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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke nmporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY JJISl OTIPE/IEIICHUS TTIOAXO0/I0B
K (DOPMUPOBAHUIO COJiepKaHUs yueOHoro npeameTa «buoaorus» cocTaBUiIn: KOHUENTYyalbHbIE MOI0-
xenus GI'OC COO o B3auMOOOYCIOBICHHOCTH IEJIeH, COACpKaHUs, PE3yIbTaTOB O0YUYEHUSI U Tpe-
0OBaHMI1 K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, MOJOXEHUS 00 OOIIMX IENAX U MPUHIUIAX, XapaKTe-
PHU3YIOLINX COBPEMEHHOE COCTOSHHE CHUCTEMbI cpeiHero obmiero odpasoBanusi B Poccuiickoit Dene-



Ot6op coxepkanus ydyeOHOro mpenMera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C TO-
3UIHANA KYTbTYPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYarOIIHecs TOMKHBI OCBOUTH
3HAHUS U YMEHUS, 3HAYUMBIC JJIs1 POPMUPOBAHUS OO0IIEH KyIbTYphI, ONPEACTSIONINE aeKBaTHOE TO-
BEJICHHE YEJIOBEKa B OKPYKAIOIICH MPUPOJHOW Cpene, BOCTPEOOBAHHBIC B IMOBCEIHEBHOW JKHU3HU U
MPAKTUYECKOH JiesTeNnbHOCTH. Oco00€e MECTO B 3TOM CUCTEME 3HAHUM 3aHHUMAIOT AJIEMEHTHI COJIepKa-
HUS, KOTOPBIE CIY>KaT OCHOBOH it (hOPMHUPOBAHHSI MPEACTABICHUI O COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KAapTUHE MHpA W [EHHOCTHBIX OPUEHTAIMSAX JHMYHOCTH, CIOCOOCTBYIONIMX T'yMaHHU3alUU
OMOJIOTHYECKOr0 00Opa30BaHuUs.

CtpykTypHupoBaHHE COJepKaHusl yueOHOro marepuana B MporpaMMe Mo OMOJOTUU OCYLIECTB-
JICHO ¢ y4€TOM MPUOPUTETHOTO 3HAYCHHSI 3HAHUHM 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOU MPUPOIBI,
0 €€ ypOBHEBOM OpraHM3alliy M 3BOJIONMU. B COOTBETCTBUU € 3TUM B CTPYKType y4yeOHOro mpeamMera
«buonorusi» BbIENEHBI CIEAYIOMINE COAepKaTelbHble TUHUN: «bronorus kak Hayka. MeToabl Hay4-
HOTro no3HaHusm», «Kietka kak Ouonornyeckas cucreMay, «Opranu3M Kak OMOJIOrHYecKas CUCTEMAy,
«Cuctema 1 MHOr0o0Opasue OpraHu4ecKoro MUpay, « IBOJIIONHS KUBOU MPHUPOABD, « DKOCUCTEMBI U
MPHUCYIIHAE UM 3aKOHOMEPHOCTH.

Lenb u3yuenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIaJIcHHE 00 yUarolu-
MUCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3alliy KUBBIX CUCTEM PAa3HOTO paHra u mpu-
oOpeTeHne YMEHUI UCTIONh30BaTh ATH 3HAHUS IS TPAMOTHBIX JICHCTBHI B OTHOIICHHH OOBEKTOB JKH-
BOU MPUPOJIBI U PEIICHHMS PA3JTMYHBIX KU3HEHHBIX TPOOIIEM.

Joctuxenne nenu u3ydeHus: yueoHoro npenmera «buonorusi» Ha 6a30BOM ypoBHE obecrieduu-
BAETCs peUICHUEM CIIeAYIOIUX 3a/1ay:

OCBOCHHE O0YYAIOIIMMHCS CUCTEMBI 3HAHUH O OMOJOTUYECKUX TEOPHSIX, YUCHHUSIX, 3aKOHAX, 3a-
KOHOMEPHOCTSIX, THUIIOTE3aX, MPaBWIaX, CIYXKAIIUX OCHOBOH i (DOPMHUPOBAHHS MPEACTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHUpa, O METOJaX HAay4YHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpPa3HH U
OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpPraHU3alliy, BBIJAIOIIMXCS OTKPBITUAX U COBPEMEH-
HBIX MCCIIEZIOBAHUAX B OMOJIOTHH;

dbopMupoBaHUEe y 00yUYaIONINXCS MO3HABATEIBHBIX, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCO0-
HOCTEH B IMPOIIECCe aHaIKM3a JAHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHH HAayYHBIX B3TJISIOB, HJICH W TO-
XOJIOB K M3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIu;

CTaHOBJIIEHHE y OOydJaroImuxcs oO0meld KyabTypbl, (GYHKIIMOHATBLHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSCHATH W OIICHWBATH SBJICHUS OKPYXKAOIIETO MUpPA KHUBOW MPHUPOIBI HA OCHOBAHHH 3Ha-
HUH ¥ ONBITA, TIOJTYYCHHBIX IPU U3yUYCHUU OHOJIOTHH,

dbopMupoBaHue y 00y4arOImUXCs YMEHUN WIUTFOCTPUPOBATh 3HAU€HHE OMOOTHYECKUX 3HAHUH B
MPAKTUYECKON JESITeNbHOCTH YEIOBEKa, PA3BUTHUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTHH M arpo-
OMOTEXHOJIOTHIA;

BOCIIMUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIIOBEKOM >KHBOHW MPHUPOJIBI, HEOOXO-
TUMOCTH OEpEKHOTO OTHOIICHUS K HeH, COOMIOACHUS ITHUECKUX HOPM TMIPHU MPOBEIECHUN OHUONIornye-
CKHX HCCIIE0OBaHU;

OCO3HAHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS TMOBBIIICHUS YPOBHS dKOJOTHIECKON KYJIbTY-
poL, I GOPMUPOBAHHSI HAYYHOTO MHUPOBO33PCHHUS;

MPUMEHEHHUE TPUOOPETEHHBIX 3HAHUI M YMEHHI B MOBCETHEBHOM JKU3HU IS OIEHKH TOCTE/I-
CTBHMI CBOEH JEeSITEIbHOCTH M0 OTHOIICHUIO K OKpY»Karollel cpeie, COOCTBEHHOMY 3/10pOBbIO, 000C-
HOBaHUE U COOII0IEHNE Mep TPO(PIITaKTUKH 3a00IEBaHUM.

B cucreme cpennero obuero oopazoBanus «buosnorusy, usyyaemas Ha 6a30BOM YpOBHE, SIBJIS-
eTcsl 00s3aTeNbHBIM YU4eOHBIM MPEAMETOM, BXOISIINM B COCTaB MpeAMeTHON obnactu «EcrecTBeHHO-
HAyYHBIC TTPEIMETHI.

Jnst u3yyeHust OMooruu Ha 6a30BOM YPOBHE CpPEeAHETO 0011ero oOpa3oBaHus OTBOAUTCS 68 ya-
coB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B HeeIm0).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus xak Hayka. CBs3b OMOJOTMU C OOLIECTBEHHBIMU, TEXHUYECKHUMHU U JIPYTHMHU €CTECT-
BEHHBIMH Haykamu, (uiocodueit, STUKOH, ICTETUKOW U npaBoM. Ponp OGuonoruu B GpopMHpOBaHUHU
COBPEMEHHOM Hay4HOH KapTUHBI MUpa. CucTeMa OMOJI0rHUECKUX HayK.

Mertonbl O3HaHUS KHUBOM NPUPOAB! (HAOII0IEHUE, SKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHE, Kilac-
cuuKanus, MOJICTUPOBAHUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

TaGnuupl 1 cxembl: «MeTo/bl TO3HAHUS JKUBOU IPUPOIBD».

JlabopaTopHblie U NIpaKkTHYeCcKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «Mcronb30BaHue pa3IuYHBIX METOAOB IPU W3YYEHUH OMOJIOTHYe-
CKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKussie cucteMbl (OMOCUCTEMBI) KaK peAMET U3ydeHus: ononoruu. OTINYre KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OGMOCUCTEM U UX pazHOOOpasue. YPOBHU OpraHu3ali OMOCHUCTEM: MOJICKYJISPHBIM,
KJICTOYHBIH, TKaHEBBIN, OPraHM3MEHHBIH, MOMYJIALIHOHHO-BUIOBOM, SKOCUCTEMHBIN (OnoreoneHoTnIe-
CKHUi1), OMOC(EPHBIN.

JdemMoHCcTpaumMu:

TaGnuubl v cxembl: «OCHOBHbIE IPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOW IPUPOABIY.

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XHWMHMYECKUHN COCTaB KJIETKU. XMMHUYECKUE IEMEHTBI: MaKpOAJIEMEHTBI, MUKPOJJIEMEHTHI. Bo-
Jla ¥ MUHEpaJIbHbIE BEILIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BelecTB B KieTke. [lognepxkanne ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHue 6ei1KoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHnMele u 3a-
MEHHUMBbIE AMHUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI OEIKOBOI MOJEKYIHI (TIep-
BUYHasi, BTOpUYHAs, TPETUYHAsI M YETBEPTUYHAs CTPYKTypa). XMMHUECKHUE CBoicTBa OenkoB. buono-
ruyecKkue (pyHKIUHN GENKOB.

depMeHThI — OHonornyeckue karanuzaropsl. CTpoeHue GpepMeHTa: akTUBHBIN LIEHTp, cyOCcTpaT-
Has crneunduuHocth. Kopepmentrl. Butamunbl. Otnnuns pepMeHTOB OT HEOpraHMYECKUX KaTalln3a-
TOPOB.

VYrneBoasl: MOHOCaxapuabl (IJIIOKO3a, pub03a M 1€30KCHpr003a), qucaxapuibl (caxaposa, Jak-
TO3a) U MoJrcaxapusl (Kpaxmal, IIMKOTeH, LeJUI03a). buonorndyeckne pyHKIUU YTIeBOIOB.

Jlununer: Tpurnuuepuasl, gochomunuasl, crepouasl. ['napodunbHO-rTuAPOPOOHBIE CBONCTBA.
buonornueckue ¢yHkuum nunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB M JIMIMUAOB KaK HCTOYHUKOB
DHEPIHH.

Hyxneunossie kucnorsl: JJHK m PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue n pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKIMH.

[Mutonorus — Hayka o kierke. Kierounas Teopust — mpuMep B3auMOJIEHCTBUS UJiel U (PaKTOB B
HAy4YHOM I[TO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas sxuBasi cucrema. OOme NpU3HAKKU KIETOK: 3aMKHYTasi Hapy)KHasi MeM-
Opana, monekybl JIHK kak reHeTH4ecKuii amnmapar, CHCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: SyKapuoTHUecKas U npokapuoTuueckas. OCOOEHHOCTH CTPOEHHS IPOKapHOTHYe-
ckoif kietku. Kierounas crenka 6aktepuil. CTpoeHue sykapuoTuyeckon KieTku. OCHOBHBIE OTIHYHS
pacTUTENbHOMN, )KUBOTHOW U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, MNIMKOKAIMKC, UX (pyHkuu. [lnazma-
TUYeckass MmeMOpaHa, e€ cBoiictBa u yHkuu. Lluronnazma u e€ opranounsl. OTHOMEMOpPaHHBIE Op-
radoupl kaetku: JIIC, anmapat [N'onbaxu, muzocoMsl. [loyaBTOHOMHBIE OPraHOUABI KIETKH: MUTO-
XOH/IpUH, TIacTuAbL. [IpoucxoxkaeHne MUTOXOHIPHH U TIacTua. Buasr minactun. HememOpaHHbIe Op-
TaHOM/Ibl KJIETKH: pUOOCOMBI, KJICTOYHBIM LEHTP, HEHTPHOIH, PECHUUYKH, KIyTUKH. DyHKIMM opra-
HOMJIOB KJIETKU. BKiItOUeHus.

