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MNOSACHUTEJIbHASA 3AITUCKA

[Iporpamma no yue6HOMYy nipenmery "buosorust" (nanee - 6MoIOTHs) HA YPOBHE CPEIHETO
obmrero odpa3oBanus pazpadborana Ha ocHOBe DeaepasibHOTro 3akoHa OT 29.12.2012 Ne 273 -03
«O06 obpazoBanuu B Poccuiickoit Deneparun», ®I'OC COO, Konmenmuu mnpenogaBaHus
yuebHoro npenmera «buonorus» U OCHOBHBIX MOJIOXEHUH ¢enepanbHoil paboueil mporpaMMsl
BOCITUTAHUSI.

[Iporpamma mo 6uonorun Ha€T MPEACTABICHHUE O MENAX, 00 OOIIEeH cTpaTeruu 00y4YeHus,
BOCIIUTAHUS W PAa3BUTHSI OOydYAIONMIUXCS CpeacTBaMu ydeOHoro mpenmera «buomorus,
ompezenseT 00s3aTeNbHOE INPEIMETHOE COJCep)KaHUE, €ro CTPYKTYpY, paclpeneieHue o
paszienaM M TeMaM, PEKOMEHAYyeMYIO IOCJEI0BaTEIbHOCTh M3YUeHHs Yy4eOHOro maTepuaya c
y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBs3eH, JJOTMKH 00pa3oBaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcs.

B mnporpamme 1o OWONOrHH TaKKe YYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METallpeIMETHbIM U TNPEIMETHBIM pe3yibTaraM oOydeHus B (HOpPMHUPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-ITO3HABATEIBbHOMN JESITENbHOCTU/Y4eOHBIX NEHCTBUI 00ydaromuxcs 1mno
OCBOEHHIO COJIepKaHHUs OMOTOTUYECKOro 00 pa3oBaHMsL.

B mporpamme no O6uomorun (10—11 xmaccel, 6a30BbId YpOBEHB) peaar30BaH IPHHIIUI
IPEeMCTBEHHOCTH B H3y4yeHUU Ouojoruu, Onaromaps dYemMy B HEH NIpOCMaTpUBAETCS
HAIPaBJICHHOCTh Ha pa3BUTHE 3HAHUMU, CBSA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAy4YHOTO
MHUPOBO33PEHHsI, [IEHHOCTHBIX OPHEHTAlMA  JHMYHOCTH, OSKOJOTMYECKOTO  MBIIUICHUS,
NPEJCTaBICHUA O 3J0pOBOM o00Opa3ze XM3HH M OepexHbIM OTHOIIEHHEM K OKpY)Karolien
npupoxHoii cpexe. [loaTromy Hapsny ¢ uM3ydeHHeM OOMIEOMOJIOrMYECKHX TEOpHH, a TaKKe
3HaHUH O CTPOCHUH JKUBBIX CUCTEM PAa3HOTO PAaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B MpOrpaMMe IO OWOJIOTHH YAEICHO BHUMAHHE HCIIOJb30BAHUIO MOTYyYEHHBIX
3HaHUH B TIOBCEIHEBHOW XHU3HM JIJISl PEIICHUS PUKIIAIHBIX 33/1a4, B TOM YHCIe: MPO(OUIAKTHKH
HACJICZICTBEHHBIX ~ 3a00NIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOT0  KOHCYIbTHPOBAHUS,
000CHOBaHHUS YKOJIOTHYECKU II€JIECO00Pa3HOro MOBEACHHUS B OKPY)KAIOLIEH MPUPOAHOI cpexe,
aHaNM3a BIMSHUS XO3SHCTBEHHOW MCSITENFHOCTH 4YEJIOBEKAa HA COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMAaHUS K MPUKIAJHOW HAINpPaBICHHOCTH y4eOHOTO
npeaMera «BbHOTOTHs» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIIEUeHHUsT YCIOBHH IS pEIICHHS
OJZTHOH M3 aKTyaJbHBIX 337a4 MIKOJIBHOTO OMOIOTHYEeCKOro 00pa3oBaHus, KOTOPask MPEAIoaraet
(dopmupoBaHrne y 0OydaromIMXCsi CHOCOOHOCTH aJalTUPOBATHCS K M3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI0 MUPA.

buonorus Ha ypoBHe cpenHero obmiero obpa3zoBaHusi 3aHHMaeT BaxxHoe MecTo. OHa
obecrieunBaeT (GopMHpOBaHHE y OOYyYarOIMXCS MPEACTAaBICHHH O HAyYHOW KapTHHE MHpa,
pacmupsier 1 06001IaeT 3HaHUsI O KUBOH MpUpoje, €€ OTIIMIUTENLHBIX TPHU3HAKaX — YPOBHEBOM
OpraHv3alMd W DJBOJIOIUH, CO34A€T YCIOBUS MJs: TO3HAHHS 3aKOHOB JKUBOM MPHUPOJIBL,
¢dopmupoBaHusl (PyHKIMOHAIFHOW TPaMOTHOCTH, HAaBBIKOB 3/JI0POBOTO M 0Oe30macHoro oodpasa
KHU3HH, SKOJIOTMYECKOT'0 MBIIIJICHHS, IEHHOCTHOT'O OTHOIICHHS K YKHBOW MPUPOJIE U YEIOBEKY.

Bonpmioe 3HadeHwe OWOJOTHSI WMEET TakXKe JUIs PEIICHUS BOCIUTATENBHBIX U
pPa3BUBAKOIIMX 3a7]a4 CPETHETO OOIIEro 00pa3oBaHus, COMATU3ANN o0yJarommxcs. M3ydenne
Onooruu obecrieunBaeT YCIIOBHSI TSt (dbopmupoBaHUs WHTEJUICKTYaJIbHbIX,
KOMMYHHKAIIHOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpalud OMOJIOTUYECKUX 3HAHHWHA C MPEACTABICHUSIMH W3 APYTUX y4eOHBIX MPEIMETOB, B
9acTHOCTH, (PU3MKHU, XUMUU U Teorpaduu. HazBaHHBIE TOIOKEHUS O MPEAHA3HAYCHUN y4eOHOTO



npeameTa «buoNOrus» COCTaBWIM OCHOBY Uil OINpEAENieHUs TMOAXOAOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €r0 COEpKaHUs, IPEICTaBIEHHOI0 B IpOrpaMMe 1o OUOJIOruu.

Ot60p conepxanus ydueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTypOoCOOOpa3HOro MoJaxo/Aa, B COOTBETCTBUHU C KOTOPBIM 00ydYaromuecs JIOJIKHbBI
OCBOUTb 3HAHMSI M YMEHHUs, 3HAUUMbIe i1 (OPMHUPOBAHUS OOLIEH KYJIbTYphl, ONpPEIEIomue
aJIecKBaTHOE I[IOBEJCHME YEJOBeKa B OKpYXKarolled NpUpPOJHONH cpene, BOCTpeOOBAaHHbBIE B
MTOBCEAHEBHOMN KU3HHU M MPAKTUUIECKON nearenbHocTH. Ocoboe MecTo B DTON CHCTeME 3HaH UM
3aHUMAIOT JJIEMEHTHl COACP)KAHUS, KOTOpBIE CIy)KaT OCHOBOM 11  (opMUpOBaHHS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHpa M ILEHHOCTHBIX
OpHEHTALMAX JIMYHOCTH, CITOCOOCTBYIOIIUX T'YMaHU3aUU ONOJIOTHYECKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHE COAEp)KaHHUA Y4eOHOro MaTepuana B MporpaMme MO OHOJIOIMH
OCYIIECTBJIEHO C Y4ETOM IPUOPUTETHOIO 3HAUEHUS 3HAHUM 00 OTIMYMTEIbHBIX OCOOEHHOCTSIX
KUBOW TPUPOABI, O €€ YPOBHEBOW OPraHu3alMyd M HBOJIOLMU. B COOTBETCTBMH C 3THM B
CTpYKType yueOHOoro mpenmera «buosiorus» BbIAENEHBI CIEAYyIOIINe COIepKaTelbHble JIMHUU:
«buomnorus xak Hayka. MeTolbl HAy4YHOTO MMO3HaHUA», «KieTka kak OMoJoruvecKasi CucTemMay,
«Opranusm kak Omonoruyeckas cucremay, «CrucreMa U MHOTOOOpa3re OPraHMYECKOr0 MHUpPa,
«OBOIIOLMS KUBOM MPUPOAB», « IKOCUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTH ».

