMYMHAMU, OO0BSICHCHHE MIOJTyYCHHBIX
pe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX TOHATHHA, TEOPHUA U
3aKOHOB; yMCHHE JieJlaTh BBIBOJBI HAa OCHOBAHHUU IOJIYYCHHBIX
pEe3yIbTATOB)

YMeHUE BBIJCHATh CYIIECTBCHHBIC NPU3HAKA BHUPYCOB, KJIETOK
IIPOKApUOT W JOYKApHUOT, OAJHOKJICTOYHBIX H MHOTOKJICTOYHBIX
OpPraHM3MOB; OCOOCHHOCTH TIpOLIECCOB OOMEHa BEUIECTB U
IpeBpalleHusi YHEPTUU B KJICTKe, (OTOCHHTE3a, IUIACTHYCCKOTO M
DHEPreTUYECKOro  OOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIJIOAOTBOPCHUA, Pa3SMHOKCHHA, UHAUBUAYAJIBbHOT'O Pa3BUTHA
opranuszma (OHTOT€HE3)

YMeHue [OpUMEHSTh IOJNyYEHHBbIE 3HAHUS JUIsl  OOBSACHEHMS
OMOJIOrMYECKUX MPOLIECCOB U SIBICHUM, JAJI NPUHATUS IPAKTHUYECKUX
pelieHnii B TNOBCEAHEBHOM JKM3HM B IeNIX obOecredeHus
0€30MacCHOCTH CBOETO 370POBbSl U 3/I0POBbS OKPYXAIOIIMX JIIOJIEH,
COONIIOJICHUST HOPM TIPaMOTHOIO IOBEIEHUS B  OKpY’KarolleH
MPUPOJIHON cpele; MOHUMaHHE HEOOXOAMMOCTH HCIOJb30BaHUs
JTOCTHKEHUM COBPEMEHHOH OHONOTMH W OMOTEXHOJOTMM  JUIs
PalMOHAIBHOTO PUPOAOIIOIB30BAHHUS

Vmenue pemaTth 3JIEMEHTAPHBIC I'CHETUYCCKUE 3aJa4d Ha MOHO- U
,Z[I/II‘I/IGPI/I)IHOC CKPCHIMBAHHUE, CICIIJICHHOC HACJIICJOBAHUEC,; COCTABJIATH




CXEMBI MOHOFI/I6pI/I)IHOFO CKpCIIMBaHUA JUIA MMpeacKasaHus
HACJICJOBAHMS ITPHU3HAKOB Y OPIraHM3MOB

YMeHUe BBITIONHATh JIA0OpATOPHBIE W TPAKTUYECKHUE PadOTHI,
cobOmroiaTh mpaBwiia Tpu paboTe ¢ y4eOHBIM W J1abOpaTOPHBIM
o0opyioBaHHEM

YMeHne KpUTHUYECKH OLEHUBATh U WHTEPIPETUPOBATH UH(OPMAIIHIO
OMOJIOTUYECKOTO  COAEP)KAaHUsS, BKIIOYAIOUIYI0 IICEBAOHAYYHbIE
3HaHUSA W3 pa3iauuHbIX ucTouyHUKOB (CMU, HaydHO-DOMYJISIpHBIE
MaTepHalbl); ITUUECKUE AacleKThl COBPEMEHHBIX HCCIEIOBaHUN B
OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHU

10

YMeHue co31aBaTh COOCTBEHHBIE MTUCHBMEHHBIE U YCTHBIE COOOIICHNS,
0000mast ~ Omosormueckyro  WHQOpMANKMIO U3 HECKOJIBKHUX
UCTOYHHUKOB, TPAMOTHO UCIIOJIb30BaTh TMOHSATHHHBIA  ammapar
OuoIorNu

11 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMBbl CpeiHero 001ero 00pa3oBaHus

CdopMUpPOBAaHHOCTH 3HAHUW O MECTE M POJIM OMOJOTUU B CHUCTEME
HAyYHOTO 3HAHMS  €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTEeCTBEHHO-HAyUYHON KapTHHBI MHpa M HAy4YHOIO
MHUPOBO33PEHUS; O BKJIAJE POCCUICKUX M 3apyOC)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTUM, (YHKIIMOHAIBLHONW T'PAMOTHOCTH
YeNIoBeKa JJIsl PeIICHUs )KM3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJCpKAHWE OHMOJIOTMYECKUX TEPMHHOB U
TIOHSATHUI: BH, TOMYJISIINS, TeHO(OH I, SBOFOIHS, JABHIKYIIHE CHIIBI
(paxTopsr) IBOJIIOLIMH, MIPUCIIOCOOTICHHOCTD OpraHu3MOB,
BHJI000pa30BaHKWE,  DKOJIOTMYECKHE  (DaKTOpbl,  DKOCHUCTEMA,
MPOJYLEHThI,  KOHCYMEHTBI,  PEIyIeHTbl, LeNu  IUTaHWUI,
9KOJIOTHYECKasl MUpaMuJia, OMoreoreHo3, onochepa