Snpo — perynaropHslid eHTp KieTku. CTpoeHue sijipa: sijaepHas 000JI04Ka, KapuoIia3Ma, Xpo-
MAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneiinen, P. Bupxos, . Yorcon, @. Kpuk,
M. VYunkunc, P. ®panxiaun, K. M. bap.

Juarpammsl: «PacnpenencHie XMMUYECKUX 2JIEMEHTOB B HEXKUBOU ITpUpoae», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOM PUPOEN.

Tabmuubl u cxemsl: «Ileproanueckas TabIUIA XUMUYECKUX JIEMEHTOBY, «CTPOSCHHE MOJIEKYJIbI
BOJbI», «buocuntes Oenka», «CtpoeHue Mosekyisl 6enka», «Ctpoenue pepmenrtay, «HykienHoBble
kuciotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHuecKo KieTku», «CTpoeHue
JKUBOTHOU KJIETKH», «CTpOeHUE pacTUTEIbHOU KIETKH», «CTpOeHHE MPOKAPUOTUYECKOM KIIETKHY,
«CTpoeHue siipa KIETKI», «Y TIeBOAb», «JIMIuIb.

OO6opynoBaHue: CBETOBOII MMKPOCKOII, 000pYAOBaHUE [yl MIPOBEACHUs HAOIIOJCHUN, U3Mepe-
HUH, SKCIIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTE€pUAIbHBIX KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaGoparopnas pabota Ne 1. «/3yueHne KaTaTUTHUECKONW aKTUBHOCTH (DEPMEHTOB (Ha MpUMeEpe
aMMJIa3bl WM KaTajasbl)».

JlaGopatopHas pabota Ne 2. «/3ydyeHue CTpOeHHs KJIETOK pacTEHUi, )KMBOTHBIX M OakTepuii
II0JI MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTH KJIETKH.

OOmeH BeriecTB, WM METAa00IM3M. ACCUMWISAIMS (TUIACTUYECKUM OOMEH) M JUCCUMMIISALUS
(sHepreTnyeckuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Mpolecca MeTadoar3Ma. Posib 3aKOHOB COXpaHEeHHs
BEIIIECTB M YHEPIUH B IOHUMAHUU META00IU3MA.

Tunsl oOMeHa BeriecTB: aBTOTpO(HBIN U rerepoTpodHbIif. Pons pepmeHTOB B 00MEHE BellecTB
Y TIPEBPAIIEHUN SHEPTHH B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas ¢a3bl porocuHTe3a. Peakuum dorocunTesa. DPdexTHB-
HOCTh (oTOCHHTE3a. 3HaueHue (poToCcHHTE3a IS J)KU3HU Ha 3emie. BiausHue ycrnoBuil cpensl Ha do-
TOCHHTE3 U CITOCOOBI MOBBIIIEHUSI €0 MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHH.

XeMocHuHTe3. XeMOCHUHTE3UpYIOIIre OakTepru. 3HaueHUEe XeMOCHUHTE3a /7Sl )KU3HHU Ha 3emJle.

OHepreTuyeckuii oOMeH B KieTke. PaciueruieHue BeIecTB, BBIACICHHE M aKKyMYJIHPOBaHHE
SHEPIUu B KJIETKe. DTanbl 3HepreTuyeckoro oomena. I'mukonus. bpoxxenue u ero Buabl. Kuciaopoanoe
OKHCJIEHHE, WM KJIeTOYHOe Jpixanue. OkuciaurensHoe gpochopuiinpoBannue. DPPeKTUBHOCTh IHEPre-
TUYECKOT0 0OMEHa.

Peakumu matpuunoro cuntesa. ['enerndeckas ungopmanust u JHK. Peanuzanus renerndeckoit
uHpOpMalUU B KJIeTKe. |'eHeTHuYecKrii KoJ U ero CBOMCTBA. TpaHCKPUIILUS — MaTPUYHBII CHHTE3
PHK. Tpancmsiiust — 6nocunTe3 Oenka. Itanbl Tpancasanuu. KogupoBanne aMuHOKUACTOT. Poib pubo-
coM B OmocuHTe3€e Oelka.

Hexknerounsle ¢opmbl xu3Hu — BUpychl. Mctopus oTkpbiTus BupycoB (/. M. VBaHOBCKMIA).
OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO LMKJIa BUpYcoB. bakrepuodaru. bonesnu pacrenuii, ;kuBoT-
HBIX U Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynonedunura uyenoseka (BUY) — Bo30yauTens
CIINIa. ObpatHas TpaHCKpHUIIHS, peBepTaza U uHTerpasza. [Ipodunaktuka pacnpocTpaHeHHs] BUPYC-
HBIX 3200JI€BaHU.

JdemoHcTpaumuu:



IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuner 1 cxembl: «Tumbl nutanusy, «Metabomusmy, «MHUTOXOHIPUS», «DHEPreTHUSCKUN
oOmeny, «Xnopomnact», «®otocunres», «Ctpoenne JHK», «CtpoeHne u GyHKINOHUPOBAHUE TCHAY,
«Cunre3 Oenkay, «l'eHermueckuii kom», «Bupycw», «baktepuodarn», «CTpoeHne W KW3HCHHBIN
nuki Bupyca CIIM/]a, 6akrepuodaray, «Permmkanus JJTHK».

Oo6opynoBanue: moaenu-antumkanun «Y apoenne JIHK u Tpanckpurmiusy, «buocuaTes O6emkay,
«CTpoenue KIeTku», Moaenb cTpykrypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

KiteTounbpli 1UKII, WM )KU3HEHHBIM UK KieTku. MaTepdaza u muto3. [Iporeccel, mporekaro-
mue B uaTepdaze. Permmkanus — peakius marpuunoro cunte3a JJHK. Ctpoenune xpomocom. Xpomo-
COMHBIA HaOOp — KapuOTHUM. [IMIJIOWAHBIA U TaIUIOUAHBIA XpOMOCOMHBIE HAOOpHl. XpomaTuabl. L{u-
TOJIOTUYECKHE OCHOBBI PA3MHOKEHHUS U MHIUBUIyAIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne kierkn — Mmuto3. Ctaguu Mutosza. [Ipoueccel, nporucxoasiiye Ha pa3HbIX CTAAUSAX MHU-
TO3a. bruonornyeckuii cMpICII MUTO3a.

[Tporpammupyemasi ruOesb KIETKH — aronTo3.

@DopMBbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe U 1moioBoe. Buapl 6ecnonoro pa3sMHOXKEHUS: Jie-
JIeHHE HaJIBOE, MOYKOBAHHUE OJJHO- U MHOTOKJIETOUHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE Pa3MHOXKe-
Hue. MckyccTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE JJIs CEJIEKIIUH.

[TosoBOE pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOTO.

Meiioz. Ctaauu meiio3a. IIpoueccsl, mpoucxoasmuye Ha cTaausax meito3a. IloBegenne xpomocom
B Meiio3e. Kpoccunrosep. buosmornueckuii cMbIci U 3HaUE€HUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy XKMBOTHBIX. IlosoBbIe kene3bl: ce-
MEHHHUKH ¥ SUYHUKUA. OOpa3oBaHHe W Pa3BUTHE MOJIOBBIX KIETOK — ramMeT (CIepMaTo30u 1, SHIEKIeT-
Ka) — crepMarorenes u oBoreHe3. OCOOEHHOCTH CTPOCHHMSI SIMIIEKJIETOK U criepMaTto3ouaoB. Omiono-
TBOpeHue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpHOHANBbHOE pa3BUTHE (IMOpHOreHe3). DTarmbl
HMOPHOHAIILHOTO Pa3BUTHUS y MTO3BOHOUHBIX KMBOTHBIX: APOOJIEHHE, racTpyssus, opraHoreses. Ilo-
CTAOMOPHOHAIBHOE pa3BUTHE. TUIBI MOCTAIMOPHUOHATILHOTO PA3BUTHS: MPSIMOE, HENpsAMOe (JIMYMHOY-
Hoe). Biinsinue cpezbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOI-
CTBa.

Poct u pa3zButue pacrenuii. OHTOreHe3 1BETKOBOTO PAaCTEHUS: CTPOCHHE CEMEHH, CTaluu pas3-
BUTHSL.

JleMoHCTpanum:

Tabmuie! 1 cxembl: «@OPMBI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOMHOE OIUIOAOTBOPEHUE Y 1IBET-
KOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHHE pacTeHUui», «Jlenenne kineTku Oakrepuit», «Ctpoe-
HUE TIOJIOBBIX KIIETOK», «CTpoeHue xpomocombly, «Kierounsni nukmy, «Permmukamus JHK», «Mu-
T03», «Meio3», «lIpsmoe n Henpsimoe pa3BuTHe», «['amMeToreHe3 y MIIEKONMUTAIOUIMX U YEJIOBEKAY,
«OCHOBHBIE CTaJIU OHTOTECHE3a.

OOGopynoBaHue: MHUKPOCKOT, MUKpompenaparsl «CriepMaTo30uIbl MIECKOMUTAIOIIETO», «Slife-
KJIeTKa MIIeKonmuTaromeroy, «KapuokuHes B KJIETKaX KoOpellka JyKa», MarHuUTHas MOJelb-
anmuukanus «Jlenenue kinetku», moaens JIHK, monens merada3sHol XpOMOCOMBL.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyka Ha TOTO-
BBIX MUKpOIIpenaparax».

JlaGopatopHast pabora Ne 4. «/3yueHue cTpoeHHs IMOJIOBBIX KJIETOK Ha FOTOBBIX MHUKpPOIIpera-
paTax».

Tema 6. HaciiencTBeHHOCTHh M1 U3MEHYUBOCTH OPIaHU3MOB.

[Ipenmert u 3amaun renetuku. Mcropus pa3Butus reHeTuku. Poib uTonoruu u sMOpHUoIoruu B
CTaHOBJICHUHU T€HETUKH. BKIal pocCHUCKHUX U 3apyOexKHBIX YYEHBIX B Pa3BUTHE T€HETHKU. MeTombl



TEHETUKH (THOPHUI0IOTHICCKUN, IUTOTCHETHIECKUH, MOJICKYIIPHO-TeHeTHYeCKuii). OCHOBHBIC TE€HE-
TUYECKHE MOHATUS. [ eHeTHUecKasi CHMBOJIMKA, UCIIOIb3YEMasi B CXeMaxX CKpPEUIUBaHUM.

3aKOHOMEPHOCTH HacJelIOBaHMs NMPU3HAKOB, ycTaHoBleHHBbIE ['. Mennenem. MoHorubpuanoe
CKpelrBaHue. 3aKOH eIuHO0-00pa3us ruOpuaoB nepBoro nokosneHud. [IpaBuiio nomuHupoBanus. 3a-
KOH pacllIeIUICHUs PU3HAKOB. I 'unore3a uncroTel ramer. [logHOE 1 HEMOIHOE TOMUHUPOBAHHUE.

JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOI'O HacieloBaHMs NMpH3HaKkoB. L{uTorenernye-
CKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUA. AHAIM3UPYIOIIEe CKpemuBanue. Vcnonap30Banne aHam-
3UPYIOIIEr0 CKPEIIUBAHUS ISl OIIPEICIICHUS TeHOTHUIIa OCOOU.

CuemnneHHoe HacienoBaHue nmpusHakoB. Pabora T. Moprana mo clenjieHHOMY HaceJI0BaHUIO
reHoB. HapynieHue cueruieHns reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOoMOCOMHas TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKne KapThl.

['eneTtnka nosia. XpoMOCOMHOE OIpeesieHre oyia. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI. ['omo-
raMeTHbIE U reTeporaMeTHble opranu3Mbl. HacnenoBanue nprus3HakoB, CUEIUIEHHBIX C IOJIOM.