Ilenp u3ydenus ydyeOHOro mpeametra «buomorus» Ha 0a30BOM YpPOBHE — OBIaJICHHE
00y4aroUMMHKCS 3HAHUSMH O CTPYKTYypHO-(QYHKIIMOHAJIHLHONH OpraHU3alMd >KUBBIX CHCTEM
pa3HOro paHra v MprUoOOPETEeHNE YMEHHUI HUCIOIb30BaTh 3TH 3HAHUS JIJIsl TPAMOTHBIX JICUCTBUH B
OTHOILIEHUU 00BEKTOB KUBOM MPUPOABI U PELICHUS Pa3JIMUHbIX )KU3HEHHBIX POOJIEM.

Joctumxkenne nenu usydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
o0ecreunBaeTcs pelieHueM CIeAyoIHX 3a/a4:

OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl 3HAaHUI O OWOJIOTMYECKUX TEOpHUSiX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3aX, MpaBHJIaX, CIyXaIlUX OCHOBOW g (opMHpOBaHUS
NIPEJCTaBICHUA O €CTECTBEHHO-HAyYyHOH KapTHHE MHpPa, O METO/Jax HAay4YHOIo IO3HaHu,
CTPOEHHH, MHOTOOOpa3uu M OCOOEHHOCTSX JKUBBIX CHUCTEM pA3HOTO YpPOBHS OpraHU3aIuH,
BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX HCCIIEJ0BAaHUAX B OMOJIOTUHY;

(dopmupoBaHuEe y OOydYarOIMXCsl MO3HABATENIbHBIX, MHTEUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEN B MpOLIECCEe aHaJIM3a JaHHbBIX O MYTAX pa3BUTHSA B OMOJIOTMH Hay4YHBIX B3TJISAOB,
uel U MOAXO0A0B K U3yYEHMIO JKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3allu;

CTaHOBJIEHHE Yy oOOydalomuxcs o0meld KyJabTypbl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH M OLICHUBATh SIBJICHUS OKPY)KAIOIIEro MHpa >KUBOH MPHUPOILI Ha
OCHOBAHUU 3HAHUI U OMBITA, OJYYEHHBIX TPU U3YUCHUN OHOJIOTUH;

dbopmupoBaHue y OOydYalOIIUXCS yYMEHUU WIIIOCTPUPOBATH 3HAUYCHHE OHMOIOTHMYECKUX
3HAHUM B MPAKTUYECKOM JESITEIbHOCTH YEJIOBEKA, PAa3BUTHUM COBPEMEHHBIX MEIULMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHiA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM HBOM IMPHUPOJBI,
HEOO0XOIMMOCTH OEpEeXKHOr0 OTHOILIEHUS K Hell, COOMI0IeHUs 3TUUECKUX HOPM IIPH MPOBEIACHUU
OMOJIOrMYECKUX HCCIIeI0BaHU;

OCO3HAHUE IIEHHOCTU OMOJOTMYECKMX 3HAHUN Ui TOBBIIIEHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, U151 QOPMHUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI W yMEHHIl B TMOBCEIHEBHOW KHU3HU Ui OLIEHKH
MIOCJICACTBUNA CBOEHM [JEATENbHOCTH IO OTHOLIEHHIO K OKpYy’Kawlled cpeae, coOOCTBEHHOMY
3J10pOBBI0, 00OCHOBAHUE U COOJIIOIEHUE MEp MPOPUIAKTUKY 3a001€BaHU.



B cucreme cpeanero obriero oopazoBanus «buosorusy», u3yyaemas Ha 6a30BOM YPOBHE,
SIBISIETCS 00A3aTENIbHBIM y‘~I66HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpCHMCTHOﬁ oOactu
((ECTGCTBCHHO-Hay‘{HI)IC npeaAMETBI».

Jnst u3ydenus 6uonoruu Ha 6a30BOM ypOBHE CpeAaHEero o0iero o0pa3oBaHUs OTBOIUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 yac B Heneno), B 11 kmacce — 34 vaca (1 gac B Henenio).



COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMU C OOIIECTBEHHBIMM, TEXHUUYECKUMH U JPYTHMH
€CTECTBEHHBIMH Haykamu, ¢unocoduelt, ITHUKOH, dCTeTUKO W TpaBoMm. Poms Oumonoruu B
(hopMUpOBaHNU COBPEMEHHON HAay4yHOU KapTUHBI MUpa. CrucremMa OMOIIOrHYeCKUX HayK.

MeTo1bl TO3HAHUS KUBOU MPUPOJbI (HAOIIOAEHUE, SKCIIEPUMEHT, ONKCaHue, U3MEPEHHE,
KJ1accu (GUKaIus, MOJENMPOBaHE, CTATUCTHYECKast 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[TopTpetst: Y. dapsun, I'. Menaens, H. K. Konbuos, /. Yorcon u ®@. Kpuk.

Tabnuis! u cxembl: «MeToIbl TO3HAHUS KUBOM MPUPOJIBD.

JlabopaTtopHble U MpakTHYeCKHEe PA0OTHI:

[Tpaktuueckas pabora Ne 1. «lcmonp3oBaHUE pPa3NUYHBIX METONOB MpPU HU3YUEHHH
OMONIOrMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHu3aLMs.

Kupble cuctembl (OMocHCTeMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYue >KUBBIX
CUCTEM OT HEOPraHUYECKOW PUPOIBI.

CpoiictBa OmocucTeM © UX pa3zHooOpazue. YPOBHM OpraHu3alud OWOCHCTEM:

MOJIEKYJIIPHBIM,  KJIE€TOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIA,  MOMYJISILIMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOreoeHOTUYECKuH), OnochepHbIi.
JdemoHcTpanum:

Tabmunel u cxembl: «OCHOBHBIE NMPU3HAKU JKU3HW», «YPOBHU OpraHU3alluu KUBOU
MIPUPOJIBIY.

O6opynosanue: moaens monekyisl JJTHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE  BJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMK BOABI M MHHEpalbHBIX BellecTB B kierke. llogaepxkaHue ocMOTHYECKOro
OanaHca.

benku. CocrtaB u crpoeHne 0eiaKkoB. AMHHOKHCIIOTH — MOHOMEpHI OenkoB. HesameHnmblie
U 3aMEHUMble aMHHOKHCIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
MOJIEKYNbl (MepBUYHAS, BTOpPUYHAS, TPETUYHAs M UYETBEPTHYHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa O6enkoB. buonorndeckue GyHKIMNA OCITKOB.

@®epmeHThl — Ouojoruueckue katanuzatopbl. CTpoeHue (epmeHTa: aKTHUBHBIN IEHTD,
cyoctpatHas  crneuupuyHocte. Kodepmentsl. Butamunbl.  Otnuumst  (QepMeHTOB  OT
HEOPraHUYECKUX KaTaJu3aTOPOB.

VYrieBoasl: MOHOCaXapuasl (TIIOK03a, pubo3a U Ae30Kcupr0o03a), qucaxapuasl (caxaposa,
JIAKTO3a) W ToJucaxapuabpl (Kpaxmani, TJIUKOreH, IeJToao3a). buomornueckue QyHKInm
yTJIEBOOB.

Jlununer:  tpurnunepuasl, Gochomunuapl, crepouasl. ['mapodunabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢yHkuuu naunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB M JMIHUIOB Kak
HCTOYHUKOB 3HEPTUH.



Hyxneunossie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u gynkuuu JAHK. Crtpoenune u ¢pynkuuu PHK. Buast PHK. AT®: crtpoenue u
(byHKIMH.

IMuronorust — Hayka o kierke. KileroduHass Teopuss — NpuUMeEp B3aUMOACHCTBUA UACH U
(akTOB B HAYYHOM MO3HaHUHU. MeTOIbl U3y4eHHUs KIIETKH.

Knerka kak nenocrtHas xuBas cucrema. O0mue mpu3HaKy KJIETOK: 3aMKHYTas Hapy>KHas
MeMmOpaHa, mosekyisl JIHK kak reneTnueckuii annapar, cuicTeMa CuHTe3a 0enka.