YMenue uznaratb OM0JI0rH4ecKre TeopuH (IBOOLIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKas TEOpUS  OBOJIIOLUHU), 3aKOHBI H
3aKOHOMEpPHOCTH (3apojsiieBoro cxoncta K.M. bapa, yepenoBanus
IJIaBHBIX HallpaBiieHui u myTed 3Bomtonuu A.H. CeBepuoBa, yueHus
o Owochepe B.M. Bepnauckoro), omnpenensTh TpPaHUIBl HX
PUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAay4YHOTO TO3HAHWs B Ouooruu
(HaOJroIeHHe W ONHMCAHUE JKUBBIX CHCTEM, MPOIECCOB M SIBICHHIA;
OpraHm3anusi ¥ TPOBEJACHHE OHOJOTUYECKOTO IKCIEPUMEHTA,
BBIIBOKCHUE  THUIIOTE3bl;  BBIABICHHE  3aBHCHUMOCTH  MEXKIY
UCCIIeTy eMBIMU BEITMYUHAMH, O0BsICHEHHE MOJTy9YEeHHBIX
pe3yJabTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TOHSATHHA, TEOPHHA U
3aKOHOB; yMEHHE JieJaTh BBIBOJBI HAa OCHOBAHUU IOJIYYCHHBIX
pEe3yIbTATOB)

YMeHue  BBLAENATH  CYIIECTBEHHbIE  IPU3HAKM  CTPOCHUSA
OMOJIOTHYECKUX OOBEKTOB: BHJOB, TOMYJSIUH, MPOAYIEHTOB,




KOHCYMEHTOB,  PEAYIICHTOB, OHOTEOIICHO30B M  JKOCHCTEM;
OCOOCHHOCTH  MPOIIECCOB  HACIEJACTBEHHOW  W3MEHYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, TMPUCITIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS DKOJOTHMYECKUX (PAKTOPOB HA OPTaHHU3MBI,
MepeHoca BeUleCTB W MOTOKAa SHEPrUM B DKOCHCTEMaX,
AHTPONIOTEHHBIX HM3MEHEHUN B 3KOCHUCTEMAX CBOEH MECTHOCTH,
KPYTrOBOPOTA BEIIECTB M OMOTCOXUMUYECKHX ITUKIIOB B Onochepe

YMeHne TpUMEHSATHh TIOJNYyYCHHBIC 3HAHWS JUISl  OOBSICHEHUS
61/IOHOFI/I‘-I€CKI/IX HpOHeCCOB n SIBJIGHPIP'I, JUTA HpI/IHSITI/IH HpaKTI/I‘-IeCKI/IX
penieHuii B TIOBCEHEBHOM JKM3HM B IesIX oOecreueHus
0€30MMaCHOCTH CBOETO 370POBbSI U 3/I0POBbS OKPYNKAIOIIUX JIFOJICH,
COOIONIGHUsT HOPM TPaMOTHOTO TIOBEACHHS B  OKpYKaromen
MPUPOJHON cpeze; TMOHMMaHHEe HEOOXOJAMMOCTH MCIOJb30BaHUS
JTOCTIDKCHH  COBPEMEHHOW  OWOJIOTMM  JUIi  PaIlMOHAJILHOTO
IIPUPOIOIOJIH30BaAHUS

YMeHue pemaTh dIeMEeHTapHbIE OMOJOTHYECKHE 3aa9i, COCTABIIATh
CXEMBI IepeHOCca BEIIECTB U DHEPTHH B HKOCHCTEMaX (LIeMU MUTAHHUSA)

VYMeHHe BBINONHATH JIA0OPAaTOpHBIE W IPAKTUYECKHE paOOTHI,
coOmogaTk mpaBwia Hpu pabore ¢ y4yeOHBIM W JTaOOpaTOPHBIM
000pyI0BaHHEM

YMeHue KpUTHUECKU OLEHUBATh U MHTEPIPETHPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOYAIOUIYI0 IICEBAOHAYYHBIC
3HaHUSA W3 pa3auuHbIX HcToyHUKOB (CMU, HaydHO-mOMyNsIpHBIE
MaTepHabl); paCCMaTPHUBATh TII00ATBHBIC YKOJIOTHYECKUE TIPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3ULINIO

10

YMeHue co3aaBath COOCTBEHHBIE TUCHBMEHHBIE U YCTHBIE COOOIICHNS,
0000mIast ~ Owosormueckyro  WHQOpMANUIO U3 HECKOJIBKHUX
WUCTOYHUKOB, TPAMOTHO WCIIOJIb30BaTh TMOHSTHWHBIA  ammapar
Ouonoruu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