N3meHunBOCTh. BHIbl N3MEHUMBOCTHU: HEHACJIECTBEHHAs U HaclieZICTBEHHasl. Posb cpesbl B He-
HACJIC/ICTBEHHONH M3MEHYMBOCTH. XapaKTEPUCTUKAa MOIU(PUKAMOHHOW M3MEHYMBOCTU. Bapuanmon-
HbII psa ¥ BapuauuoHHas kpuBas. Hopma peakumu npusHaka. KonnuecTBeHHbIE U KayeCTBEHHBIE
MpU3HAKU U X HopMa peakuuu. CBoicTBa MOIU(BUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBennas, uinu reHOTUNMYECKAs, K3MEHUYMBOCTh. KoMOMHaTHBHAST M3MEHUYMBOCTh. Meii-
03 W TIOJIOBOHM MpOIECC — OCHOBa KOMOWMHATHBHOW W3MEHYHMBOCTH. MyTallMOHHAs M3MEHUYUBOCTH.
Knaccudukanus myranuii: reHHble, XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U mpuYuHbl MyTaruii. Myra-
reHHble (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleAcTBeHHOM n3MeHunBocty H. Y. BaBumnosa.

BuesinepHast HacIe1CTBEHHOCTh U H3MEHUYUBOCTD.

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl T€HETHKHU YEJIOBEKA: I€Heanoru-
YeCKHil, OJIM3HEIOBbIM, TUTOTCHETUYECKUH, OMOXUMUYECKHM, MONEKyIsapHO-TeHeTnueckuii. CoBpe-
MEHHOE OIpe/IeNIEHNEe T€HOTUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomoripto I11[P-ananu3a. HacnenctBennsie 3a00ieBaHus YeJI0BeKa: TeHHbIe 00Jie3HU, OO0JEe3HU C Ha-
CJICICTBEHHOM MPEapaclooKeHHOCTbIO, XpOMOCOMHBIE Oosie3Hn. CoMaThyeckue U TeHEPATHBHBIC
myTtauuu. CTBOJIOBBIE KIEeTKH. [IpyHIMIIBI 310poBOro 00pa3a KHU3HH, AUArHOCTUKU, MPOPHIAKTUKU U
JeYeHHs] TeHETUYEeCKUX Oosie3Hel. MeauKo-TeHeTHUeCKOoe KOHCYIbTUPOBaHUE. 3HaYeHUE MEIULUH-
CKOM reHeTHKHU B IPEIOTBPAICHUH U JICUSHUU TeHETHUECKHUX 3a00JIeBaHUI UeloBeKa.

JdemoHcTpaumuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmue! u cxembl: « MOHOTUOPUIHOE CKPEUTUBAHUE U €T0 IIUTOTCeHETHYEeCKasi OCHOBay», «3aKOH
pacIIEIIeHUs] M ero IUTOreHETUYEeCKasi OCHOBa», «3aKOH YMCTOTHI TaMeT», «JurubpuaHoe ckpeuiu-
BaHue», «lluTomornueckre OCHOBBI TUTHOPHUIHOTO CKpelMBaHus», «Meno3y, «B3aumonaeiictBue an-
JeNbHBIX TEHOB», «['eHeTnyeckne KapThl pacTeHUM, )KUBOTHBIX M YeJIoBeKa», «['eHeTuka momna», «3a-
KOHOMEPHOCTH HaclleJOBaHUs, CLEIJIEHHOTO ¢ MOJIOM», «KapuoTuIibl 4enoBeka 1 )KMBOTHBIX», «BubI
U3MEHYMBOCTHY, «MoaudukanmonHas U3MeHUUBOCThY, «HacnenoBanue pesyc-pakropay, «I'eHeTnka
rpynn KpoBu», «MyTaluOHHAs H3MEHYUBOCTD.

O6opynoBanue: Moaenu-anmukanu «MoHOTHOpUAHOE CKpelrBanuey», «HenomHoe noMuHU-
poBaHuey, «JlurubpuaHoe ckpemmBanuey», «llepekpéct XpomMocom», MUKPOCKON U MHUKpOIpenapar
«/Ipo3odunay» (Hopma, myTanuu (pOpMBI KPBIIILEB U OKPACKH TeJa), repdapuii «I"0pox OCEBHOM.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3yibTaTOB MOHOTHOPHIHOTO M AUTHOPHIHOTO CKpe-
[IMBaHUS Y IP030(QHIIbI HA TOTOBBIX MHUKPOIIpEnapaTaxy.

JlaGopatopuast pabora Ne 6. «M3yuenne MoAM(UKAITMOHHOW M3MEHYUBOCTH, MMOCTPOCHHE Ba-
PHALMOHHOTO Ps/1a ¥ BAPUALIMOHHON KPUBOM.

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpEnapaTax».

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCITOBHBIX YEITOBEKaY.



Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka U Mpoliecc. 3apoKICHHUE CelIeKIuu 1 gjoMectukanus. Yuenue H. . BaBu-
JIOBa O IIEHTPaX MPOMCXOXKICHHS M MHOT000pasus KyJIbTYPHBIX pacTeHHid. L[eHTphl IpOuCX0oXKAeHUS
JIOMAIIHUX )KUBOTHBIX. COpT, NOpO/A, LITAMM.

CoBpemMeHHbIE METO/IbI ceNeKIUU. MaccoBbIil U MHAMBUAYAIbHBII OTOOPHI B CEJIEKIIMH pacTe-
HUH 1 )KUBOTHBIX. OIIeHKA dKCcTephepa. bIu3KopoICTBEHHOE CKpeluBanne — HHOpuaAuHT. Yucras iu-
Hud. CkpeluBaHue YUCThIX JUHUU. ['eTepo3uc, win rubpuanas cuia. HepoacTBeHHOE CKpeliuBaHUE
— ayropuaunr. Otnanéunas rubpuauszanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 U MOJy4YeHHe
MOJIMIUIOUAOB. JIOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorust Kkak oTpaciib MPOU3BOACTBA. [ eHHas MHXKEHEpHUs. JTalbl CO3/IaHUS PEKOMOU-
HanTHOUM /JIHK wm TpancreHnbix oprann3mMoB. Kiierounast unxenepus. Kierounsle KynpTypsl. MUKpO-
KJIOHAJIbHOE Pa3MHOXKEHUE pacTeHui. KIoOHMpoBaHKE BBICOKONPOAYKTUBHBIX CEIbCKOXO035HCTBEHHBIX
OpraHU3MOB. DKOJOrHYecKUue U 3Tudeckue mpoodneMbl. MO — renernyecku MOAUGUIIMPOBAHHBIE OP-
TaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. 1iBaHoB.

Tabmuiel u cxembl: KapTa «LIeHTpbl IPOUCX0XKACHUS U MHOT000pa3us KyJIbTYPHBIX PaCTEHUII»,
«ITopoapl AOMANIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTaal€éHHass ruOpuan3anus»,
«Pabotel akagemuka M. @. MBanosay, «Ilomumionausy, «O0beKTh OMOTEXHOJOTHNY, «KiaeTouHbie
KYyJbTYpbI U KJIOHHUpOBaHUE», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJSIKU IJI0JI0OB M KOPHEIUIOAOB TUKUX (GOPM U KYJIbTYPHBIX COPTOB PACTCHHIH,
repOapuii «CebCKOX03HUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

Okckypeusi «OCHOBHBIE METO/IBI U IOCTHXKEHUS CEIeKIIUU PACTeHUN U )KMBOTHBIX (HA CENEKI[U-
OHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCTILITATENIFHBIN Y4aCTOK, B TEIUTMYHOE X03UCTBO, 1a00-
pPaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. JBosonoHHAs OHOJIOTHS.

[TpennochbUIKu BOZHUKHOBEHUS BOJIIOIMOHHON TEOpHH. DBOJIIOLMOHHAS TEOpUs U €€ MECTO B
O6uosnorun. BinsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HaYK.

CBupzerenscrBa 3BOMOLMU. [laneoHTONOrMUECKHE: MOCIEN0BATENBHOCTD IMOSBICHUS BHUJIOB B
NaJICOHTOJIOTHYECKOM JIeTONMHUCH, NepexoHble (GopMbl. buoreorpaduueckue: CXOACTBO U pazInyuue
¢dayH u ¢0p MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHE: CXOJCTBA U pa3Inuus SMOPUOHOB pa3HbIX BUJOB MO3BOHOUYHBIX. CpaBHU-
TEIbHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHbIE, PYAUMEHTAPHBIE OpPraHbl, aTaBu3Mbl. Moie-
KYJISIpHO-OMOXUMHUECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIIMYECKUX
IIyTE€N Yy BCEX OPraHU3MOB.

OpomononHas teopust Y. [lapsuHa. [Ipeanocslnky BOZHUKHOBEHUS JTapBUHH3Ma. JIBHKyine
CHJIBI 3BOJIIOLIMK BUJOB 110 J[apBUHY (M30BITOYHOE pa3MHOKEHHE NPU OTPAaHUUYEHHOCTH PECYpPCOB, He-
orpenienéHHas U3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocCHOBHBIE TOJTOKEHUSI.

Mukposomtonus. [lonymsanms Kak eIMHALIA BUAA U SBOITIOLNH.

JBmxymue cuibl (pakTopbl) SBOJIOLUHU BUI0B B Ipupoze. MyTallMoOHHBIH Mpoliecc 1 KOMOMHa-
TUBHAsI U3MEHYMBOCTb. [lomynsuonHble BOJIHBI U Jpeii¢ reHoB. M3omsamus 1 MUrpanus.

EctecTBeHHbII 0TOOp — HanpaBisoMui ¢pakTop 3Boounn. @OpMbl €CTECTBEHHOTO 0TOOpA.

[Tprcrioco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojitonuu. [Ipumepsl npucnocobnenuii y op-
raHu3MoB. ApoMop(h03bl U UINO-aJaNTALINH.



Bun u BumooOpazoBanue. Kpurepuu Buga. OcHoBHBIC (hOpMBI BU1000pa3oBaHus: reorpaduye-
CKOE€, DKOJIOTUYECKOE.

MaxponsBosrorusi. PopMbl 3BONIONKN: (UIIETHYECKAs, TUBEPreHTHAsl, KOHBEPIreHTHas1, Tapal-
nenbHasg. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne OT HecneuuaaIu3upOBaHHBIX NpeakoB. lIporpeccupyromas crnenuanu3anus.
AJlanTuBHas pajguanus.

JdemoHcTpaumnu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens,
®. Mroiep, A. H. Ceep1ios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiie», «3apOoAbIly MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Dopmbel 0OprObI 3a cymecTBoBaHue», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHoroodbpasue nopoa KUBOTHBIX», «llomynauuny, «MyTtanu-
OHHAsl U3MEHYMBOCTHY», «Apomopdo3bl», «Mauoananranumy», «O0Imas aereHepauus», «/pmwxyimine
cuiiel sBomtorumn», «Kapra-cxema mapmpyra nyremectsust Y. JlapBunay», «bopbba 3a cymecTBoBa-
Hue», «[IpucrnocobIeHHOCTh OpraHnn3MoBy, «l eorpaduueckoe BUI000pa3oBaHue», «IKOIOTHIECKOE
BUJI000pa30BaHue).

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKpPACKH, HAOOp IMIIOIOB U ce-
MsiH, Kosiekuus «lIpruMepsl 3alUTHRIX TPUCIIOCOOIEHNUH Y )KUBOTHBIX», MOJieNb «OCHOBHBIE HAIIpaB-
JICHUS! 3BOTIOLUNY, 00bEMHAast MozeNlb «CTpOEHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJmeKius «PopMbl COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U
pacTeHui», monenp anmiukanus «llepekpéct xpomocom», BiaxkHble npernapaThl «Pa3Buthe Haceko-
Moroy, «Pa3Butue mArymku», Mukporpenapar «Jpo3oduna» (Hopma, Myranuu GOpMBI KPHUIBEB U
OKpPACKH TeJa).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopnas padora Ne 2. «Onucanue npucnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHTEILHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU HA 3emJie.