Tunel KIETOK: JyKapuoTHYecKas U IpokapuoTuueckas. OcoOEHHOCTH CTPOEHHUS
IpokapruoTudeckon kieTku. Knerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTUUECKONW KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEIHHOM, )KUBOTHOW M TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIMKC, UX (DyHKIHUU.
[Tna3zmatnueckass MemOpaHa, e€ cBoiictBa M ¢yHkuuu. lluTormmasma u e€ OpraHOMIBI.
OnnomemOpanHbie opranou sl kinetku: DIIC, annapar I'onbmpku, iu3ocoMsl. [TonyaBToHOMHBIE
OpPraHoMJbl KJIETKH: MUTOXOHIpPHUH, Iiactuibl. [IponcxoknaeHne MUTOXOHIPUN U IIACTHI.
Buns! nnactun. HememOpaHHble opraHoOn/Ibl KIETKU: pUOOCOMBI, KJIIETOUHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KT'yTUKH. DyHKIIUM OPraHOUO0B KJIETKH. BKiItoueHus.

Snpo — peryasaTopHbli neHTp kieTku. CTpoeHue spa: siiepHas 000I04Ka, Kapuornja3ma,
XPOMATHUH, SAPBIIIKO. XpPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIann, M. [llneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®pankiaun, K. M. bap.

[Aunarpammsel:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXUBOW  NPUPOAE»,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B JKUBOH TTPUPOE.

Tabmuner u cxemsl: «llepuoanueckass Ta0nMIla XUMHUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAbI», «brnocunTes 6enkay», «CTpoeHne MoJeKyibl 0enka», «CtpoeHue GpepMeHTay,
«Hyxnennoseie kucinotsl. JIHK», «Ctpoenune monekynsl AT®», «CTpoeHHE 3yKapuOTHYECKOM
KIeTkn», «CTpoeHue >KMBOTHOM KieTkw», «CTpoeHHE pacTUTENbHOM KiIeTkn», «CTpoeHue
MIPOKAPUOTUYECKOM KIIeTKU», « CTpoeHUE sapa KIETKNY, « YTIAEBOIbD, «JIMTUIbD».

OOopynoBaHHe: CBETOBOM MHKPOCKOI, 00OpyJOBaHME s IPOBEACHUA HAOIIONCHHM,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENnapaThl PaCTUTENbHBIX, )KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaJIUTUYECKOW AKTUBHOCTH (EPMEHTOB (Ha
IIPUMEpE aMUIa3bl UJIM KaTalasbl)».

JlaGopatopHast pabora Ne 2. «M3ydyeHue CTPOEHHMsS KIETOK PACTEHWH, MXUBOTHBIX M
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax U UX OMUCaAHHUE».

Tema 4. JKu3HeaeaTeJILHOCTh KJIETKH.

O6men BemiecTB, uiId MerabomusMm. Accumwiinus —(IUIacTUYeCKUd  oOMeH) W
JUCCUMUJISIIINS (SHEPreTUYeCKUii 0OMEH) — ABE CTOPOHBI €MHOrO IMpolecca Mmetadbonusma. Poib
3aKOHOB COXpPaHEHUS BEIIECTB U SHEPIHH B MOHUMAaHUU MeTabonu3ma.

Tumnber oOMeHa BemiecTB: aBTOTPOodHBIA U rerepoTpodubid. Poms pepMeHTOB B 0OMeHe
BEIIECTB U IIPEBPAICHUH SHEPTHH B KIICTKE.

®otocunre3. CBertoBass u TemMHOBas (a3sl QorocuHTe3a. Peakumm ¢doTocuHTE3A.
DddexTuBHOCTL hoTOCHMHTE3a. 3HAaUeHHE (POTOCHHTE3a ISl )KU3HH Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha GOTOCHHTE3 M CIOCOOBI MOBBILIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XeMocHHTe3. XEeMOCHHTEe3Upyrolye OakTepuu. 3HaYCHHE XEMOCHHTEe3a I JKM3HM Ha
3emuie.

OHepreTuueckuii obMeH B  kieTrke. PacuiensieHue  BeIIeCTB, BBbIIEICHHE U
aKKyMYyJIMPOBaHUE SHEPrUH B KIIETKE. DTanbl 3HepreTuueckoro oomena. ['nukonus. bpoxenue u
ero Buipl. KuciopogHoe OKHCIEHHME, WM KIETOYHOE JbIxaHue. OKHUCIUTEIBHOE
bochopunuposanue. D HHEeKTUBHOCTH FHEPreTUYECKOro OOMEHa.

Peakium wmatpuuyHoro cuHte3a. I'eHermueckas wuHbpopmamus u JHK. Peammzanus
reHeTndyeckoi mHpopManuu B kietke. ['eHeTHYeCKuil KOa M ero CBOWMCTBa. TpaHCKPUIIIUS —
matpuuHblii cuHTe3 PHK. Tpancmsuus — 6uocunres 6enka. Dtansl TpaHcnauuu. KoaupoBanue
aMHHOKHCIIOT. Poib prbocom B OGnocuHTe3€e OenKa.

Heknerounsle ¢opmbl xku3Hu — Bupycel. Mcrtopus otkpeitua BupycoB (. U.
NBanosckuit). OcoOEHHOCTH CTPOEHUS U KU3HEHHOI0 IUKJIa BUpycoB. baktepuodaru. bonesnu
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMble BUpycaMu. Bupyc unmmyHoaepuumra yeinoBeka

(BUY) - Boszoymautens CIIM/la. OOpatHasi TpaHCKpHIIIHMS, peBepTaza W HHTErpasa.
[IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.
JdemoHcTpanum:

[TopTpetsi: H. K. Kosbios, [I. . UBanoBckuii, K. A. Tumupsses.

Tabmuust u  cxembl: «Tunel  nutanus», «Metabomuszm»,  «MHUTOXOHIPUAY,
«QHepreTuyeckuii ooMen», «Xiopommnacty, «Porocuntes», «Crpoenne JHK», «Crpoenue u
¢byHkuMoHupoBanue reHay, «Cunre3 Oenka», «l'eHeTnueckuit  Kom», «Bupycsi»,
«baktepuodparn», «Crtpoenue u ku3HeHHbIM wnukia Bupyca CIIM[la, Oaxrepuodaray,
«Penmukamus JJTHK».

O6opynoBanue: monenu-anmmkanun «Yasoeane JJHK u tpanckpunuus», «buocunTes
6enka», «CTpoeHue KiIeTku», Mmojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHBIN 1K, MJIM XKWU3HEHHBIH WK KieTku. MHTepdaza m murtos. Ilpomecchl,
npoTekarone B uHTepdaze. Perumkanus — peakuuss matpuunoro cuHresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTUN. [IMIUIOMIHBIM M TaljOuIHBIH XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{utonornueckue OCHOBBI pa3MHOXKEHUS M MHIUBUIYAJIbHOI'O Pa3BUTHSA
OpraHH3MOB.

Jenenne xnetkn — muro3. Cragum mutos3a. Ilporeccel, mpoucxopsiive Ha pasHbIX
CTaJusIX MUTO3a. BHOIOrn4ecKuii CMBICII MUTO3A.

[TporpamMmupyemas rubeiib KIeTKU — aronTo3.

®opMbl  pa3sMHOXKEHHs OpPraHW3MOB: Oecnojoe M MonoBoe. Buasl Oecrosoro
PasMHOXKEHUS: JIeJICHHE HaJBOE, IMOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOXEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHWE OPraHU3MOB, €r0 3HA4YCHHUE IS
CEJIEKLIUU.

[TonoBoe pa3sMHOMXKEHUE, €ro OTINYUS OT OECIOoJIOoro.

Meiio3. Cragun Mmerosa. Ilpomecchl, npoucxondmme Ha craausx Mmeiosa. [loBenenue
XpomocoM B Meio3e. Kpoccuarosep. buosornueckuil CMbICI M 3Ha4YE€HUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbBIE JKee3bl:
CEMEHHUKHM M snYHUKU. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30U[,
AilIeKJIeTKa) — crepMmartoreHe3 H oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHULEKJIETOK H
cnepmaTto3onioB. Omiogorsopenue. [laprenorenes.