ITpoBepsieMblii 3JIEMEHT COAECPKAHUS

1

buonorus kax HayKa

1.1

buonorust — Hayka o »xuBoM mnpupoxae. Poiap Ouonoruum B QopmMupoBaHUU
COBpPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTemMa OHMONOTHYECKUX HAYK

1.2

MeToabpl TTO3HAHUS KUBOW MPHUPOABI (HAOIIOEHHNE, SKCIIEPUMEHT, OINKCaHUE,
M3MEpPEHHe, KIacCH(pUKAIMS, MOJCIHUPOBAHUE, CTATUCTHYECKas 0OpaboTKa
JTAHHBIX )

JKuBbIe CHCTEMBI U UX OpraHu3anus

2.1

Xusble cuctemsbl (6HOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pa3HOoOOpa3ue

2.2

YpoBHU opraHu3zanu OGMOCHCTEM: MOJIEKYJISIPHO-TEHETHUECKUH, KIETOUYHbIH,
OpraHU3MEHHbIH, NONMYJILMOHHO-BUIO0BOM, SKOCUCTEMHBIH, OMOChepHbIH

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

3.1

XUMHYECKUI COCTaB KJIETKHM. XHMHUYECKHE BJIEMEHTBl: MaKpO3JIEMEHTHI,
MHKpOdJieMeHThl. Boxa u MuHepanbHble BemecTBa. DyHKUMM BOIBI H
MUHEPATBHBIX BEMIECTB B KieTKe. [loaep:kaHnne oCMOTHYECKOTO Oamanca

3.2

benku. CoctaB u cTpoeHue OenKoB. AMHUHOKHUCIOTHI — MOHOMEpBI OENKOB.
He3amenumble ¥ 3aMEHHMMbBIE aMHMHOKHMCIIOTB. AMHHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpPHI OCITKOBOM MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETUIHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWMCTBa OelkoB. buonormueckue
¢byHKIMN OENKOB.

depmeHThl — OHMosIoruiecKre Karanu3atopel. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneunpudynoctb. Kodepmentsl. Buramunbl. OTindus
(hepMEeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOPOB

33

VYrieBonbl: MOHOCaXapubl (TIOK03a, pub03a U Ae30KCUpU003a), ArucaxapuIbl
(caxapo3a, 5akTo3a) M MOJHCaxapuabl (Kpaxmal, TJIMKOTEH, IEJUTI0JI03a).
buonornyeckne GpyHKINM yriaeBomos.

Jlunuasl:  TpUTAMLIEpPUAbI, cTepounsl, Qochomunuasl.  ['uapodunabHO-
ruapodoOHbIe cBoiicTBa. buomornmueckne ¢yHknum nunuaoB. CpaBHEHHE
YIJI€BOJIOB, OCJIKOB U JIMIHUJIOB KaK HCTOYHUKOB YHEPTHU

34

HyxneunoBbie kucnorel: JIHK wu PHK. Hykneotuael — MoHOMEpBI
HyKJIenHOBBIX KUCI0T. Ctpoenue u pynkuuu JJHK. Ctpoenne u pynknuu PHK.
AT®: ctpoenue u QyHKIHH

3.5

[uTosorust — Hayka o kierke. Kiietounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Kretka xak nienoctrast xuBasi cucrema. OOIIre MpU3HAKU KJIETOK: 3aMKHYTast
HapykHass MemOpana, moJyekyasl JIHK kak renmetmdeckuii anmmapar, cucrema
cuHTe3a Oenka

3.7

Tunel KJIETOK: SyKapuoTHYeCKas U pokapruotuyeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuoTHYeCKOW KieTku. Kiterounas crtenka Oaktepuit. CTpoeHue
YKapUOTHUECKOU KJIeTKH. OCHOBHBIE OTJIMYWSA PACTUTEIILHOW, KUBOTHOM H
rpruOHON KIIETKH

3.8

IToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTEHKA, IVIMKOKAJIMKC, HX
¢bynkimn. [lnazmarudeckas MemOpana, e€ coiicTBa U GyHkuuu. Llutomnasma u




e€ opranounpl. OnHOMEMOpaHHBIE OPraHOW[BI KJIETKU: IHJOIIIa3MaTHYeCcKast
cerb (OIIC), ammapar I'onbmxu, ausocomsl. IlomyaBTOHOMHBIE OpraHOHMBI
KJIETKH: MUTOXOHJpPUH, TacTubl. [IporcxoxaeHnne MUTOXOHIPUNA U TUTACTH/L.
Buner mnactua. HemeMOpaHHBIE OpraHOMIIBI KIETKUA: PUOOCOMBI, KIICTOYHBIN
LIEHTP, PECHUYKH, KTYTUKH. DyHKIINY OpraHOMI0B KJIETKU. BriroueHus