JloHay4HBIE IPEICTABICHUS O 3apPOXKIACHNN XKU3HUA. HaydHble THIIOTE3bl BOSHUKHOBEHUS KU3HU
Ha 3emsie: abMOreHe3 U MaHCHepMus. XUMHUUYECKas 3BONIOLMSA. AOUOTEHHBIM CHHTE3 OpraHUYEeCKUX
BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE IMOATBEPKIACHHE XUMHUYECKOoH sBotonuu. Ha-
yaJlbHble ATanbl Ouosiornyeckoil sBomtounu. ['mnoreza PHK-mupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE INPOTOKJIETKH. llepBble kneTkn m ux 3Bomtonus. PopMUpOBaHUE OCHOB-
HBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xxu3HU Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeickast 1 mpoTepO30McKas Apbl.
[Taneo3oiickas 3pa u e€ nepuoabl: KEMOPUHCKUA, OPAOBUKCKUH, CUITYPUNHCKHH, JEBOHCKUNA, KAMEHHO-
YTOJIbHBIN, IEPMCKUH.

Me3o301ickas 5pa U €€ NepUobl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3zolickas 3pa u €€ nepuo/ibl: MaJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiuMaTa U T€0JIOTMYECKUX IpoieccoB. OCHOBHBIE ATAlbl 3BOJIOLUU PaCTHU-
TEJILHOTO M KMBOTHOTO MUpPa. ApoMop(o3bl Y pacTeHHH U KUBOTHBIX. [losiBIEeHUE, pacBET U BEIMU-
paHue rpym KUBbIX OPraHU3MOB.

Cucrema opraHn4eckoro Mupa Kak oTpakeHue 3BoJitolnd. OCHOBHbIE CHCTEMAaTHUECKUe TpyI-
bl OPTraHU3MOB.

OBoronus 4enoBeka. AHTPOINOJIOIHs Kak Hayka. Pa3BuTHe mpeacTaBIeHU O MPOUCXOXKAECHUN
4esoBeKa. MeToabl u3yueHus: anTponoreHesa. CxoAcTBa U pa3iInuus 4eJoBeKa U KUBOTHBIX. CHcTe-
MaTHYECKOE TOJI0KEHUE YeI0BeKa.

JBuxymue cuibl (hakTopsl) aHTpororenesa. HacneacrBeHHasi NI3MEHUYMBOCTh U €CTECTBEHHBIM
o160p. OO1IEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUH TPY/Aa, MBIIIJICHUE, PEYb.



OcHOBHBIE CTaJUU U BETBU 3BOJIOLNHU YEJIOBEKA: aBCTpaIoNUTEKH, UemoBek ymensiid, YemoBek
npsaMoxoammi, Yenosek HeanaepraiabCKkui, YenoBek pa3ymHblii. HaxoIKu MCKOMAeMBIX OCTATKOB,
BpeMs CYIIECTBOBaHMsI, 00JIaCTh pacpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

YenoBeueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpOIeOuAHas (eBpa3miicKas), HErpo-
aBCTpaJIonIHas (PKBAaTOpHAJIbHAsI), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKasi). YepThl npucnocoOieH-
HOCTH IIPEICTAaBUTENIEN YEIIOBEYECKUX pac K yCIOBUM CYIIECTBOBaHUA. EAMHCTBO 4eI0BEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpaumMu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxemsl: «Bo3HukHOBeHUEe CONHEYHOH cUCTEMBI», «Pa3BUTHE OPraHMYECKOro MHU-
pa», «PactutenbHas kierkay», «OKuBoTHas kietka», «lIpokapuoruueckas kieTka», «CoBpeMeHHas
CHUCTEMA OPraHU4eCcKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA U YEJIOBEKO-
00pa3HbIX 00e3bsH», «OCHOBHBIE MECTA MAJIEOHTOJIOIMYECKMX HaXO0/I0K IPEJKOB COBPEMEHHOI'O Yelo-
BEeKa», «JlpeBHeiimue moany, «/Ipesaue moan», «IlepBbie coBpeMeHHbIE JIIoan», «HemoBeueckue pa-
CBD».

Ob6opynoBanue: Mynsku «lIporcxoxaenue denoBeka» (OIOCTbI aBCTPAIONUTEKA, MTUTEKAHTPO-
na, HeaHJepTajibla, KpOMaHbOHIA), CIENKHU WU N300pakeHHs] KaMEHHBIX OpYAUNA MEepBOOBITHOIO ye-
JoBeKa (KaMHHU-YOIIEpbl, pyoua, ckpebiia), reoxpoHosnoruueckas tTadiaumna, komiekuus «PopMel co-
XPaHHOCTH UCKOIAEMBbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktuyeckas padora Ne 1. «M3ydeHne MCKOMAEMbIX OCTaTKOB PACTEHUN M JKUBOTHBIX B KOJI-
JEKLHUAX.

OKcKypcusi «OBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIM MM Kpae-
BEUECKHIl My3elt).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAS cpeaa.

OKoJorus Kak Hayka. 3aladd U pas3Aeibl SKOJIOTMH. MeToabl KOJOTMYECKUX HCCIIECJOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, IOYBEHHAs, BHYTPUOPIaHU3MEH-
Hasl.

Okonoruyeckue Gaxtopbl. Kiaccudukamus 3konoruueckux (GpakTopoB: abOMOTHUECKUE, OUOTH-
YECKHE U aHTPOIIOTeHHbIe. JleficTBHE IKONIOrHuecKuX (akTOpOB HA OPraHU3MBI.

AOuoTtudeckue GakTopbl: CBET, TemIeparypa, BiaxHocTb. Doronepuoausm. [Ipucnocobienus
OpPraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (haKTOpPOB. bruogornueckue puTMsl.

buotnueckue Qaxropsl. Bunel OnoTmdecknx B3aUMOJEHCTBUI: KOHKYPEHIMS, XUIIHUYECTBO,
cum6u03 U ero ¢popmel. [lapazutusm, Koonepamus, MyTyaau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, Ha-
XJIeOHUYECTBO). AMEHCANIN3M, HEUTpaJIn3M. 3HaueHHe OMOTHYECKUX B3aUMOJIEHCTBUM IS CYIIECTBO-
BaHUs OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTHKU MNonyasiuuu. OCHOBHBIE TOKAa3aTeNIM MONMYJSLNN: YHUCIEH-
HOCTb, INIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTb, NMPUPOCT, MUTpanus. JJMHaMUKa YUCIEHHOCTH IMOMY-
TSI U €€ peryJssiusl.

JdemoHcTpaumuu:

[Toptpertsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuue! u cxemsl: kapta «I[Ipuponnsie 3061 3emnny», «Cpenbl 0OUTaHUS OpraHU3MOBY, «Do-
toniepuoauzm», «llomymnsiumy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISUUU HHPY30pHUH-
Tyenskn», «IIumesbie nenm.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTeHUH U3 Pa3HBIX MECT 00U-
TaHUS».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MOMYISIUNA PAa3HBIX BUIOB PACTEHUI.



Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo opranu3zMoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BHI0Basi, POCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunsl-nromuHanTel. CBs3M B OHOIIEHO3E.

DKoJIorH4ecKue cucTeMbl (dkocucteMsbl). [TonsaTre 06 skocucteme u GuoreorieHo3e. DyHKIMO-
HaJIbHbIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOIYLIEHThI, KOHCYMEHTBI, peAyLieHTbl. KpyroBopoT BeliecTs u
MOTOK SHEPrHH B 3KocucteMe. Tpoduueckue (MHIIEBbIe) YPOBHH dKocucTeMbl. [TummeBbie nenu u ce-
. OCHOBHBIE TTOKA3aTEIN 3KOCUCTEMBL: OMoMacca, MPOAYyKIKs. DKOJIOIMYECKHE MUPAMUIBL: TPOIYK-
LIUM, YUCIEHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHCTEM: YCTOMUMBOCTH, CaMOPETYJSALMs, pa3BUTHE.
Cykueccusi.

[TpuponHbie 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOI'O MJIU IMIMPOKOJIUCT-
BEHHOTI0 Jieca.

AHTpPONOreHHbIE FIKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KOocuCTeEMbI. bronoruueckoe u xo3sii-
CTBEHHOE 3HaYEHUE arpo’KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (pakTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHHne OMOIOrHYecKOro pa3Ho-
o0Opazus Ha 3emIe.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiier, coctaB u cTpykrypa ouocdepsl. Kupoe
BeIecTBO U ero ¢pyHkuuu. OcoOeHHOCTH OHOocdephl Kak INo0albHOM 3KOcHCTeMbI. JIMHaMu4eckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopoTsl BemecTB U OHOT€OXMMHUYECKHE IUKIBI 3JeMEHTOB (yriiepoja, a3oTa). 30Halb-
HOCTb Ouocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onoctepe 3emiin. AHTpoNoreHHsle n3MeHeHus B 6uocgepe. ['mobdanbHbie 3K0-
JIOTHYECKHUE MTPOOIIEMBI.

CocymiecTBoBaHue NMpupobl U denoBeyecTBa. CoxpaHeHue OMOpa3HOOOpas3usi Kak OCHOBA ycC-
TouMBOCTH 6HOCheprl. OCHOBA PAIlMOHAIILHOTO YIPABICHUS MPUPOJAHBIMU PECYpPCaMU U UX UCHONb-
30BaHMe. JlocTHxKEeHNs OMOJIOTUU U OXpaHa IPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupbl u cxemsl: «llumeBbie nenuy, «bruoreHo3: coctaB u CTpykrypay, «IpupogHsie cooo-
mecTBay, «Llenu nuranusy, «Kkojoruyeckas nupamuiay, «buocdepa u yeaosex», «IKocucTeMa MIiu-
POKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMA XBOMHOrO Jeca», «buoleHo3 Bomoémay, «ATpOLEHO3»,
«IIpumepHBIE aHTPOIIOI€HHBIE BO3ACUCTBUSA Ha NMPUPOLY», «Ba)kHeHIIne MUCTOYHHMKHU 3arpsi3HEHMS
BO3/lyXa U TPYHTOBBIX Bo/», «llouBa — BaxHeilmas cocrapistonias ouocepor», «PakTopsl nerpaia-
K nouBy, «llapHukoBblit 3¢ ek, «DakTOpbl panoaKTUBHOTO 3arpsa3HeHus ouocheps», «Oomas
CTpyKTypa Ouocdepsl», «PacmpocTpaHenue xu3Hu B Ouochepe», «O30HOBBIN 3KpaH OHOCGHEpHI,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoae.