NunuBunyanbHoe pas3BuTHe (OHTOreHe3). OMOpHUOHAlIbHOE pa3BUTHE (PMOpPUOreHE3).
Otanbel SMOPUOHAJIBHOTO PAa3BUTHS y IO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHE, TacTPyJIsILMs,



opra”orenes. [loctamOproHansHOe pa3BuTHe. THUIBI MOCTAIMOPHOHANIBHOIO Pa3BUTHS: HPSIMOE,
HenpsMoe (JMYMHOuYHOe). BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct n pasButne pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOECHUE CEMEHU, CTaIuN
pa3BUTHS.

JdemoHcTpanum:

Tabmune! u cxembl: «DoOpMbI pa3MHOKEHHSI OpraHU3MOBY, «JIBOIHOE OIJI0JOTBOPEHUE Y
LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE pACTEHUI», «/leieHne KIIeTKu
Oaxrepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIH ITHKID»,
«Pemmkanus JJTHK», «Mutos», «Melo3», «lIpamoe n Henpsmoe pasButue», «l'amerorenes y
MJIEKOIUTAIOLIUX U YeTI0BeKa», «OCHOBHBIE CTAN OHTOIEHE3a.

O6opynoBaHue: MHMKPOCKON, MHKpomnpenapaTsl «CriepMaTo30uabl MIIEKONUTAIOLIET0»,
«nnexierka Milekonuraroumero», «KapuokumHe3 B KIETKax KOpeEIIKa JIyKa», MarHUTHas
Mozenb-annaukanus «Jlenenue kinerku», monens JJTHK, monens metadasHoit XpoMOCOMBI.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

JlaGopatopHas pabota Ne 3. «HaOmronenue MUTO3a B KJI€TKaX KOHUYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopHast pabora No 4. «M3yueHHe CTPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacsieAcTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetuku. Mceropus pasBuTuss TeHETHKU. Ponb nuronoruu u
SMOpHOJIOTUU B CTAHOBJIEHUU M€HETUKH. Bkiiaa poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeTonbl TeHeTHKH (THOPUAO0TIOTMYECKUM, LHUTOreHETHYECKUH, MOJIEKYISIPHO-
reHetndeckuii). OCHOBHBIE T'eHETHUECKHE TOHATUSA. [ eHeTnyeckas CUMBOJIMKA, UCIOJIb3yeMasi B
CXeMax CKpeIMBaHUM.

3aKOHOMEPHOCTH  HAacClIeJOBaHUs  IPU3HAKOB, YycTaHoBJIeHHble [I'.  Menzaenem.
MoHoru0puiHoe cKpelBaHue. 3aK0H equHO-00pa3us THOpHUI0B epBoro nokoJyieHus. [lpasuio
JOMUHUPOBaHUA. 3aKOH pacLIelieHusl Npu3HakoB. ['mmore3a umcrorsl ramer. [lomHoe u
HEIOJIHOE IOMUHHUPOBAHHUE.

JuruOpunHoe ckpelmuMBaHMe. 3aKOH HE3aBUCHMMOIO  HAaCJIEJOBAHMsI  IPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AUTMOPUIHOIO CKPELIMBAaHUA. AHAJIM3UPYIOLIEE CKpPELIMBaHUE.
Vcrionb30BaHME aHAIM3UPYIOLIETO CKPEIMBAHUS [UIsl ONPEIeIeHUs T€HOTUIIa 0CO0u.

CuenneHHoe HacienoBaHue mnpuszHakoB. PaGora T. Moprana 1o CHENJIEHHOMY
HacJIeZIOBaHUIO FeHoB. HapylieHue crenieHus reHoB B pe3yJIbTaTe KPOCCUHT0BEPA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. ' eHeTHYeCKue KapThl.

I'enernka noma. XpoMOCOMHOE OIpeleIcHHE 10a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsle M rereporamMeTHble OpraHu3Mmbl. HacimenoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.

W3meHunBOCTh. BUbl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HACIeACTBEHHas. Poib cpenbl
B HEHACJIE/ICTBEHHOW HM3MEHUYMBOCTH. XapaKTePUCTUKA MOAM(PUKAIIMOHHON H3MEHYUBOCTH.
Bapuannonnslil psan u BapuannonHas kpuBas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHH O U3MEHUYHUBOCTH.

HacnencrBennasi, WM reHOTUINYECKasi, ”3MEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u TOIOBOM MpoIecC — OCHOBA KOMOWMHATUBHOM HW3MEHYUBOCTH. MyTallMoHHAs
n3MeHunBOCTh. Kiaccuopukamust MyTanuid: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHBIE. YacroTa u



OpUYUHBl MyTanuii. MyTareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3menunBoctu H. M. BaBunoaa.

BresnepHas HacienCTBEHHOCTh M M3MEHYMBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJbl T'€HETUKH YEJIOBEKa:
TeHEeaJOrMYeCKiii, OJM3HEIOBbIN, [UTOTEHETHYECKUN, OMOXMMUYECKUH, MOJICKYJISIPHO-
reHetnueckuii. COBpEMEHHOE OMNpelesIeHHe TEeHOTUIIA: TOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUNHpOBaHUE, B ToM uwuciie ¢ nomomsio [1I[P-ananu3a. HacnenctBenneie 3a0oneBaHus
4ernoBeKa: TeHHble Oone3Hu, OOJe3HW C¢ HACJIEACTBEHHOW MPeapacroioKeHHOCTHIO,
XpoMocoMHble OoJie3nn. CoMatuyeckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIHIIBI 370pOBOTO 00pa3a KU3HU, TUATHOCTHKH, MPOPIIAKTHKN U JCUCHUSI TCHETUYSCKUX
OonesHeill. MenuKo-reHeTHYeckoe KOHCYJIbTUPOBAHHE. 3HAuE€HHE MEIUIIMHCKOM TeHETHUKH B
MpeIOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanuum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukor, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuuel u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHHUE U €T0 IIUTOrC€HETUYECKask OCHOBAY,
«3aKOH PpACHICIJICHUS U €ro LMUTOI€HETHYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«durubpunnoe ckpenmBanue», «LluTomoruueckue OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUS),
«Meino3y», «B3anMoaencTBre aJuIeIbHBIX T€HOBY, «I'€HETUYECKUE KapThl PACTEHUM, KUBOTHBIX
U 4YenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACIENOBAHHUS, CLEMNJIEHHOIO C IMOJIOMY,
«Kapuotumnbel 4YenoBeka H SKHBOTHBIX», «Buasl wu3MeHunBOCTHY», «MonudukanuonHas
M3MEeHUNBOCThY, «HacnenoBanue pesyc-haktopay», «['eHeTnka rpynn KpoBw», «MyTalmoHHas
W3MEHYUBOCTbY.

OOGopynoBanue: MojeMU-anmInKauu «MoHOrHOpuaHOEe CcKpemuBanue», «HemnomHoe
JOMUHUpOBaHUEeY», «JlurubpugHoe ckpemuBanuey», «llepekpéct XpoMocom», MHUKPOCKOI H
Mukpornpenapat «/pozoduna» (Hopma, mytanuu GOpMbI KPBUTBEB M OKPACKH Telna), repoapwuii
«I"0pox MOCEBHON».

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 5. «M3ydueHne pe3ynbTaTOB MOHOTHOPHIHOTO U JAUTHOPHUIHOTO
CKpEIIMBAHUA y IP030(UIIbl Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaGoparopHas padora Ne 6. «3yuenne MmoaupuKkanoOHHON U3MEHYMBOCTH, IIOCTPOEHHE
BAapUALMOHHOIO psifia U BApHALMOHHON KPUBO.

JlabopatopHasi pabGora Ne 7. «AHanu3 MyTanuii y Jpo3oduiibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocraBieHHE U aHAIU3 POJOCIIOBHBIX YETIOBEKaY.

Tema 7. Cenekuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M Mpoliecc. 3apoKIeHHe CeJIeKIu U JoMecTukanus. Yuenue H. U.
BaBunoBa o meHTpax NPOUCXOKIACHUS M MHOr000pasus KyJIbTYpHBIX pacTteHuil. L{eHTpbr
PO CXOKICHHS JOMAIIHUX )KMBOTHBIX. COPT, MOopoAa, ITaMM.