3.9

Anpo — perynsaropHslid HeHTp KieTku. CTpoeHHe siapa: saepHas 000JouKa,
KapuoIuia3Ma, XpOMaTUH, SAPHIIIKO. XpOMOCOMBI

3.10

TpaHcopT BEUIECTB B KJIETKE

>KI/I3HCZ[€$IT€JIBHOCTB KIJICTKH

4.1

OOMeH BemecTB, WM METa0O0IM3M. ACCHUMIIIAIUS (TUIACTHYECKU OOMEeH) |
JTUCCUMUIIATINSA (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Tunsl oOMeHa BelecTB: aBTOTpO(HBIN U reTepoTpodHbIii. Posb
(dbepMeHTOB B 0OOMEHE BEIIESCTB ¥ MTPEBPAIICHUH YHEPTHH B KIETKE

4.2

dortocunTes. CBeToBas 1 TeMHOBas (a3wl hoTocuHTE3a. Peakiuu porocunTesa.
OddexTuBHOCTH (hoTOCHMHTE3a. 3HaYeHHE (POTOCHHTE3A IS KU3HU Ha 3eMile.
Bnusiaue ycnmoBuii cpensl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHHUS €TO
MPOIYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XemocuHTe3. XEMOCHHTE3UPYIONHe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
KU3HH Ha 3emiie

4.3

DHepreTuueckuii oOMEH B KJIeTKe. PaciierieHne BelIecTB, BBIACICHUE U
aKKyMyJIUPDOBAaHHME SHEPruu B KIETKE. OTallbl JHEPreTUYEcKOro oOMeHa.
I'mukonus. bpoxenue u ero Buapl. KucioponHoe oKUCIEHHUE, WU KIETOYHOE
npixanue. DPpPeKTUBHOCT SHEPreTHIECKOro 0OMeHa

4.4

Peakiun MmarpuyHoro cuHTe3a. [‘eHetmyeckas wuHpopmamms u JIHK.
Peanuzanus renernueckoil nHopMaruu B Kietke. [ eHeTHUYeCKnit KOa U ero
cBoiicTBa. Tpanckpumnus — MmaTpuanbiii cuaTe3 PHK. Tpancmsiius — OnocunTes
6enka. KogupoBanue amunokucaot. Pois pubocom B GnocuHTe3e Oenka

4.5

Hexnerounsie Gopmbl Xu3HU — BUpYCHL. Mcropusi oTkpbiTHs Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U >KU3HENESATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHuil, >KUBOTHBIX W YEIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3oyaurens CITM da.
[TpodunakTrka pacnpocTpaHeHHsI BAPYCHBIX 3a00JICBaHHIA

Pa3sMHOKEHME ¥ MHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounblid mWKN, WU JKU3HEHHBIA NHKIT KiIeTku. MuTepdaza m MuTo3.
[Ipoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakius MAaTpUIHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIIL.
JIMTUIOUIHBIA W TaIUIOWJHBIA ~ XpPOMOCOMHBICE  HAOOpBl.  XPOMATH/IBI.
[{uTosornyeckre OCHOBBI PA3MHOKEHHUSI M HWHIWBUAYAIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne knetku — muTo3. Craauu mutosa. [Iporecchl, mpoucxonasmuye Ha
pa3HbIX CTaAMUSIX MUTO3a. BHoJOrMuecKuii CMbICII MUTO32

5.2

®opmbl pa3MHOXKEHHsI OPTaHU3MOB: Oecriojioe W TosnoBoe. Buapl Gecronoro
pPa3MHOXKEHHUS: JEJICHWE HaJaBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTHBHOEC Pa3MHOXXEHHE. HckyccTBeHHOE
KJIOHHPOBaHHE OPTaHU3MOB, €r0 3HAYCHUE ISl CENEKIIUH

53

ITonoBoe PAa3MHOKCHUEC, CI'0 OTJIMYHA OT 0eCI0I0r0.




Meito3. Cragum wmeiio3a. IIporecchl, mpoucXonsdiine Ha CTaausaxX Meio3a.
IloBenenne xpomocoMm B Meio3e. Kpoccunrosep. buosnornueckuii cMmbici u
3HAYCHHME MeHo03a
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["amerorenes — npoiecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1010BBIE
KCIJIC3bl: CCMCHHUKHN U AUMYHUKU. O6pa3013aHHe H Pa3BUTHUC IMOJIOBBIX KJICTOK —
rameT (CrepMaTo30ul, SUIEKIeTKa) — criepMaTorenes u ooreHes. OcoOeHHOCTH
CTPOEHMSI SIMLIEKJIETOK U criepMaTo3ouaoB. Omnogorsopenue. IlapreHorenes