O6GopynoBanue: Mojenb-anmuukaius « Tunuaasie OnoreHo3b», repbapuit «PacturensHble Co-
oOmiecTBay, Koekiun «buorneHos», «Bpenutenn BaKHEMIIUX CETbCKOXO3SIMCTBEHHBIX KYJIbTYDY,
repO6apuy M KOJUIEKIIUU PACTEHUH U KUBOTHBIX, IPUHAUIEkKAIME K Pa3HBIM HKOJIOTHYECKUM IpyIam
onHoro Buja, Kpacnas kaura Poccuiickoii @enepanuu, n300pakeHus: OXpaHsIeMbIX BUAOB PaCTEHUN U
KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 BUOJIOTUN HA BA30O-
BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacao ®I'OC COOQO, ycraHaBIMBarOTCS TpeOOBaHUS K PE3yIbTaTaM OCBOEHHUs OOyYaroIIu-
MUCS IPOTPaMM CpeAHero 001ero 00pa3oBaHus: JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHMS IpenMera «buosiorus» BBIIEIEHBI CIEAYIO-
[IME COCTAaBJIAIOIINE: OCO3HAHUE O0YUYaIOIIUMHUCI POCCUUCKON IpaskIaHCKOM UJIEHTUYHOCTH — TOTOB-
HOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOTIPEICTICHUI0, HAINYHE MOTUBAIIUN K O0YUCHHIO
Ouosioruy, LEJIeHaNpaBICHHOE PAa3BUTHE BHYTPEHHHUX YOSKIEHMH JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEH U UCTOPUUECKUX TPAJULMN pa3BUTHS OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTh
00y4aroluxcsi PyKOBOJICTBOBAaTbCS B CBOEU N€ATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
NPUCYLIMMHU CUCTEME OMOJIOTHYECKOTO 00pa30BaHusl, HAIMYKUE SKOJIOTUYECKOTO MTPABOCO3HAHUS, CIIO-
COOHOCTH CTaBUTb LIEJIN U CTPOUTH KUZHEHHBIE IIIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS NpenMeTa «BHOoI0rus TOCTUTraloTCs B €IUHCTBE y4eOHOM
U BOCIIMTATEJIBHOM JIEATEIBHOCTH B COOTBETCTBUM C TPAAULUOHHBIMA POCCUHUCKUMU COLMOKYJIBTYp-
HBbIMH, UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, NIPUHATHIMU B OOIIECTBE MpaBUiIa-
MU U HOpMaMH TOBEJECHUS U CIIOCOOCTBYIOT IPOIlEccaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS U caMopas-
BUTUS, PA3BUTHs BHYTPEHHEHN MO3ULUHU JIMYHOCTH, TATPUOTU3MA, YBAXKCHHS K 3aKOHY U IIPABOIIOPS -
Ky, YEJIOBEKY TpyJa U CTapuieMy MOKOJCHHIO, B3aUMHOTO YBaKEHHsI, OEPEKHOTO OTHOLICHHUS K KYIIb-
TYPHOMY HACIIEIMIO U TPAIUIMSAM MHOTOHAIMOHAIBHOIO Hapoaa Poccuiickont denepanuu, mpupoae u
OKpYKarolllen cpefe.

JIMyHOCTHBIE pe3yJabTaThl OCBOEHUS y4eOHOro mpeamera «bHOJOTHs» JOIKHBI OTpa)kaTb Io-
TOBHOCTb U CIIOCOOHOCTH 0OYHaIOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN MO3UIHU-
el IMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALMM, IO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCT-
BYIOIIMX TPAAUIMOHHBIM IIEHHOCTSAM POCCHMCKOro oOIIecTBa, PACIIMPEHHUE >KU3HEHHOI'O OIbITa U
OIIBITA JEATEIBLHOCTH B IPOLIECCE PEAU3alMi OCHOBHBIX HAIIPABICHUN BOCIUTATEIBLHON AEATEIBHO-
CTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh T'PAXkTaHCKON MO3UIUU 00y4aroLIerocss Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IeCTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U MPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATENBHOCTH MpPHU CO3AAHUU yYEOHBIX MPOEKTOB, pe-
[IEHUH Y4EOHBIX U [T03HABATENbHBIX 3a/1a4, BHITOJIHEHUU OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIMIO 1O OTHOIICHHUIO K SBJICHHUSIM COBPEMEHHOIM
KHU3HU U OOBSICHATH €€;

YMEHHME Y4YUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTMBHOI'O B3aWMOJEWUCTBUS
JHOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMHU M COIIMAJIbHBIM TOJIOKEHHEM;

TOTOBHOCTh K COTPYZHUYECTBY B IPOIIECCE COBMECTHOTO BBHIMOJIHEHUS YU€OHBIX, TO3HABATEb-
HBIX M MCCIIeIOBATENbCKUX 33]a4, YBAKUTEILHOTO OTHOIIEHUS! K MHEHHIO OIIIOHEHTOB MPH 00CYXJIe-
HUU CIIOPHBIX BOIIPOCOB OMOJIOTHMYECKOT0 COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOW U BOJOHTEPCKOU JIEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKON Tpa’KAaHCKON MIEHTHYHOCTH, TATPUOTH3MA, YBaXKEHHUS K CBO-
€My HapoJly, 4YyBCTBa OTBETCTBEHHOCTH niepe PoInHOM, roplocTH 3a CBOM Kpai, cBoro Poauny, cBOi
A3BIK ¥ KYJIBTYPY, IPOILLJIOE U HACTOAIEE MHOTOHALMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K IPUPOJHOMY HACIECAUI0 M IMaMATHUKAM IPUPOIBI, JOCTUKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUICKUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OMOJIOTUH, MO-
HUMaHUS 3HaYCHUs OMOJIOTMH B TIO3HAHWH 3aKOHOB MPUPOJBI, B KU3HH YEIIOBEKAa M COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexx1EHHOCTb, TOTOBHOCTh K CIIY)KeHHIO U 3amure OTeyecTBa, OTBETCTBEHHOCTH 3a
ero cyapoy;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELIeHHs], OPUEHTHPYSICh Ha MO-
paIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJHUTENSAM, CO3/JAHMI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATUS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULUIMHU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITFOUYAs ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOpUE-
CTBa, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHUMaHUE SMOIMOHAIBHOT'O BO3/CMCTBUS AKUBOM IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPKEHUIO B PA3HBIX BUJIAX MUCKYCCTBA, CTPEMJICHUE TMPOSIBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pu3nuyeckoro BocnuTaHus, GOPMHUPOBAHNUS KYJIbTYPbI 310POBbS U 3MOLHOHAJBHOIO
0J1aronosIy4us:

MOHMMAHHUE W peaM3aIlysl 3JI0POBOTO M 0OE30MacHOTO 00pa3a KU3HU (370pOBOE MHUTAHUE, CO-
0JII0ZICHUE TUTUEHUYECKUX MPABHII U HOPM, COATaHCUPOBAHHBIA PEXKHUM 3aHSATUN U OTABIXA, PEryisip-
Hasi (pu3nveckas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCT-
BEHHOMY (PM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE [IEHHOCTU MPaBWJ MHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEICHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TMOCJECACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alKOroJisi, HAPKOTH-
KOB, KypeHus);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYNY, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JIEITEIBHOCTH TEXHOJOTHYECKON M COLMAIIBHONW HAIIPABJIEHHOCTH, CIIO-
COOHOCTh HHUIIMUPOBATH, TNIAHUPOBATH U CAMOCTOSITETTLHO BBITIONHATE TaKylO 1EATEIbHOCTS;

MHTEpEC K pa3nuuHbIM chepam MpoQecCHOHATbHON AESITeTbHOCTH, YMEHHE COBEpIIATh OCO3-
HaHHBIN BBIOOP OyAyIel mpoeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HECHHbIC TIIaHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA IPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOTM4YECKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eTIeCO00pa3HOe OTHOIICHHE K MPUPOEe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHO-
BE €€ CYIIECTBOBAHHS;

TIOBBIIICHUE YPOBHS SKOJOTHMUECKOW KYJIbTYPHI: MPUOOPETEHHE OIbITA IJIAHUPOBAHUS MOCTYTI-
KOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUI JIsi OKPY>KaIOIIEH Cpebl;

OCO3HaHHe TI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IMyTel X pelieHus;

CITOCOOHOCTH HMCTOJB30BaTh MPUOOpPETAEMbIE MPU M3YYCHUH OWOJIOTHH 3HAHUS M YMEHUS TPU
perieHnu mpo0sIeM, CBA3aHHBIX ¢ PallMOHATBLHBIM TPUPOONOIL30BaHUEM (COOTIOACHUE TIPaBUII TTOBE-
JIEHUs B MIPUPOJIC, HAIIPABJICHHBIX HA COXPAHEHUE PABHOBECHS B SKOCUCTEMAX, OXPAaHY BUAOB, IKOCH-
cteM, buocdepsr);

AKTUBHOE HENPHUITUE ACHCTBHI, MPUHOCIIIUX BPEI OKPYKAIOIIEH MPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATh HEOJIATOMPHUSATHBIE IKOJOTHYECKHE TOCICACTBUS TMPEANPUHIMACMBIX TEUCTBUN W
MpeaoTBpaliaTh Ux;



HaJIMYUe Pa3BUTOTO SKOJOTHUYECKOTO MBIIIICHUS, SKOJIOTUYECKON KYIbTYPHhI, OIbITA JESTENbHO-
CTH SKOJIOTMUECKOH HaIPaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B IIO3HABATEJIbHOM, KOMMY-
HUKAaTUBHOM U COLIMAJIBHOM MPAKTUKE, TOTOBHOCTH K y4aCTUIO B IIPAKTUYECKOU JCATEIBHOCTH DKOJIO-
TUYECKOU HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOILECTBEHHOM MPaKTHKH, OCHOBAHHOT'O HA JHAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MeCTa B MOJUKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UMTATENbCKON KYJIbTYpPbl KaK CpPeJICTBAa B3aUMOJCHCTBUS Me-
YAy JIFOIbMU U IO3HAHMSI MUPAa;

MOHWMAaHUE CHEIU(PUKA OMOJOTHU KaK HAyKW, OCO3HAHHs €€ poiu B (OPMHUPOBAHUU PallHO-
HAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I[€JIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIeM MUpE KakK O
€MHCTBE IPUPOJIbI, YeJIOBEKa U OOIIECTBA, B MMO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pElIeHUU
po0JIeM COXpaHEHHUsI IPUPOJIHOIO PABHOBECUS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH Ui COBPEMEHHOM IMBHIM3AIMU: 00eCTIeueHHs] HOBOTO
YPOBHSI Pa3BUTHSI MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHM, CIOCOOHBIX peuiarbh pe-
CypCHBIE TTPOOJIEMBI pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeW BBIXOAA U3 TI00ATBHBIX SKOJOTHUYECKHX
npobieM u obecrieueHus mepexoia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIIOJIB30BAaHHUIO MTPH-
POIHBIX pecypcoB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJIOTMYECKUX 3HAHUM B LIEJSIX MOBBIIICHHS OOIIEH Kylb-
Typbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOH 4acTH (PYHKIMOHAJIBHON TpamMOTHOCTU
oOydaromuxcsi, GopMupyeMoi pu U3YICHUH OMOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB ITO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHO-
CTH HCIIOJNb30BaTh MOJTYyYaeMble 3HAHUS AJI aHAIM3a U OOBSACHEHUS SBICHHUM OKPYXAIOUIEr0 MHUpa U
MPOUCXOAIINX B HEM M3MEHEHUH, YMEHHUE JieJaTh 0OOCHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HayYHBIX
($akTOB ¥ UMEIOIIUXCS IaHHBIX C IEIBIO MOJIYUYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSTEIBHO HCIIOIB30BATh OMOJIOTUYECKNE 3HAHUS /ISl PeIICHHsI TPoOieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IIECHHOCTH HAay4YHOU JEATEIBHOCTH, TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO U HCCIIe-
JIOBATEIbCKYIO AEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEIPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaAHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 10 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenmeTHble pe3yabTaThl OCBOEHUs ydeOHOro npenmMera «buojaorus» BKIOYAOT: 3HAYU-
Mble A1 (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIMXCS MEXAUCHUIIIMHAPHBIE (MEXKIIPEIMETHBIE)
oOI1eHayYHbIe MOHATHS, OTpaXKarollue 1EeJIOCTHOCTh HayYHON KapTUHBI MHpa U cHenu(uKy MeTo0B
MIO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILLECTBO, SHEPTHUs, SIBICHUE, NIPOLIECC, CUCTEMA,
Hay4yHBIA (akT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIeA0BaHNEe, HAaOI0/IeHNE,
U3MepeHHe, SKCIIEPUMEHT U JAPYTUX), YHUBEpPCAIbHbIE YdeOHble NeHCTBUS (TI03HABAaTEIbHbIE, KOMMY-
HUKaTHBHbIE, PETyJIATHBHBIE), oOecrieunBatomue (GopMupoBaHue (PYHKIIMOHAIBHOW TPaMOTHOCTH U
COLMAIbHOW KOMIETEHIIMH O0y4aroluxcs, CIIOCOOHOCTh OOYYaIOUIMXCS MCIIOJIb30BaTh OCBOEHHBIE
MEXIMCHUIUTMHAPHBIE, MUPOBO33pPEHUYECKNE 3HAHUS U YHUBEpCAJIbHbIE yuyeOHbIe JeCTBHS B MO3HABa-
TEJIbHOW M COLIMaIbHOM MTPAKTUKE.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMbI CpeJHEro oOIero o0pa3oBaHus JIOJKHBI
OTpaXkaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:



CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTyaIH3UpOBATh MPOOJIEMY, paccMaTpuBaTh €€ BCECTO-
pOHHE;

HCIIOJIL30BATh NPpU OCBOCHUU 3HAHUU HpI/IéMBI JIOTUYCCKOI'0O MBINIJICHUA (aHaHI/I3a, CHHTC34a,
CpaBHEHUs, Kiaccu(UKaAIu, 0000IEeHNs), paCKPbIBaTh CMBICI OMOJOTUYECKUX TMOHATHH (BBIACISITH
UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMU IMOHSATHIMH);

OTIPENIeNATh LIEIH JIeATeNbHOCTH, 33/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCUTD
PE3YyIabTaThl ACATCIILHOCTU C ITOCTABJICHHBIMU LCIISIMU

UCIIOJIB30BaTh OMOJIOTHYECKUE TTOHITHS JJ1s1 O0bSICHEHHsI (DAKTOB U SIBIICHUMN KUBOM ITPHPO/IBL;

CTPOMTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, IEIYKTUBHbBIC, IO AaHAJIOTHH), BBISBIIATh 3a-
KOHOMEPHOCTH ¥ MPOTHUBOPEUHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITHUPOBATh BBHIBOJBI U 3aKIIO-
YCHMUS,

NPUMEHSTh CXEMHO-MOJICIIbHBIE CPEICTBA ISl MPEICTABICHHS CYIIECTBEHHBIX CBS3€H M OTHO-
HICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUHI Pa3HOTO PO/Ia, BHISBJICHHBIX B
Pa3InYHbIX HH(bOpMaI_[I/IOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIUXCS MAaTePUAIBHBIX U He-
MaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JICATEILHOCTh, OICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM, OIICHU-
BaTb PUCKH HOCJICIICTBPIIZ JACATCIIBHOCTH,

KOOPJAWHUPOBATh M BHINOJHATH PabOTy B YCIIOBHSX pEaIbHOTO, BUPTYAIBHOTO U KOMOMHHUPO-
BaHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEIICHUH )KU3HCHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJACTh HaBBIKAMU y‘~IC6HO-I/ICCJIeI[0BaTeJII)CKOI>'I u HpOGKTHOI\/JI ACATCIIbHOCTU, HAaBbIKAMU pa3-
peleHust MpoodJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY METOJIOB PEIICHUS
NPaKTUYCCKHX 3aJ1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh Pa3IMYHbIC BUBI JCATEIHHOCTH 10 TOJYYCHUIO HOBOTO 3HAHHMSI, €r0 MHTEpIIpe-
Tanuuy, Hp606pa30BaHI/IIO U IPpUMCHCHUIO B y‘-Ie6HI)IX CUTyalusiax, B TOM 4YUCJIC IIPpU CO3JaHUN yT-Ie6HI>IX
N COOMATIBHBIX ITPOCKTOB,

dbopMUPOBATh HAYYHBII THI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOIIOTHEH, KITFOUEBBIMU TOHSI-
TUSIMHU U METOJaMH;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIEC 3a/1aUul B 00pa30BaTEIbHOMN IEATEIbHOCTH U KU3HEH-
HBIX CUTyalUsIX;

BBISBJISITh IPUUMHHO-CIIEJICTBEHHBIE CBSA3HM U aKTyaJU3UpOBATh 3aj1auy, BBIIBUTaTh TUIIOTE3Y €€
pellieHus, HaXOAUTh apTyMEHTHI AJsl JO0Ka3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a/aBaTh MapameTpbl U
KPUTEPUH PEILICHUS,

AHAIIM3UPOBATE MMOJTYUYCHHBIC B XOJAC PCHICHUSA 3ada4u PE3YyJIbTaTbl, KPUTUICCKU OLUCHUBATH UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBII IMOMCK TEPEeHOca CPEJCTB U COCO00B EHCTBHS B Mpodec-
CHOHAJIBHYIO CpELy;

YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIZIBUT'aTh HOBBIC UCHU, IPEAJIaraTb OpUrnHaJIbHBIC ITOAXO0AbI U PECIICHUSA, CTABUTH HpO6J’I€MBI n
3aJ1a49u, OMTYyCKAIOIINE allbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ nngopmManmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX WH(MOpMAIIUHU (TEKCTE y4eOHOTO MOCcoOusi, Hay4HO-
MOMYJISIPHON JIUTEpaType, OMOTOTHISCKUX CIOBAPSAX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B lHTepHeTe), aHanu3upoBaTh UHPOPMAIIMIO PA3IMUHBIX BUIOB U (OPM MpeICTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMIPOTHBOPEUHBOCTH;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3JInYHbIE METOABI MPU MOUCKE U 0TOOpe Ouosoruye-
CKO¥ mH(pOpMAaIK, He0OXOTUMOM JIS BRITIOTHEHHS YIeOHBIX 3314,

NpHOOpPETaTh OMBIT UCIOIB30BaHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA, COBEP-
[IEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3IMUHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (hOpMYy MpeICTaBieHUs Ouojornyeckoil nHpopma-
1uu (cxembl, TpaduKH, AUATPAMMBI, TAOJIHIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEICTBA MPH paboTe ¢ OMojornueckoi nHpopmaru-
eil: MpUMEHATh XUMHYECKHe, PU3NYeCKUe U MaTeMaTU4YeCKHe 3HaKu U CHUMBOJIBI, (opMyiibl, abOpe-
BUATypy, HOMEHKJIATypy, UCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA Ha-
I THOCTH;

BJIAJICTh HAaBbIKAMH PACIIO3HABAHMS W 3aIIUTHI WH(POpMAUU, HHPOPMAITMOHHONW OE30MaCHOCTH
JUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHM el CTBUSIMU:

1) o6menne:

OCYILECTBIISITh KOMMYHUKAIIUM BO BCeX c(epax KHU3HH, aKTHBHO y4acTBOBATh B JTMAJIOTE WJIH
JUCKYCCUM TIO CYIIECTBY OOCYXJaeMOl TeMbl (YMEHHUE 3a/laBaTh BOIPOCHI, BBHICKA3bIBATh CYKICHUS
OTHOCUTEIILHO BBINMOJTHEHUS MpeiaraeMoi 3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3H-
U IPYruX YYaCTHUKOB JMAJIOra WIN AUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIECHUS, MOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYallMil, yMETh cMAT4aTh KOH(DIUKTHI U BECTU Tepe-
TOBOPBIL;

BJIAJICTh PA3IMYHBIMHU CIIOCOOaMU OOIICHUSI U B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHHS IPYTUX
JFO/ICH, TPOSIBIIATh YBAXKUTEIHFHOE OTHOIIIEHHE K COOECEIHHUKY M B KOPPEKTHOH (opme GopMynHpo-
BaTh CBOM BO3PAKECHUS,

pa3BEPHYTO U JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U HUCIOJB30BATh MPEUMYIIECTBA KOMAaH/JHOW M WHIMBHIyaIbHON pabOTHI MpH perie-
HUU OMOJIOTHYECKOW MpoOsieMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHMsI TPYIMIOBBIX (HOpM
B3aMMOJICHCTBYS IPU PEIICHUH YyueOHOM! 3a/1auH;

BBIOUpATh TEMAaTUKY U METOJbI COBMECTHBIX JACHCTBUIA C YUETOM OOIIMX MHTEPECOB M BO3MOXK-
HOCTEN Ka)KJ0ro WieHa KOJIJIEKTUBA;

NPUHUMATD L€ COBMECTHOW NIESATETHHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATD JICHCTBHUS 11O
e€ JIOCTHKEHHIO: COCTABIIATH IUIaH JEWCTBUI, paclpeiesTh poju ¢ y4€TOM MHEHUH Y4aCTHHKOB, 00-
CYX/1aTh pe3yJIbTaThl COBMECTHOU paboOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOTO YYaCTHHKA KOMAaHJbI B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIIEHUBATh UACH C TO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, MTPAKTHU-
4eCKOI 3HaUMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE MOBEACHNUE B PA3NIUYHBIX CHTYAlUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKe€HUE, OBITh MHUIIMATUBHBIM.

OBgi1ajieHHe YHUBEPCAJIBHBIMHU PEryIsSTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCTIOJIF30BaTh OMOJIOTUYECKHE 3HAHUS ISl BBEISIBICHUS TIPOOJIEM M MX PEIICHHS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOUX JEH-
CTBHSIX U IOCTYIIKax IO OTHOLIEHHIO K KHMBOH MPUPOJIE, CBOEMY 3JI0POBBIO U 3/I0POBBIO OKpYXkKako-
IIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISATh MTO3HABATENBLHYIO IESATEbHOCTD, BBISABISTH MPOOIEMBI, CTABUTh
1 hopMyIUpOBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITETFHOCTH U )KU3HEHHBIX CUTYaIIUsX;



CaMOCTOSITEJILHO COCTaBJIATh IUIaH PELICHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYypCcoB, cOO0-
CTBEHHBIX BO3MOXXHOCTEH U MPEATIOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmMpATh paMKH y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYIULIMU B Pa3HBIX 007acTAX 3HA-
HUI, HOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTYallUsM, BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh, OLIEHUBATH COOTBET-
CTBHE PE3YJIbTAaTOB LIEIISAM;

BJIAJCTh HAaBbIKAMU I103HABATEIbHON pe(IeKCHHM KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMMH, MCIIOJIb30BaTh MPHUEMBI pe(EeKCUU JUIs
OLIGHKU CHTYalllH, BBIOOPA BEPHOTO PEILICHHS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE cedsl M APYIHUX:

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATHh MOTUBBI U apT'YMEHTHI JPYTUX [P aHAJIU3E PE3yJIbTAaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3ULMU APYrOro 4eI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTarhl ocBoeHus nporpamMMbl COO o Ouosiorun Ha 0a30BOM ypOBHE BKIIO-
yalT cneunpuyeckue A yueOHoro npeamera «buosorus» HaydHble 3HAaHUS, YMEHUS U CIIOCOOBI
NeMCTBUI 1O OCBOCHUIO, MHTEPIIPETALUN U Pe0oOpa30BaHUI0 3HAHUMN, BUJIbI JAESATEIbHOCTH MO MOJY-
YEHHIO0 HOBOT'O 3HAHUS M MPUMEHEHMIO 3HAHUM B Pa3IMUYHBIX Y4EOHBIX CHUTYalUsiX, a TAKXKe B peallb-
HBIX JKU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme npenMeTHbIe pe3ynbTaThl Npea-
CTaBJIEHBI 110 T0/1aM 00yUYEeHHUS.