CoBpeMeHHble METO/bI CelIeKIMU. MaccoBblif U MHIUBUyaTbHBI OTOOpPHI B CEJIEKLUU
pacTeHu# M XUBOTHBIX. OleHKa KCTephepa. baM3kopoCTBEHHOE CKpEIMBaHHEe — HHOPUIUHT.
Unctas nwHUsA. CKpenmBaHWe YUCTHIX JUHUK. [erepo3mc, wnam THOpUIHAA —CuUTA.
HeponctBennoe ckpemmBanue — ayropuauar. OtnanéHHas tulOpuau3anus u e€ yCIexwu.
HckyccTBEHHBII MyTareHe3 M MOJIYYEHHE MNOJUIUIONAOB. JIOCTHMKEHUS CEJEKIMU pPACTEHUH,
YKUBOTHBIX 1 MUKPOOPraHU3MOB.



buorexHosoruss Kak OTpacib NpPOU3BOJACTBA. ['€HHAas MHXKEHEpUsA. OTalbl CO3AAHUS
pexombunanTHo JIHK u Ttpancrennsix opranusmoB. Kinerounas wumkeHepus. Kiierounsie
KyJbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KioHupoBaHKHE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJOIMYECKME U JTHYeckue mnpodnembl. MO —
IFeHETUYECKH MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.

JeMoHcTpanuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypus, I'. /. Kapneuenko, M. @. l1BaHOB.

Tabmuubl u cxembl: KapTa «L{eHTpbl HPOMCXOXKIEHUS U MHOT000pas3usi KyJIbTYPHBIX
pactenuii», «Iloponbl fOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paborel akagemumka M. @. HWBanoBay, «llomumiongus», «OOBEKTHI
ouorexnonorun», «Kierounsle KyJIbTypbl U KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U TEPEHOC
T€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISKM IUIOAOB M KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repdapuii «CenbCKOX0341CTBEHHbIE PACTEHUS.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

Okckypeust «OCHOBHbIE METOIBI M JOCTUKEHMS CENEKLMM PAaCTEHUN U JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035HCTBO, JJAOOPATOPUIO ArPOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOMOHHAS OHOJIOTH.

[Ipennoceiku BO3HMKHOBEHUS SBOJIIOIMOHHON TEOpUH. DBOJIOLNHMOHHAS Teopus U €€
MecTo B Ouosnorun. BiusiHre 3BOMOLMOHHON TEOPUH HA pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CunerensctBa HBoMOLMU. [laneoHToONOrHMUecKre: MOCIENOBATENbHOCTh OSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIeTONMCH, epexoaHbie ¢popMbl. buoreorpaduyeckue: cxoncTBO
u paznuune GayH u Gop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA W PA3IUYHMs SMOPHOHOB PA3HBIX BHIOB IMO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUUYECKNE: TOMOJOTUYHBIE, AHAJIOIMYHbIE, pPYAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTEH y BCEX OPraHU3MOB.

OpomonnonHass Tteopuss Y. Jlapuna. IIpennoceliku BO3HMKHOBEHHUS JlapBUHH3MA.
JIBuKylMe CuJIbl  3BONMIONUU BHAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH pECypCcOoB, HeompenenéHHas HM3MEHUYHMBOCTb, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBII 0TOOD).

Cunretnyeckas Teopus 3Bomonuu (CTD) u e€ 0CHOBHBIE TTOJIOKEHHUSI.

Muxkposposmouus. [lomynsnus kKak eAMHUIA BUA U BOJIOLUH.

JBrxyume cuibl ((GakTopbl) SBOMIONUM BUIOB B NpUpoae. MyTallMOHHBIA Mpolecc U
KOMOMHATUBHAs HW3MEHYMBOCTb. [lomynsnuoHHBIE BOJMHBI W JApeildp reHoB. Mzomauus u
MUTpaLusl.

EctectBeHHBIli 0TOOp — HampaBisomuil (axkrop 3Bomonuu. PopMbl €CTECTBEHHOTO
orbopa.

[Tprucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTat 3BoJtonuu. [Ipumepsl npucnocoOaeHuit
y OpranuzMoB. ApoMopd 036l U UANO-aJAITAIIH.

Bun u BunmooOpasoBanue. Kputepunm Buma. OcHOBHBIE (GOpMBI BHI000pa3OBaHUS:
reorpaguyeckoe, 3KOIOrnIecKoe.



MaxkposBomonus. @opmbl 3BoMONMH: (PUeTHYECKasi, AUBEPreHTHAs, KOHBEPreHTHas,
napauienbHas. HeoOpaTumocTs 3BOIOLUY.

[Tpoucxoxaenue oT HECIEUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyronias
crienuajm3anus. AI[aHTI/IBHaSI paguanus.
JdeMoHCcTpanuu:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mrosuiep, A. H. CeBeprios.

Tabmuubsl u cxembl: «Pa3BuTHe OpraHMYecKOro wmupa Ha 3emiey», «3apoibllin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «PopMbl OOpbpOBI 3a CYIIECTBOBAHUEY,
«EcrectBennblii  ot60p», «MHOrooOpasue copToB pacTeHHil», «MHOroodbpasue MOpox
KUBOTHBIXY, «[lomynsanuny, «MyTtanuoHHas U3MEHYUBOCTBY, «ApoMopdo3b1»,
«Unuoamantamuuy, «OO0mas gereHepauus», «/Brwxynme cuibl 3Boouny, «Kapra-cxema
Mapupyra nyremectsus Y. lapsuna», «boppba 3a cyuiectBoBaHue», «IIpucnocobieHHOCTD
Opranu3MoBy, «I eorpaduyeckoe BU1000pa3oBaHNe), « IKOIOTHUECKOE BUA000Pa30BaHUEY.

ObopynoBaHue: KOMIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0Op MJIOI0B U
ceMsiH, Koyekuus «[IpuMepbl 3aIUTHRIX TPUCIOCOOIEHHUM Y )KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpPaBJICHUS SBOIIOIII», 00bEMHas MosieNb «CTpPOSHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX).

buoreorpaduueckas kapta wmupa, Komnekuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTEeHUW», Mozaenb anmukanus «llepekpéct XxpomMocom», BiIaKHbIE MpenapaThl
«Pa3Bute HacekoMoro», «Pa3BuTue mnArymKu», MuKpompenapatr «Jposoduia» (HOpMma,
MyTaluu (GOpMBbl KPbUIHEB U OKPACKH TEJIA).

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI:

JlaboparopHas pa6ora Ne 1. «CpaBHeHUE BIUI0B 10 MOP(OJIOTHUECKOMY KPUTEPHIO.

JlabopaTopHass pabora Ne 2. «OmnmcaHwe TmNpPUCIIOCOOIEHHOCTH oOpraHm3mMa Hu eé
OTHOCHUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3emuIe.

JloHay4yHbIe MPENCTABICHUS O 3apOKIACHUM XU3HHU. HaydHbIE TMIIOTE3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 M NaHCIepMus. XUMHYECKas SBOIONMSA. AOMOIEHHBI CHHTE3
OpPraHMYEeCKUX  BELIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  IOATBEPXKIACHUE
XUMHUYECKOi 3Bomronuu. HavaneHbie sTanel Ouonorunueckor sosonuu. ['unoresa PHK -mupa.
dopmupoBaHuEe MEMOPAHHBIX CTPYKTYP U BOZHUKHOBEHHE IPOTOKJIETKU. [lepBble KIeTku U ux
sBommonus. @opMUpPOBaHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3Butue xum3Hum Ha 3emsie mo o9pam U nepuopam. Kartapxell. Apxeiickas u
nporepo3oiickass dpbl. Ilameo3olickas 3pa W e€ mnepuoabl: KEeMOpPUNCKUN, OpPAOBUKCKHUH,
CUITYPUICKHM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30iickas 3pa U €€ MePUOJIbl: TPUACOBBIN, FOPCKUIN, MEIOBOM.

Kaitno3zorickas apa u € rnepuosl: najeor eHOBbIM, HEOT€HOBBIM, AHTPOIOTCHOBBIM.

XapaKkTepucTUKa KiaMMaTa M TeO0JOrM4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl IBOIIOLUN
pPacTUTEIHHOIO U JKUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudd M >KuBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHME TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro MuUpa Kak OTpakeHue 3BOJOLHH. OCHOBHBIE CHCTEMATHYECKUE
IPyIIbl OPraHU3MOB.