5.5

NunuBuayanpbHOoe  pa3BuTHEe  (OHTOTEHE3). OMOpPHOHANBLHOE  Pa3BUTHE
(ambpurorenes). DTanbl SMOPUOHATHHOTO PA3BUTHS Y IIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiius, oprasoreres. [loctamOpronansHoe pa3sutue. Tumst
MMOCTAIMOPHUOHAIBHOTO PA3BUTHS: TIPSIMOE, HEMpsiMoe (JTUIMHOYHOE). BrusHue
CpeIbl Ha Pa3BUTUE OPTaHU3MOB; (PAKTOPHI, CTIOCOOHBIEC BHI3BIBATH BPOKIAEHHBIE
YpOACTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IBETKOBOTO pACTEHUS: CTPOEHHUE
CEMEHH, CTaIMU Pa3BUTHUS

HaCJ'Ie,I[CTBeHHOCTI) U USMCHYUBOCTHb OPTraHM3MOB

6.1

[Ipenmer v 3amauu reHeTuku. Mctopus pasButus reHeTUKH. Britag poccuiicknx
U 3apyOCKHBIX YyYEHBIX B pa3BUTHE TCHETHKH. METOIbl T'eHETHKHU
(TuOpUIONOTUYECKUH, LUTOTEHETHUYECKHH, MOJEKYJISIPHO-TEHETHUECKUA).
OCHOBHBIE T€HETHYECKHUE TTOHATH. | eHeTnIecKas CHUMBOIJIMKA, UCIIOJIb3yCMasd B
CXeMax CKpeluBaHul

6.2

3aKOHOMEPHOCTH HAcJIeI0BaHUA TMPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHneneM.
MonoruOpuaHOe CKpellBaHue. 3aKOH eAMHOOOpa3usi TUOPHUIOB IEPBOTO
nokoJieHus. IlpaBuno moMuHUpOBaHUS. 3aKOH pACIICIUICHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.
JluruOpuaHOE CKpeluBaHue. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS TIPU3HAKOB.
[{uroreHeTnueckue OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEE
ckpemuBanue. Vcmosib30BaHUE — AHATM3UPYIOUIETO  CKpPEUIMBAHUA IS
OIIpe/IeJICHUs] TEHOTHIIa 0cO0U

6.3

CuensieHHOE HaclieioBaHue Npu3HakoB. Padora T. Moprana 1o CrernjieHHOMY
HaclleIoBaHUIO TeHOoB. HapylneHue cuemieHuss TI'e€HOB B pe3yJbTare
KpPOCCUHIoBepa. XpOMOCOMHAsl TEOpHsl HACIEICTBEHHOCTU. | eHeTmdeckue
KapThl.

I'enetnka mosa. XpoMOCOMHOE OINpEAEICHUE MoJIa. AYTOCOMBI U IIOJIOBBIE
XpoMocoMBbl. ['oMorameTHble U rereporameTHble opraHusmbl. HaciemoBanue
IMPU3HAKOB, CICIIJICHHBIX C IT10JIOM

6.4

N3menunBOCTh. BBl N3MEHUYNBOCTH: HEHACJIEICTBEHHAS U HACIEIACTBEHHAS.
Ponp cpensl B HEHAcHEACTBEHHOM H3MEHUMBOCTH. XapaKTEpUCTHKA
MOTU(UKAIIMOHHOW W3MEHYMBOCTH. BapWalMoOHHBIA psSag W BapUallMOHHAS
kpuBasd. Hopma peakuum mnpusHaka. KonnuecTBEHHbIE M KaueCTBEHHBIE
NIPHU3HAKH U UX HOpMa peakiui. CBoicTBa MOIM(UKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnenctBenHas, Wiy TEHOTUIMYECKas, HW3MEHUMBOCTh. KomOuwHaTHBHAs
W3MEHYMBOCTh. Meio3 U MOoNoBOM Mpolecc — OCHOBa KOMOMHAaTHMBHOM
M3MEHYMBOCTU. MyTanoHHass W3MeHYMBOCTh. Kilaccudukanus MyTauuid:
T€HHbIE XPOMOCOMHBIE, FeHOMHBIE. YacToTa M pUYKUHBI MyTauuid. MyTareHHbIe
(akTopbl. 3aKOH T'OMOJIOTHYECKUX PSAJOB B HACIEACTBEHHONH W3MEHYHMBOCTU
H.N. BaBunosa