[TpeameTrHble pe3ynabTaThl OCBOEHHUs yueOHOro npeamera «buonorus» ¢ 10 knacce NOMKHBI OT-
paxarsb:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEH-
HBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa MU HAyYHOTO MUPO-
BO33PEHHUS, O BKJIaJl€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH, (PYHKIIHO-
HaJIbHOM TPAaMOTHOCTH YeJIOBEKa JJIsl PEelleHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHATHI: )KU3Hb, KJIETKa, Opra-
HU3M, MeTab0I13M (0OMEH BEIIECTB U MpeBpallleHUue SHEPTUH), FTOMEOCcTa3 (CaMOpEryIslus), ypoBHe-
Basi OpraHM3alus )KUBBIX CUCTEM, CAMOBOCIIPOM3BEIeHUE (PENpOLYKIIHs), HACIEICTBEHHOCTh, N3MEH-
YUBOCTb, POCT U PA3BUTHE;

YMEHHE H3J1araTh OMOJOTrHYecKre TeOpuH (KIeTOYHas, XpOMOCOMHAs, MyTallMOHHAs, IEHTPAJIb-
Hasl JIorMa MOJIEKYJIsipHO# Ouonorun), 3akonsl (I'. Menaens, T. Moprauna, H. 1. BaBunosa) u yueHus
(o meHTpax MHOrooOpa3ust MU MPOUCXOXKICHUS KylnbTypHbIX pactenuit H. M. BaBunosa), onpenensits
TPaHULbI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yYMEHHE BJa/IeTh METOJAaMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJEHNE U ONMCAHUE JKHUBBIX
CHCTEM, MIPOLIECCOB U SIBIEHUI, OpraHu3aIysl U MpoBeACHNE OMOJIOTHYECKOT0 KCIIEPUMEHTA, BbIIBU-
YKEHHE TUIIOTE3bl, BBISIBJICHNUE 3aBUCUMOCTH MEXKJYy UCCIEIyEeMBbIMU BEIMYMHAMU, OOBSICHEHUE MOIY-
YEHHBIX PE3YJIbTaTOB, CIIOJb30BAHHBIX HAYUHBIX IMOHATUHI, TEOPUI U 3aKOHOB, YMEHHE JI€NaTh BBIBO-
JIbl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIIETATh CYIIECTBEHHbBIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPHOT M IYKApUOT, OJIHO-
KJICTOYHBIX U MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U NpeBpa-
IIEHUS] SHEPIUU B KJIETKe, (DOTOCHHTE3a, MIACTUYECKOTr0 M HYHEPreTHUECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a, M€il03a, OIMJIOJOTBOPEHUS, Pa3MHOKEHHSI, HHINBUYyaIbHOTO Pa3BUTHUS OopraHu3Ma (OHTOre-
HE3);

yYMEHHUE MPUMEHSTDH MOJyYCHHbIC 3HAHUA Ui OOBSICHEHUS! OMOJIIOTMYECKUX MPOLIECCOB U SIBJIE-
HUH, JUISl TPUHATHS MPAKTHYECKUX PEIICHU B TIOBCEAHEBHOM JKMU3HU C LIENbI0 oOecrieuenus Oe3omnac-
HOCTHU CBOETO 3/I0POBBS U 3/I0POBbS OKPYKAIOIIMX JIOACH, COOII0IEHIS] HOPM TPAaMOTHOTO TTOBEICHUS
B OKpY’KaloIllel MPUPOTHOIN cpelie, TOHUMaHHe He0OXOUMOCTH HCIOIb30BaHUS JOCTUKEHHUI COBpe-
MEHHOH OMOJIOTHH M OMOTEXHOJIOTUH sl pAllMOHATILHOTO TPUPOI0TIOIb30BAHUS;

YMEHME pellaTh 3IEMEHTApHbIE TEHETUUECKUE 3a7aul Ha MOHO- U AUTMOPUIHOE CKPELMBaHUE,
CLIETUIGHHOE HAcJeJ0BaHUE, COCTABJIATh CXEMbl MOHOTHMOPHIHOTO CKPEIIMBAaHUA Ul MpeAcKa3aHus
HACJIEIOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTUYECKUE pabOThI, COOIIOIATh MpaBHiIa MpU padoTe C
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKU OIICHUBATh U UHTEPIIPETUPOBATH HHPOPMAIIUIO OMOJIOTHUYECKOTO COepKa-
HUSl, BKJIIOYAIOIIYIO TICEBOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOUYHUKOB (CpelICTBA MacCOBOUM MHGOP-
MaliH, HAyYHO-TIONMYJISIPHBIE MaTepHAIIbl), ITUYECKHE ACMIEKThl COBPEMEHHBIX HMCCIEIOBaHUN B OHMO-
JIOTUH, METULIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIICHUS, 0000111as OMOIOTHYECKYIO
MH(}OPMAILIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npenmMera «buonorus» ¢ 11 knacce 10nKHbBI OT-
paxarsb:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEH-
HBIX HayK, B (D)OPMHUPOBAHUH COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAyYHOTO MHUPO-
BO33pEHUS, O BKIIAJE€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMONIOTHH, (DYHKIUO-
HaJIbHOM TPaMOTHOCTH YeJIOBEKa JJIs PEeLICHUs )KM3HEHHBIX 3a/1a4;

YMEHME pacKpbIBaTh CoAepikaHHe OMOJIOIMYECKUX TEPMUHOB U MOHATHUN: BUJI, OIMYJIALHNS, Ie-
HO(OH/I, IBOJIOIMSA, ABWXKYIINE CUIIBI ((aKTOPBI) 3BOIIOLMHU, TPUCIIOCOOIEHHOCTh OPraHU3MOB, BU-
n000pa3oBaHue, IKOIOTnYecKrue (PaKkTOphl, IKOCUCTEMA, IPOLYLIEHThI, KOHCYMEHTBI, PeIyLIEHThI, IIeTH
MUTaHUA, YKOJIOTHYECKas MUpaMu/ia, OnoreoreHos, ouocdepa;

YMEHME U3JIarath OMOIornyeckrue Teopuu (3BoronuonHas Teopus Y. JlapBuHa, cuHTeTHUECKAs
TEOpHsI SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpPHOCTHU (3apojsimieBoro cxojactBa K. M. bapa, yepenoBanus
TJIaBHBIX HampasiieHud u myteit sBomtonnu A. H. CeBeprioBa, yuenus o 6uochepe B. 1. Bepuaacko-
T0), OTIPEICIATh TPAHUIIBI HX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJa/IeTh METOJAaMH HAyYHOTO MO3HAHUS B OMOJOTUU: HAOIIOEHNE U ONMCAHNE JKHUBBIX
CHCTEM, IIPOLIECCOB U SIBIEHUH, OpraHu3alys U MpOBeACHNE OMOJOTHUECKOT0 SKCIIEPUMEHTA, BbIJIBU-
YKEHHE TUIIOTE3bl, BBISIBICHNUE 3aBUCUMOCTH MEXKJy UCCIIEIyEeMbIMU BEINYMHAMHU, OObSICHEHHE IONY-
YEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUHN U 3aKOHOB, YMEHHE JI€JaTh BbIBO-
JIbl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHHSI OMONIOTMYECKUX OOBEKTOB: BHJIOB, IO-
NYJSIIUNA, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTe01€HO30B U SKOCUCTEM, OCOOCHHOCTHU MPO-
IIECCOB: HACJIEJICTBEHHON M3MEHYMBOCTH, ECTECTBEHHOI0 0TOOpa, BUI000pa30BaHUs, IPUCTIOCOOICH-
HOCTH OPTaHU3MOB, IEHCTBUS SKOJIOTHUECKUX (PAKTOPOB Ha OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
HHEPrUM B 3KOCHCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHUH B DKOCUCTEMAaX CBOEH MECTHOCTH, KPYyrOBOpOTa
BEIIIECTB U OMOT€OXMMUYECKUX LIUKIIOB B OHocdepe;

YMEHHE NMPUMEHATh NOJyYEHHbIE 3HAHUS JUISl OOBSICHEHHSI OMOJIOTUYECKUX MPOILIECCOB U SIBIIE-
HUH, JJI NPUHATUS MPAKTUUECKUX PEIIeHUH B TTOBCETHEBHOM KM3HU C LIeIbl0 obecriedenust 6e3omnac-
HOCTH CBOET'O 3/I0POBbS U 3/J0POBbs OKPYKAIOIIHX JII0/IeH, COOII0AEHUSI HOPM IPaMOTHOTO MOBEICHUS



B OKPY’KaIOIeH MPUPOHON cpejie, MOHMMaHue HeOOXOAMMOCTH HCIIONh30BaHUS JOCTHKCHUM COBpe-
MEHHOH OMOJIOTHH ISl PAllMOHAIBHOTO MTPUPOIOTIONB30BAHMS;

YMCHHUC pCHIATH IJICMCHTAPHBIC 6HOHOI‘I/I‘I€CKI/IG 3aaa4u, COCTAaBJIAAThL CXEMbI IICPCHOCA BCIICCTB
Y DHEPTUHU B dKOCHCTEeMaXx (I[eNU MTUTaHus);

YMEHHE BBIIOJIHATH JaOOPATOPHBIE U MpaKTUYeCKre paboThl, COONIOAATH MpaBuiia Mpu padoTte ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKU OIICHUBATh U UHTEPIIPETUPOBATH HHPOPMAITHIO OMOJIOTHYECKOTO COIepKa-
HUSl, BKJIIOYAIOIIYIO TICEBOHAYUHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpeacTBa MaccoBoil HHMOP-
Malii, HAay4yHO-TIONYJSpHBbIE MaTepHalibl), pacCMaTpUBATh IJI0OATBHBIE IKOJIOTMYECKUE MPOOIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIC COOOIICHHUS, 0000111ast OMOJIOTHYECKYIO
MH(GOPMALIMIO U3 HECKOIbKUX UCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Bcero  Konrpoubnble IIpakruyeckue
n/n NMPOrpamMMbl oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
buonorus kak Hayka 1 0.5 bubmmoreka ITOK https://m.edsoo.ru/7f41¢c292
JKuBBIE CHCTEMBI U KX OpraHu3alus bubnmnoreka LIOK https://m.edsoo.ru/7f41c292
X .
3 HMHHCCICH COCTAB | CTpOCHHE 8 1 bubmnoreka IJOK https://m.edsoo.ru/7f41c292
KJIETKU
4 KusznenesaTenbHOCTh KIETKH 5 1 bubmmorexa IIOK https://m.edsoo.ru/7f41¢c292
P
5) AMHOIRCHIE H HHANBIAYATILHOC ) 1 bubmmoreka L{OK https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
H
6 ACICACTBCHHOCTD 1 HSMEHAHBOCTD 8 1.5 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
OpraHHU3MOB
7 Cenexuuist OpranH3MOoB. OCHOBEI 3 1 bubmmorexa IIOK https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHH
8 Pe3epBHOE Bpems 2 bubnuoreka LIOK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 34 3 4

I'PAMME
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https://m.edsoo.ru/7f41c292

11 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Kourpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 DBONIOIIMOHHAST OMOIOTHS 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6mmoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5



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

10 KJIACC
Kosun4yecTBo 4acoB
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutposabn = IIpakTuueck
n/m Bcero o0pa3oBaTe/ibHbIE PeCypPChl
ble padoTbl = He padoThI
bu6mmoreka [IOK
1 Buosorus B cucteme HayK 1 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertobl TO3HAHUS KUBOU NpHpobl. [IpakTraeckas pado-
2 Ta NQIIl «Mcnonp3oBanue pa?ﬁmlznfmx M:TO,I[OB npu nyqe— 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e6122
HUM OMOJIOTHYECKUX OOBEKTOBY
3 buonornueckue cUCTEMBI, IPOLIECCH U UX U3YUYEHHE 1 Bubmiorexa LIOK
’ https://m.edso0.ru/863e6564
4 XHUMHUYECKUH COCTaB KJIETKHU. Boga 1 MuHEpalibHbIE COJTU 1 bubmmorexa LIOK
https://m.eds00.ru/863e674e
5 benku. Coctas u cTpoeHue 0ei1KoB 1 bubmmorexa LIOK
https://m.eds00.ru/863e6b72
depMeHTBI — OMOJIOTHYECKHE KaTamu3aTopsl. JlabopaTop-
6 Haﬂppa60Ta Ne 1 «3yuenue KaTanHTquCKI())ﬁ aKTI/IBII{)OCTE 1 0.5 Brbmiorexa LIOK
https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha mpUMepe amMHIIa3bl WK KaTajaa3bl)»
bu6mmorexa [IOK
! YrueBozeL. Jiamme 1 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hyxneunossie kucinotsl. ATO 1 httos://m.eds00.ru/863e6d5¢
9 HcTopust m MeToIbI M3ydeHus KieTku. Kietounas reopus 1 bubmmorexa LIOK
https://m.eds00.ru/863e6e88
10 Knerka xak nemoctHas )KuBas CUCTEMA 1
CTpoeHue dyKapuoTUYECKOM KIETKH. Ha6opaTvopHa;1 pabo- BuGmorexa LOK
1 Ta Ne 2 «3ydyeHue CTpoeHus KJIETOK PaCTeHUM, )KUBOT- 1 0.5 https://m.eds00.ru/863e6ff0