OBONIOLIMSL  YelNOBEeKa. AHTPONOJIOTMS Kak Hayka. Pa3BuThe MpeACTaBICHUN O
IIPOMCXOXKJIEHUH YesloBeKa. MeTopl n3yueHus anTponoresesa. CxoJcTBa U pa3anyuus YeloBeKa
1 )KMBOTHBIX. CHCTEMAaTU4YECKOE NTOJIOKEHUE YETIOBEKa.



HBwxymme cunbl  (dakrtopel) anTpormoreHeza. HacnenacTBeHHass HW3MEHUHMBOCTb U
€CTEeCTBEHHBIH 0TO0p. OOIeCTBEHHBIH 00pa3 *KU3HU, U3TOTOBJICHUE OPYIUN TPyZa, MBILUICHHUE,
peub.

OcHOBHbIE CTaJAMM W BETBU 3BOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBEK yMeEINbli,
Yenosexk npsaMoxonsamui, YenoBek Heanaepranbckuid, YenoBek pasymHbiil. Haxonku
HCKOIMAaeMbIX OCTATKOB, BpPeMs CYIECTBOBaHUS, 00JaCTh paclpoCTpaHeHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSI.

Yenoseueckue pacbl. OCHOBHBIC OOJIBIIME pachl: €BPOICOMIHAS (EBpa3uiickas), HErpo-
aBcTpajoujHasi  (9KBaTopuaibHas), MOHTOJIOMJHas (a3uaTcKo-aMepuKaHcKas).  YepTsl
IIPUCIIOCOOJIEHHOCTH IPEACTABUTENCH UEJIOBEUECKUX pPac K YCIOBHSAM CyIIECTBOBAHMSL.
EnuncrBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penn, JI. Ilactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. lapBus.

Tabmuusl u cxemsl: «Bo3HukHoBeHne CoiHeUHOH cucTeMbl», «Pa3BuUTHE OpraHMYECKOro
mupa», «PacrturensHas kierka», <« KuBorHas kierka», «lIpokapuoTHueckas KieTkay,
«CoBpeMeHHasi CHCTeMa OpraHM4ecKoro mupa», «CpaBHEHHE aHATOMUYECKUX 4Y€PT CTPOCHUS
YeJI0BEeKa U 4el0BEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MECTa MaJCOHTOJIOTHYECKUX HaXOJOK
IIPEAKOB COBPEMEHHOIO 4eloBeKa», «/lpeBHeimme moau», «lpeBHue monu», «llepsbie
COBpPEMEHHBIE JII0IN», «Yern0BeuecKue pacol.

O6GopynoBanue: Mymspku — «lIpoucxoxkaenue denmoBeka» (OOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTpoONa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300paKeHUS KaMEHHBIX OpyIuil
MEepBOOBITHOrO YeJIoBeKa (KaMHU-4OMIIepbl, pyouia, ckpebdia), reoXpoHoJornyeckas Tadiuua,
KosteKus «PopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTtopHble U NpaKTHYeCKHEe PA0OThI:

[Tpaktuueckast pabora Ne 1. «/3ydeHne UCKOMaEMbIX OCTATKOB PACTEHHUI M KUBOTHBIX B
KOJIIEKLUAX) .

DKCKypcusi «IBOIIOLMS OPraHMYECKOro MUpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeauecKuil Myseil).

Tema 3. Opranu3zMbl U OKpPYKaIIAS cpeaa.

Okonorust Kak Hayka. 3ajauyd M pas3lenbl 3KoJoruu. MeToapl HKOIOTMYECKUX
UCCJIEJIOBAHUN. DKOJOrMUECKOE MUPOBO33PEHIE COBPEMEHHOI O YETIOBEKA.

Cpensl  oOMTaHUS ~ OpraHM3MOB:  BOJHAs,  HAa3€MHO-BO3JYIIHAs,  IOYBEHHasd,
BHYTPHOPraHU3MEHHAS.

Okonoruueckue ¢akropsl. Kiaccupukanus skojoruyeckux (pakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBHE 3K0I0rnueckux (pakTOpOB HA OPraHU3MBI.

AbuoTtnyeckue  (akTOpbl:  CBET, TeMIepaTypa, BIAXHOCTb. DoTonepuogusM.
[Tpucrnoco61eHusT OpraHU3MOB K JICHCTBUIO a0MOTHUYECKHX (DAaKTOpOB. brojlornueckre puTMel.

buotnueckue  Qaxktopsl. Buabl OnoTHuUecKMX ~ B3aMMOJCHCTBHIl:  KOHKYpEHIMS,
XMIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HAaXJIEOHMYECTBO). AMEHCaJu3M, HeWTpaiau3M. 3HaueHUE OUOTUYECKUX
B3aUMOJICHCTBUI I CYILIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJOrMYecKre XapaKTepUCTHKH monyasiuud. OCHOBHbIE TOKa3aTeNd IOIMYJISIIIHU:
YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, MHUTpanus. JluHamuKa
YUCJIEHHOCTH MONYJIALUHU U €€ perysnus.

JdeMoHcTpanuu:

IToptpetsl: A. I'ym6oabat, K. @. Pynbe, O. I'ekkens.



Tabmuubl u cxemsl: kapta «lIpuponnsie 30Hb 3emin», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Doronepuoausm», «llonmymsiuun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISLUU
uHpy3opun-Ty henbkn», «llumesbie nemnmy.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopaTtopnast pa6ota Ne 3. «Mopdonorudeckne 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHue cBeTa HA POCT U Pa3BUTHE YEPCHK OB KOJICYCay.

[TpakTrueckas pabota Ne 2. «[1oacyéTr MIOTHOCTH MOMYISAIUN pa3HBIX BUOB PACTCHHID.

Tema 4. Coo01ecTBa M 3K0JI0rHYECKHE CHCTEMBI.

CooOmiectBo  opranm3mMoB  —  OuomeHo3.  CTpykTypbl — OHWOIEHO3a:  BHAOBaf,
IIPOCTPaHCTBEHHAs, Tpopuueckas (nuiiesast). Buasi-nomuHanTel. CBsi3u B OMOLIEHO3E.

DKonorudeckue cucreMbl (9KocucTemsbl). IloHsaTHe 00 SKOcHMcTeMe M OHOreoleHOo3e.
@OyHKLUNOHAJIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBl, PEIYyLEHTHI.
KpyroBopor BemecTs M MOTOK 3HEPrUM B 3KocucTeMe. Tpodudeckue (MHUIIEBBIE) YPOBHU
skocucteMbl. IlumeBble 1enu u cetu. OCHOBHBIE IOKa3aTeIM SKOCHUCTEMBbI: Ouomacca,
OPOAYKIHA. OKOJIOTMUECKHEe MUPAaMUAbl: MPOAYKLUH, YHMCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOWYMBOCTh, CAMOpPETYJIsNUs, pa3BuTHe. CyKileccHsl.

[TpupoaHble SKOCHCTEMBI. DKOCHUCTEMbl 03€p M peK. ODKOocucTeMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOI O JIeca.

AHTpONOreHHbIE KOCUCTEMBI. ATrpo’KOcHCTEMBbI. Y pOoskocucTeMbl. buonoruueckoe u
X03sIICTBEHHOE 3HAUYE€HUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpasue kak ¢pakTop ycToWunBOCTH 3KOCHCTeM. CoxpaHeHHE OHOIOTrHYECKOTO
pa3zHooOpa3zus Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuibl, coctaB u CTpykTypa Ouocdepsl.
XKuoe BemectBo U ero (pynkuuu. OcobeHHOocTH OHMOchephl Kak T100aTbHOM 3KOCHCTEMBI.
JluHaMu4eckoe paBHOBecue 1 oOpaTHas cBsi3b B Omocdepe.

KpyroBopotrsl BemecTB M OHMOreOXMMHUYECKHE LMKIBI JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3emin. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe. I modanbpHbIe
9KOJIOTUYECKUE MPOOIIEMBI.

CocyuiecTBoBaHHE NPUPOABI U yesnoBedecTBa. CoxpaHeHue OMopa3HO0Opa3us Kak OCHOBA
ycroiunBocTH 6nocgepsl. OCHOBA pallOHAIBHOTO YNPABJIEHHs MPUPOJHBIMU PECYypcaMu U UX
ucrosib3oBaHue. JlocTixenus OMOIOruy U OXpaHa MPUPOIBL.

JdemoHcTpanum:

[TopTpetsi: A. JIxx. Tenciu, B. H. Cykaués, B. 1. Bepnanackuii.