6.6

I'enetuka denmoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJbI TE€HETHKHU
YeJ0BeKa: reHealOrn4eCcKui, OJIM3HETIOBBIH, LUTOT€HETUUECKUH,
OMOXMMHMUYECKUH, MOJIEKYJIsIpHO-TeHeTn4eckuii. CoBpeMeHHOe OIpeeseHIe
TFE€HOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM UHUCJIE C
nomomipto [II[P-ananu3a. HacrmencrBenHble 3a00jIeBaHUS YCIOBEKA: T'CHHBIC
0011e3HH, 00JIE3HU C HACIEACTBEHHOHN MPEPacoioKeHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTH4ecKHe U TeHepaTUBHbIE MyTauuu. [IpuHIUIBI 370pOBOTO
oOpa3a >KW3HM, JMATHOCTUKH, NPOMUIAKTUKA U JICYCHHUS TCHETUYECKUX
OOJIe3HEeH. Mennko-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HayeHue
MEJIMIMHCKOM TEHETHMKM B TMPEJAOTBPALIEHUHM U JICUCHUU TEHETUYECKHUX
3a00JIeBaHUH YelloBeKa

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekns Kak Hayka W IpoLecC. 3apOXkJACHHE CENEKIMH U JOMECTHKALUSA.
Yuyenne H.M. BaBunmoBa 0 1EHTpax NPOUCXOXKICHUS W MHOT000pa3ws
KYJbTYPHBIX pacTeHUH. L{eHTpBpl POUCX 0K I€HHSI JOMAIIHUX )KUBOTHBIX. COpT,
1OpoJia, IITAMM

7.2

CoBpeMeHHbIE METOBI CelNeKIMU. MaccoBblii M MHAWBUAYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHHMH U >KMBOTHBIX. OIeHKa 3KCcTepbepa. bimskoponcteeHHOeE
ckpeuBanue — MHOpUaMHT. Yncras nauHusa. CKpelMBaHUE YUCTBIX JTUHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOe CKpelMBaHUe — ay TOPUAMHI.
Otnanénnas ruOpumusanust U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u
IIOJIyYE€HUE MOJUIUIONIO0B. JIOCTHIKEHUS CEeNEeKIUM pPacTEHUH, JKUBOTHBIX U
MHKPOOPraHU3MOB

7.3

buorexHonorust kak oTpacib MpOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
co3ganusi pexkomOmHanTHOM JIHK w TpaHcrennsix opranusmoB. Kiertounas
nHxkeHepus. Kierounble KyJabTypbl. MUKPOKJIOHAIBHOE  Pa3sMHOKECHHE
pactenuii. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpPraHu3MOB. JKOJIOTHYECKHE M dTHUecKue mpobdiembl. MO — reneruuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

DBOIIOIMOHHAS OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/IIICTGJIBCTBa OBOJIFOIIUH. ITaneonTomornyueckue: II0CJICA0BATCIIbHOCTD
MOSIBJICHUSI BHJOB B ITQJICOHTOJIOTMYECKOH JICTONHCH, NMEPEXOIHBIE (OPMBL.
buoreorpaguueckue: cxoacTBo u pasziauuue ¢ayH u ¢GIOp MAaTEPUKOB H
OCTPOBOB. DMOPHOJIOTHUECKHE: CXOJCTBA M PA3IH4YMs IMOPHUOHOB PAa3HBIX
BHUI0B II03BOHOYHBIX. CpaBHHTCHBHO-aHaTOMI/I‘ICCKHe: T'OMOJIOTMYHBIC,
aHAJIOTUYHBIC, PYAMMEHTapHBIC  OpraHbl, aTaBU3MbBL.  MOJEKYyISpHO-
OHMOXMMHUYECKUE: CXOACTBO MCXaHHU3MOB HACICACTBCHHOCTH H OCHOBHBIX
METa00JIMYECKHUX ITyTeH Y BCEX OPraHM3MOB

1.2

OpomounonHas teopus Y. JlapBuna. Ilpeanocbulki BO3HMKHOBEHUSA
JTapBUHU3MA. J[BIOKyIIME CWIIBI DBOJIIONMU BHIOB 1O JlapBuHY (M30BITOYHOE
pa3MHOXKEHHUE npu OTPAaHUYCHHOCTH pecypcoB, HeonpenenEéHHas
M3MEHYMBOCTb, 00pb0a 3a CylecTBOBaHHE, ECTECTBEHHBII 0TOOD)




1.3

Cunretnueckast Tteopus sBomouud (CTD) M OCHOBHbIE €€ TOJOKEHUS.
Muxkposonronus. [Tonynsnus Kak eIMHUIA BUIA U 3BOJIOLUU

1.4

JiBkyue cuibl ((pakTopbl) IBOJIOLUUN BHJIOB B MpUpojae. MyTalMOHHBIH
nporecc 1 KOMOMHATUBHAs M3MEHYMBOCTb. [lomynsannoHHbIe BOJHBI U Apeid
reHoB. M3omsamust u murpanusi. EcrectBeHHbII 0TOOp — HanpaBistoLuii pakTop
HBOTIOLMU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOaeHHOCTh OPraHM3MOB Kak pe3yibTaT 3BOMIONMU. [lpumepsr
MPUCTIOCOOICHUH Y OpraHu3MoB. ApoMopd03bl ¥ HAHOATANITAITIH.