HBIX, FpI/I6OB n 6aKTepr/'I noa MUKPOCKOIIOM Ha 'OTOBBIX
MUKpOIIpenapaTax U uX OIMMuCaHuc»

https://m.edso0.ru/863e716¢



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
https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e716c

bubmuoreka [JOK

12
Obmer BemecTs w1k MeTa0oH3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 oD . X
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 Juepremieckuii 0bmen https://m.edso0.ru/863e7aae
T Hasl T o HNUC MUT! B TKaX .
pATOpHAL p o https://m.edso0.ru/863e7dc4
KOHYHMKA KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax»
bu6mmoreka [IOK
1 b .P
6 nocuHTEe3 Oenka. Peakius MaTpuaHOTro CMHTE3a https://m.edsoo.ru/863e796e
17 Tpaucistua — OnocuHTes OenKa bubmmorexa [IOK
p H https://m.eds00.ru/863e796e
bu6mmoreka [IOK
1 H —
8 CKIICTOUHEIC (HOPMEI KH3HH — BUPYCEI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 ®DopMbI pa3MHOKEHUS] OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bu6mmoreka [JOK
20 Meii
enos https://m.edso0.ru/863e7f4a
| e o 5 Bmemiok
perHe. opatop pabo - 3YHCHHE CTpOC ' https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOMpENapaTax»»
22 NunuBuayainpHOE pa3BUTHE OPTaHU3MOB bubmorexa HOK
JHBHILY p p https://m.eds00.ru/863e8436
23 T'enernka — HayKa 0 HACIEACTBEHHOCTH U U3MEHUYUBOCTH bubmorexa HOK
K a https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIE0BaHUs TPU3HAKOB. MOHOTHO- bu6nmoreka [JOK
24
PHUIHOE CKpEeIMBaHUe https://m.edso0.ru/863e8878
o5 JurubpunHoe ckpenyBaHue. 3aKOH HE3aBUCUMOI'O Haclie- bubnnorexa [JOK

JO0BaHUA MPHU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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CueruieHHOE Hacje0BaHUE MpU3HaKoB. JlabopaTropHas

26 pabota Ne 5 «3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U 1 05 bubnmoreka [JOK
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX https://m.edso0.ru/863e8c60
MUKpOIpenaparax»

97 I'enetuka nona. HacienoBanue nNpu3HaKkoB, CLETUIEHHBIX C 1 bubmmorexa [IOK
I0JIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas n”3aMeHUnBOCTh. JIabo-

28 paTopHas padota Ne 6. U3yuenne MoaupruKamoHHON 1 05 bubmuorexa [JOK
U3MEHYHBOCTH, TIOCTPOCHUE BapUAIIMOHHOTO Psija U https://m.edso0.ru/863e8efe
BAapUALIMOHHON KPUBOM»

HacnenctBennas usmeHunBocTh. JlabopaTopHas paborta No
29 7. ((AHI:U'II/IS MyTalui y 1po3o¢puisl Ha If“OTOI;HX LIZI/IKpo— 1 0.5 bubmorexa LIOK
https://m.edsoo.ru/863e8efe
npenaparax»

30 ['eHeTrka yenmoBeka 1 bubmmorexa LIOK

https://m.edso0.ru/863e8d78

31 Peseprubiit ypok. O606mienue no reme «Hacnenacrsen- 1
HOCTh Y U3BMEHYMBOCTH OPTaHH3MOB

32 Ceneknus Kak HayKa M IpoLece 1 bubmorexa HOK

https://m.edso0.ru/863e9214

33 MeTo1bl ¥ TOCTUKEHHUS CENICKIIMU PACTEHUIA U )KUBOTHBIX. 1 bu6mmorexa [IOK
buoTtexHoMOTHS KaK oTpacib MPOU3BOACTBA https://m.edso0.ru/863e9214

bu6mmoreka [IOK

34 Obobmeme H CHCTEMATH3 A 1 https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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11 KJTACC

KoanuyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Nen/m Tema ypoka Konrpoabnsie IIpakruueckue  00pazoBaTelibHbIE
Beero padoThI padoThI pecypchl
1 DBOJIIOIHS U METOJIBI €€ U3YUYCHHS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
5 HcTopus pa3BuTHs MpeacTaBIeHUN 00 3BO- 1 bubmumoreka [IOK
JFOLUH https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mirkpoosoons 1 https://m.edso0.ru/863e9cle
[Tomynsiust Kak IeMeHTapHas eJuHHUIA BU-
na u sBoonun. Jlaboparopuas padora Ne 1 bubnnoreka [JOK
4 1 0.5
«CpaBHEeHHE BUIO0B 110 MOP(OJIOTHUECKOMY https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JBuokyiiye cuibl (3eMeHTapHbIe (PaKTOphI) 1 bubnnoreka [JOK
IBOJIIOLIMU https://m.edso0.ru/863e9da4
. bubmmnoreka [IOK
6 EcrectBeHHbIi 0TOOp U ero popMbI 1 https://m.edsoo0.ru/863e9ed0
Pe3ynbTaThl 3BOTIOIUU: IPUCTIOCOOICH-
HOCTb OpPraHU3MOB M BHJI000pa30BaHUE.
7 Ha6opafopHasi pabora J\?g 2 «Iz)m/lcaHHe 1 0.5 bubmmoreia LIOK
B https://m.edso00.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma U e
OTHOCHUTEIIEHOTO XapaKTepar»
8 Hampasnenus 1 myTu MaKpOIBOIIOIHH 1 Bubmorexa HOK
https://m.edso0.ru/863e9cle
9 HeoGpatumocTs 3BosoINN 1 1
10 Ucropust sxu3Hu Ha 3emiie 1 METO/IbI €€ U3y- 1
YSHUS
bu6mmoreka [JOK
11 ['unore3b! NpoUCX0KAEHUS )KU3HU Ha 3eMiie 1

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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PazButue xxu3HM Ha 3eMIie 1o 3pam U 1e-

bubmuorexa [JOK

12 proaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl HBOJIIOLMH PACTUTEIBLHOTO
¥ J)KUBOTHOTO Mupa. [IpakTiueckas pabora bubmumoreka [IOK

13 0.5
Ne 1 «M3yueHne HCKOIAEMBIX OCTAaTKOB pac- https://m.edsoo.ru/863ea8bc
TEHHH U )KUBOTHBIX B KOJUICKIIUSX)

14 CoBpeMeHHast cucTeMa OPraHu4ecKoro Mupa bubamorexa IOK
https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK

15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEeHE3) https://m.eds00.ru/863eac2c
bu6mmoreka [IOK

16 JBmxymue cuibl ((hakTOphl) aHTPOIIOTEHE3A https://m.edso0o.ru/863ead44

17 OCHOBHBIE CTaJIH BOJIIOLIUH YeJIOBEKa

18 Yenoseueckue packl M IPUPOAHBIC afanTa- bubnnorexa [HOK

LMY 9eJI0BEKa https://m.edso0.ru/863eaea2
PesepBHeIit ypok. O000IICHHE 11O TEME
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emie»
20 DKOJIorus Kak HayKa
Cpenpl 00uTaHus U YKOJIOTHYECKHE (HaKTo- bubnuotexa [JOK
21
pBI https://m.edsoo.ru/863eafec
AbuoTtnueckue (axropsl. JlaboparopHas
paborta Ne 3. «Mopdonoruueckne ocobeH-
99 HOCTHU PacTeHUH U3 pa3HbIX MECT oOuTa- 05 bubnnoreka [JOK
Hust». JlabopatopHas padora Ne 4. «Brnus- https://m.eds00.ru/863eb10e
HUE CBETa Ha POCT U Pa3BUTHE YEPEHKOB KO-
aeyca»
bu6mmoreka [IOK
23 BHOTIECKHE GAKTOPEI https://m.edso0.ru/863eb348
24 DKOJIOTHYEeCKHE XapaKTePUCTUKU MOIYJIs- 0.5

ruu. [Ipaktuyeckas pabora Ne 2 «[logcuér



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
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IIJIOTHOCTHU HOHYJIHI_II/Iﬁ Pa3HbIX BUOOB pac-

TEHUIN»
25 Coo01miecTBa OpraHu3MOB — OHOIIEHO3 1 EES::I;I/EI:EISCL)E.O::/S 63eb46a
bubmuorexa [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dsg).ru 1863eb46a
21| oot mupmenen. Cootorm wosmcren, 1 borer LIOK
Cyxitecens https://m.edsoo.ru/863eb5fa
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas 3KkocucTeMa 1 bubmmoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bu6mmoreka [IOK
ouochepsr https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Ouocdepe 3emin 1
33 CocymiecTBoBaHUE TPUPOBI U 1 bubnmnoreka [JOK
9eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6o0mieHne temsl «Co- 1
o0IIecTBa U HKOJIOTHUECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

* buonorus, 10 knacc/ [Tonomapésa N.H., Kopuunosa O.A., Jloumnmuna T.E.; mox penakuueii [Toro-
mapépoii M.H., O01mecTBo ¢ orpaHU4eHHOI 0TBeTCTBeHHOCTHI0 M3narenbckuit ienTp «BEHTAHA-
['PA®»; Axumonepnoe obmiectBo «M3narensctBo «IIpocsemenne»

* buonorus, 11 xacc/ [Tonomapésa U.H., Kopuunosa O.A., Jlonmiaa T.E. u npyrue; moa pegak-
nueit [Tonomapépoit M.H., O61mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKuil IICHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbetBo «IIpocBenienmey

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

buonorus. Anroputm yenexa. 10 kinacc. Metoauyeckoe nocooue

aBTopbl: [lonomapeBa Mpuna HukomnaeBHa, JJokTop neparornyeckux Hayk, mpodeccop xkadenpsl Me-
ToauKH 00ydeHwus Ouonoruu u 3xonoruu PI'TTY um. A.U. I'epuena , Cumonosa Jlrogmuia Bna-
mumupoBHa, Kopuunosa Onbera AnatonseBHa, /[.0.H., mpodeccop PITIY um. I'epuiena, aprop YMK
"buonorusa"

Hcrounuk: https://rosuchebnik.ru/material/biologiya-algoritm-uspekha-10-klass-metodicheskoe-
posobie/

ANAY HA YPOK BUOJIOT'N
https://bio.1sept.ru/urok/

KYPHAII «bBOJIOT Uy
https://bio.1sept.ru/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
EAVNHASA KOJUIEKOUA HAPPOBBIX OBPA3OBATEJIBHBIX PECYPCOB
http://school-collection.edu.ru/catalog/rubr/dcdd746c-c48a-44ff-8bb0-e771f4f48278/86653/

EAVNHAS KOJUIEKIMA HIN®POBBIX OBPA3OBATEJIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/search/?text=%E1%E8%EE%EBY%EEY%E3%E8%FF
I[TPOEKT BCA BUOJIOTUA

http://www.ebio.ru/index-1.html

BUOJIOI' M. DJIEKTPOHHbBIN YUEBHUK

http://biologylib.ru/catalog/

BUPTYAJIBHAS OBPA3OBATEJIbBHASA JTIABOPATOPUA
http://www.virtulab.net

MHTEPHET YPOK

https://interneturok.ru/

I/IHd)OPMAI_II/IOHHO-CHPABOqHBIﬁ PECYPC I10 BUOJIOT'UN
http://www.cellbiol.ru/

BUOJIOTMYECKUI CJIOBAPH OH-JIAIH

http://www.bioword.narod.ru/

JPEBHUE NCKOITAEMBIE )XUBOTHBIE

http://biodat.ru/

BUOJIOTMYECKUI KATAJIOT

http://www.ancientbeasts.ru/

OHIUKIIOIIEAN S ®JIOPBI 1 ®AVYHBI

http://faunaflora.ru/39/