Tabmuusl u cxemsl: «lIuiessie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoansie
coobmiectBay, «llemum nuTaHus», «IKojoruyeckas nupamuiay, «buochepa U uenoBex»,
«JKocucTeMa IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTeMa XBOHHOro Jseca», «buolueHos
Boioéma», «ArpoueHo3», «lIpuMepHble aHTPONOrCHHBbIE BO3ICHCTBUS Ha HPHUPOAY»,
«BaxHelne MCTOYHUKM 3arps3HEHUs BO3JlyXa M TPyHTOBBIX Boa», «llouBa — BakHenmas
cocraBisttoniast Ouocgepsl», «DakTopbl Aerpaganuy mouBy, «[lapHUKoOBbIH 3PPekT», «DakTophl
pazvoaKTUBHOTO 3arpsi3HeHus onocdeprl», «O061mas ctpykTypa ouocdepsi», «Pacnpoctpanenue
XKu3HH B Omochepe», «O30HOBHIN 3KpaH Ouochepsr», «KpyroBopor yriepoga B OGuocdepe»,
«KpyroBopot a3ora B mpupoae».

O6opynoBanue: MOJIEJIb-aNIUINKAL U «Tunuunsle OMOLICHO3BD», repbapuit
«Pactutenbuble  cooOmiecTBa», komtekuun — «buoneno3», «Bpemurenn — BaxHeHmmx



CEeNIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TIepOapuM H KOJUIEKLUM PACTEHUH M JKUBOTHBIX,
MIpUHAUIeKALIME K pa3HbIM 9KOJOTMYECKUM IpymnnaM ogHoro suaa, Kpacuas kaura Pocculickoit
Denepannu, n300pakeHUss OXpaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMELI 110 BUOJIOTUM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

Cormacuo ®I'OC COO, ycraHaBIMBAIOTCS TpeOOBaHMS K pe3yjibTaTaM OCBOEHUS
00y4aronMMHKCs IPOTPaMM CPEIHEro oOuiero o6pa3oBaHUs: IMYHOCTHBIM, METAIIPEIMETHBIM U
MpEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NHMYHOCTHBIX pE3YyJbTAaTOB OCBOEHHUS NpeaMmeTra «buosorus» BblEIEHbI
CIENyIOIME  COCTABIIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCHHMCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSITENBHOCTH U CaMOOMNPENEICHHUIO,
HaJuyue MOTHUBAIIMM K OOY4eHHMIO OHOJIOTMH, II€JIEHAIIPABIEHHOE pa3BUTHE BHYTPEHHHUX
yOeXIeHU JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPHUYECKHX TPaJWLUN pa3BUTHUS
OMOJIOrMYECKOro 3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENIbHOCTM  II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, IPUCYIIUMH  CHUCTEME
Oouonornueckoro o0pa3oBaHHs, HAJIMYHE HSKOJOTHYECKOr0 MPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LEJIU U CTPOUThH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUs mpeaMmera «buosiorus» nOCTUraroTCs B €IUHCTBE
y4eOHON M BOCHUTATENILHOW AESITENbHOCTU B COOTBETCTBUM C TPAJULMOHHBIMH POCCUICKUMU
COL[MOKYJIbTYPHBIMH, UCTOPUYECKUMH U JYyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, NPUHSITHIMU B
obIliecTBe IMpaBUIaMM U HOpPMaMH TMOBEIEHHS U CIHOCOOCTBYIOT IpoOlleccaM CaMOIIO3HAHMUS,
CaMOBOCHHUTAHMSI U CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3MLUU JUYHOCTH, MATPHOTU3MA,
YBa)XKEHUS K 3aKOHY U IPAaBONOPSAIKY, YEJIOBEKY TPyAa U CTapIilieMy IMOKOJIEHHIO, B3aUMHOIO
yBaKEHUs, OEpeXHOro  OTHOWIEHHS K  KYJIbTYPHOMY  HacleAMI0 U TPaJAuLHIM
MHOTI'OHallMOHaJIBbHOro Hapoaa Poccuiickoit denepanniu, NpUpOJE U OKPYKAIOLIEH Cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUs yueOHOro npeaMera «bruonorus» q0JIXKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTh O0YYaroIMXCs PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIUEH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHEHTAllUH, IO3UTHUBHBIX BHYTPEHHHUX
yOeXJeHul, COOTBETCTBYIOIIMX TPAaJULMOHHBIM ILIEHHOCTSIM POCCHUIHCKOro  O0IIecTBa,
paciiupeHre KMU3HEHHOI'0 OIbITa U OIbITa JEATENbHOCTH B IPOLECCE peaau3allii OCHOBHBIX
HaIlpaBJIEHUM BOCIIUTATEIbHOMN JAESITEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:KIaHCKOr0 BOCIIMTAHUS

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MLIMHM OOydYaroIIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO 00IIeCTBa;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX NpaB M O00S3aHHOCTEH, YBa)KEHUE 3aKOHA W
MIPaBONOPAIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHuy y4eOHbIX U I03HAaBATENbHBIX 3a71a4, BBIIOJIHEHUN OMOJIOr NYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENSATh COOCTBEHHYIO TMO3UIMIO IO OTHONICHUIO K SBJICHHIM
COBPEMEHHOM )XKM3HU U OOBSACHATH €&;

YMEHHME yUYUTBIBATH B  CBOMX JEHCTBUAX HEOOXOOUMOCTh  KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUS JIFOACH C Pa3HBIMU YOSKIEHUSMH, KYJIbTYPHBIMU IIECHHOCTSIMH U COLMATIbHBIM
MI0JIO’KEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIpPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4EeOHBIX,
[IO3HABATEJIbHBIX M MCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIIOHEHTOB IpU 00CYXKJIEHUH CIIOPHBIX BOIIPOCOB OMOJOTUYECKOT0 COIEpIKAHMS,;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM S TEIIHHOCTH

2) NaTPUOTHYECKOI0 BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTh POCCUIMCKON TPaXkTaHCKOW MACHTHYHOCTH, MATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTM niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOIl SI3bIK U KYJIBTYPY, IPOILIOE U HACTOSII[EE MHOTOHAIIMOHAIbLHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K TMPUPOJHOMY HACIEOUI0O U TaMATHUKAM TPHUPOIBI,
JNOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CHOCOOHOCTh OILIGHUBAaTh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIECHHUE U pPa3BUTHE
OWoNIOrnH, TOHUMAaHUs 3HAYEHHS OMOJIOTUH B TTO3HAHUU 3aKOHOB MTPUPOJIBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOI'0 OOIIIECTBA;

uzeliHas yoex1EHHOCTb, TOTOBHOCTD K CIY)KEHHIO U 3anmTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCUICKOI0 Hapoaa;

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUYECKOTr'0 MTOBEICHNUS;

CIOCOOHOCTh OLIEHHMBATh CHTYAaI[MI0 M MPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIECHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIaJ]a B IOCTPOEHUE YCTOWYMBOro Oy1yIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJIUTENISIM, CO3JJaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHHSATHS [IEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBHH C TPAJAMUIMSIMHU HAPOJIIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAsl ICTETUKY OBbITA, HAYYHOTO U TEXHHYECKOIO
TBOPUYECTBA, CIIOPTa, TPY/1a, OOLIECTBEHHBIX OTHOIICHHUI;

MOHMMAaHUE SMOLIMOHAIILHOT O BO3EHCTBUS KUBOU TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHMIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMIJICHUE MPOSBISATH
KaueCcTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BocnUTaHUsI, (GOPMUPOBAHMS  KYJBTYPbl  3I0POBbS M
IMOLUMOHAIBHOTO (J1aroNoJIy4YHus:

MOHMMaHUE U peann3anus 310poBOro U 0e30macHoro odpasa KU3HH (30pOBOE MUTAHHE,
COOJIIOIeHNEe TUTUEHUYECKUX TMPaBUI U HOPM, cOaJaHCHUPOBAHHBIA PEKUM 3aHATHI U OTABIXA,
perynspHas (¢u3uueckas aKTHUBHOCTh), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHWMAaHWE IIEHHOCTH TMpaBUJ WHIWBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYAIUSIX, YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE TOCIEACTBUNA M HENPUITHS BPEIHBIX NMPHUBBIYEK (YIMOTPEOJICHHS aJKOT OJis,
HapKOTUKOB, KypeHus);