Bun wu  BupmooGpaszoBanme. Kpurepunm  Buzma.  OcHoBHblE  (hOpMBI
BHJ1000pa30BaHMs: T€OrpaPUIECKOE, IKOJIOTHIESCKOE

1.5

Maxkpospomtorus.  Dopmbl  sBomonMu:  puimeTHUeckas, JIMBEpPreHTHaf,
KOHBEpreHTHasl, napasuienbHasi. HeoOpaTuMocTh 3BONIOIHMU

BO3HUKHOBEHNE U pa3BUTHE XKU3HU Ha 3eMile

2.1

HOHay‘-IHBIe MNpEaACTAaBJICHHUA O 3apOXKACHHUU JKU3HHU. HaquHe TUIIOTE3bI
BO3HHMKHOBEHHUS >KM3HM Ha 3emuie: aOuWoreHe3 M MaHCIepMus. XuMU4ecKas
3BOJIFOIUA. 3KCH€pI/IMeHTaJIBHOe MOATBCPIKACHUC XUMHYECKOM SBOJIIOIIUH.
Hauanpabie stanb 6unosmornueckoit spostonun. [ unoreza PHK-mupa. Ileprie
KJICTKU U UX 3BOJIOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBLIX I'PYIIII JKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo 3pam u nepuojam. Karapxeid. Apxelickas u
npotepo3oiickast 3pbl. Ilameosolickas spa W e€ TEpPHOIbI: KeMOPUHCKHIA,
OPJIOBUKCKWW, CHJIIYPUHCKUN, JE€BOHCKHI, KaMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, IOPCKU, MEJIOBOM.
KaiiHo3olickass 2pa W €€ 1nepuoAbl: NAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIUMaTa U TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHHOTO M dKUBOTHOTO MHpa. ApoMop(h 036l
y pacTeHuil u XUBOTHBIX. [losiBiIeHME, pacuBEeT U BBIMUPAHHUE TPYIIT KUBBIX
OpraHHU3MOB
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Cucrema OpraHM4ecKoro MHpa Kak oTpakeHue s3Boiounu. OCHOBHBIE
CUCTEMAaTHUYECKHE TPYIIIbI OPraHu3MOB
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OBomronus 4esloBeka. AHTPOIIOJIOTHA Kak Hayka. PazBuTue npexncraBieHUil o
IIPOMCXOXKACHUN 4ejoBeka. MeToapl M3ydeHus aHTpornoreHesa. Cxoxacrtsa u
pasnanuus 4eJI0BeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YEIOBEKA.
JIBrokytue cuitsl ((hakTophl) aHTpororenesa. HaceacTseHHast ”3BMEHUYMBOCTD
ecTecTBeHHbIM oTO0p. OOIecTBeHHbIH 00pa3 >KU3HU, M3TOTOBJIECHHE OPYAMH
TpYJa, MBIIIJICHUE, PEYb

2.5

OcHOBHBIE CTaAMM ¥ BETBH JIBOJIIOIMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YemoBek
yMenbid, YemoBek NpAMOXOASAIIMN, YeloBeK HeaHIepTalbCKul, YenoBek
pa3yMHbIi. Haxoku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAaHHS, 00JacTh
pacrpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 KU3HH, OPYIUs

2.6

Yenoedeckue packl. OCHOBHBIE OOJIBIINE pachl: €BpOIIeoUIHas (€Bpa3uiickas),
HErpo-aBCTpaJlouiHass  (dKBaTOpHUajbHas),  MOHroJouAHass  (a3MaTCKO-
amepukaHckas). UepTsl NMPHUCIIOCOOJCHHOCTH NpEeACTaBUTENEH YeT0BEYECKUX
pac K YCIOBHMSAM cCyllecTBOBaHMsA. EnuHCTBO 4yenmoBedeckux pac. Kpuruka
pacuszma

Opranu3Mbl ¥ OKpYKarolas cpeaa

3.1

Okostorusl Kak Hayka. 3aJlaud U pa3feiibl dKOJIOrHu. MeTosbl 3KOJOrHUeCKUX
uCClieIoBaHUi.  DKojorudyeckoe  MupoBo33peHue.  Cpeapl  obuTaHus
OpPraHM3MOB: BOJIHAsI, HA36MHO-BO3AYIIHAs], IOYBEHHAsl, BHYTPUOPTraHU3MEHHAas!




3.2

Okonorudeckue ¢akropbl. Kriaccudukamus SKoIoOruueckux — (HhakTopos:
abuotnyeckne, OMOTHYECKHE M AHTPONOreHHbIE. J[eHiCTBHE 3KOJOTHMYECKUX
(hakTOpPOB HA OPraHU3MBI
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Abunornueckue (aKTOphl: CBET, TEMIIEPaTypa, BIAKHOCTb. DOTONMEpHoau3M.
[TpucnocoOnenuss OpraHu3MoOB K JEHCTBHIO aOMOTHYECKHX (DaKTOpOB.
buosiornueckue puTMbI
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buotnueckue dakTopbl. Bumbl OMOTHUECKUX B3aMMOJICHCTBHI: KOHKYPCHIIHS,
XUIIHUYCCTBO, IMapa3suTuU3M, MYTyaJInU3M, KOMMCHCAJIU3M (HaXJIe6HI/I‘-I€CTBO,
KBapTUPAHTCTBO), aMEHCAJIMW3M, HEWUTpanu3M. 3HaueHHe OHWOTHYECKUX
B3aHMOII€I>'ICTBHI>'I I CYIICCTBOBAHWA OPraHM3MOB B IMPUPOJHBIX coonecmax

3.5

OKOJIOrMYECKHE  XapaKTepUCTHKU  momyiasuuud. (OCHOBHBIE — IIOKa3aTeau
MONYJIALIMKA: YUCIEHHOCTD, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanusi. JIMHaM1Ka YUCJICHHOCTH ONYJIALMY U €€ peryssius

COO6H.I€CTBa 1 OKOJIOTMYCCKUC CUCTCMBI

4.1

CoobmiecTBo opraHu3smMoB — OuonieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (muiieBas). Bumasl-momuHaHTel. CBS3M B
OuoIIeHO3e

4.2

Okonorndyeckue cucteMbel (dkocuctemsl). [loHsTne 00 »dKOcHCTeME U
ouoreoneHo3e. PYHKIHMOHAJIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayLeHThl. KpyroBopoT BeELIECTB U IOTOK 3HEPIMH B
skocucteme. Tpoduueckue (muieBble) YPOBHHU 3KocucTeMBl. [TuieBsie nenu u
ceth. OCHOBHBIE TOKa3aTeNM 3KOCHUCTEMBI: OuoMacca, MPOTYKIUS.
DKOJIOTHYECKHEe MUPaMUBL: MPOAYKLINH, YUCIEHHOCTH, O6rMomacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAaMOpPETyJIsiiius, pazsutue. Cykieccus

4.3

IIpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO MU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOTEHHBIE  3KOCHUCTEMBI. ATPO3KOCHUCTEMBI. YpOosKOCHCTEMBI.
buonorudeckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak ¢aktop ycroumBocTH dKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOro pazHooOpa3ust Ha 3emiie
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Yuenune B.M. Bepnamckoro o Owocdepe. I'paHuIel, coctaB W CTPyKTypa
ounocdepsl. XKusoe BemecTBo u ero ¢ysknuu. OcodeHHOCcTH OmOochepsl Kak
rI100aIbHOM AKOCHCTEMBI. J[MHAMHUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
onocdepe. KpyroBopoTsl BEIIECTB M OMOTCOXUMHUYECKHE ITUKIIBI JJIEMEHTOB
(yrnepoja, azora). 3oHanbHOCTh 6rochepsl. OCHOBHBIE OHOMBI CYIIN

4.5

YenoBeuecTBO B Onochepe 3emin. AHTPONOTEHHBIE U3MEHEHHS B Ouocdepe.
['moGanbHBIE HKOTOTHYECKUE TTPOOITIEMBI.

OcHOBa palMOHANBHOTO VYIOpPaBIEHUS MPUPOAHBIMH pecypcaMH M UX
MCToJIb30BaHue. JIoCTIKEHUs] OMOJIOTHH M OXpaHa MPUPOIBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

* buonorus. 10 knacc. [Naceunux B.B., Kamenckuit A.A., Py6iioB A.M. u ap.; [lox
penakuueit [laceunuka B.B. Akimonepnoe o0miectBo «M3aaTenbcTBO
«IIpocseienue»

* buonorus. 11 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Ton penaknueii [laceunuka B.B. Axumoneprnoe o6mecTBo «3marenbcTBo
«IIpocsemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

buomnorus. 10-11 knacc. PaGoure nporpammel. ba3oBelit ypoBeHb. - MockBa:
[Ipocsemenue, 2025

buonorus. 10 kiacc. YueOHoe nocodue. ba3oBriit ypoBeHb. - MockBa:
ITpocsenienue, 2025

buonorus. 11 knacc. YueOnoe noco6ue. bazoBeiit ypoBeHb. - MockBa:
ITpocsenienue, 2025

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://lesson.academy-content.myschool.edu.ru,

https://www.prosv.ru