6) Tpy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0I00He;

TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTMUECKON U COI[MaIbHOM HANPaBJIEHHOCTH,
CIOCOOHOCTh ~ MHULMHUPOBATh, IUJIAHUPOBATH W CAMOCTOSTENBHO  BBINOJHATH — TaKYIO
JeSITEIbHOCTD;



HMHTEpEC K pa3Iu4HbIM chepaMm mpodecCHOHATBHON NesATETbHOCTH, YMEHUE COBEpIIAThH
OCO3HAaHHBIN BBIOOP Oy MyIeH mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBIL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSLKEHUU BCEH
KU3HH;

7) 3K0JIOTUYECKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHPO/e KaK UCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJIOTHMYECKON KYJIBTYphI: MPHOOPETEHHE OMbITAa TUIAHUPOBAHUS
MOCTYIIKOB U OIEHKH X BO3MOXHBIX MOCIEICTBHM NI OKPY’KAIOIIEH CPEeIbl;

OCO3HAaHME TI100ATBHOT0 XapaKTepa SKOJOTHYECKUX TPOOJIEM U MMyTeH UX PeIeHUS;

COCOOHOCTh MCMOJIB30BaTh MPUOOPETaEMble TPH U3YUEHUU OMOJIOTUU 3HAHUS U yMEHUS
MpU pEUIeHUU MPOoOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOAONOIL30BaHUEM (COONIOICHIE
MpaBUJl MOBEIEHUS B MPHUPOJE, HAMPABICHHBIX HAa COXpPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Orocdeps);

aKTUBHOE HENpUATHE AEUCTBUM, NMPUHOCALIMX BpEN OKpPYXKaIoIleld NPUPOIHOH Cpene,
yYMEHHE MPOrHO3MPOBATh HEOIATOMPUATHBIE SKOJOTHYECKHUE MOCIEICTBUS MPEIIPUHIMAEMbIX
JIEUCTBUI U NIPEIOTBPALIATh UX;

HaJM4Me pPa3BUTOr0 3KOJIOTMYECKOrO0 MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITA
JESTENbHOCTH  HKOJIOTMYECKOM  HAlpaBIEHHOCTH, YMEHHS pYKOBOJACTBOBAaTbCS HMHU B
MMO3HABATEJIbHOW, KOMMYHHUKATUBHOW M COIIMAJIBHOW TPAKTHUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTHYECKON AEATEIIbHOCTH YKOJIOTHYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS:

cOpPMUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OONICCTBEHHOW MPAKTHKWA, OCHOBAaHHOTO Ha Juajore KyJbTyp,
CIMOCOOCTBYIOLIETO OCO3HAHUIO CBOEI'0 MECTa B MOJHUKYJILTYPHOM MHUDPE;

COBEPLIECHCTBOBAHME SI3bIKOBOM M YUTATENILCKON KYJIBTYPBI KaK CPEACTBA B3aUMOJEH CTBUS
MEXAY JIOJAbMU U TO3HAHUS MHUPA;

MOHUMAaHWE CHENU(PUKA OMOJOTHUH KaK HayKd, OCO3HAHUs €€ ponmu B (OPMUPOBAHUU
palMOHAIILHOT'O HAYYHOT'O MBIIIIEHUS, CO3/IaHUH LIEIOCTHOIO MPE/ICTaBIIEHHsI 00 OKPY>KaroIleM
MHUpE KaK O €IUMHCTBE TMPUPOJBI, 4YeIOBeKa M 00ImecTBa, B TO3HAHUH MPUPOIAHBIX
3aKOHOMEPHOCTEH U pelIeHur Ipo0JIieM COXpPaHEHHS MTPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHUU JJIsI COBPEMEHHOW HUBUIM3ALUU: 00eCIeYeHHUsI
HOBOT'O YPOBHSI pa3BUTUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHSI YEJIOBEUYECTBA, MOMCKA MyTeH BhIXOJa U3 TI00ATBHBIX
HKOJIOTUYECKUX MpobieM U obecriedeHus mepexoa K yCTOHYUBOMY Pa3BUTHUIO, PALIHOHAIEHOMY
UCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OWOJIOTMYECKUX 3HAHUU B LIESX MOBBIMICHHS OOIICH
KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHAILHON
IPaMOTHOCTH 00yYaromuxcsi, popMUpPyeMOl IpU U3y4EHUH OHOJIOTUY;

MOHMMAaHWE CYIIHOCTH METOJOB IO3HAHWUA, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJydyaeMble 3HAHHUS U1 aHalu3a U OOBSICHEHUs SBJICHUN
OKPYXAIOIIEro MUpa W MPOUCXOISIMIMX B HEM HW3MEHEHHI, yMEHHE JellaTh OO0OCHOBAHHBIC
3aKJIFOYCHHUS HAa OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIMXCS [aHHBIX C IEJIbI0 IOTy4YeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOIb30BaTh OWOJOTMYECKUE 3HAHUS I pelIeHUs
po0JieM B pealibHBIX JKU3HEHHBIX CUTYaIUsX;



OCO3HAHHE LIEHHOCTH HAy4YHOH JeATEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH MPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIbHOCTD MHANBUAYAJIIbHO U B I'PYIIIIC;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BAHHUIO M CaMOOOpPa30BaHUIO, K
AKTHUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHUH 1O OMOJOrMM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHS y4deOHOro mpenmera «buomorns» BKIIOYAIOT:
3HauuMble 1 (OPMUPOBAHHUA MHUPOBO33PEHUS  OOyYaAIOLIMXCS  MEXIUCHUIIIMHAPHBIE
(MexnpeaMeTHble) O0LIeHAYYHbIE TOHATHU S, OTPAYKAIOIINE IEJIOCTHOCTh HAYUYHOW KapTHHBI MUpPa
U creru(puKy METOJ0B [T03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIECTBO, SHEPIHUs,
sBJICHHE, TNPOLIECC, CUCTeMa, Hay4dHbId (akT, HPUHLMUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UccieoBaHue, HAOMIOJEHUE, U3MEPEHUE, DKCIEPUMEHT U JPYruX), YHUBEpCAJbHbIE
yueOHbIe AeHCTBUS (II03HABaTeIbHbIE, KOMMYHUKAaTUBHbIE, PEryJIATUBHbIE), 00ecleunBaroIe
¢dopmupoBaHue (YHKIHOHAJIBHOM I'PAaMOTHOCTH M COLMAIbHOM KOMIIETEHIMH OOydaroLuxcs,
CIIOCOOHOCTH o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHUBEpCAJIbHbIC YyueOHbIE IEHCTBUS B I0O3HABaTEIbHOH U
COLIMAJIHOM NMpPaKTHKE.

MeranpeameTHble pe3yiabTaThl OCBOECHHUS IpPOrpaMMbl CpeIHEro odmiero odpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OgiaieHHe YHUBEPCATbHBIMHU Y4eOHBIMH NI03HABATEAbHBIMH AeHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE IeHCTBUS:

CaMoCTOSITENIbHO (POpPMYNIHpOBaTh M aKTyaldM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh NPH OCBOCHWM 3HAHUN MNPUEMBI JIOTMYECKOTO MBILIUICHNUS (aHajIu3a,
CHHTE3a, CpaBHEHMs, KiaccU(uKaluu, 00O0OIIEeHHs), pacKpbIBaTh CMBICI OHOJIOrHYECKUX
MOHATUH (BBIAEIATD UX XapaKTEpHbIE IPU3HAKHU, YCTaHABIMBATh CBSI3U C IPYTUMU MOHATUAMH);

ONpenensaTh LENU JEATENbHOCTH, 3a/aBasl MapaMeTpbl M KPUTEPHUM HMX JIOCTHXKEHUS,
COOTHOCHUTH PE€3yJbTaThl IE€ATEIBHOCTH C IOCTABJIEHHBIMHU LEISIMH;

UCMOJb30BaTh OMOJIOTMYECKUE TMOHATUS AN OOBSICHEHMsI (PAKTOB U SBJICHUM >XUBOU
IIPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyX AeHHUs (MHAYKTUBHBIE, JEIYKTUBHBIEC, 110 aHaJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYMS B PacCMAaTPUBAEMBIX SABJICHUX, (HOpMyIMpOBATH
BBIBO/IbI U 3aKJIFOUEHUS,

IPUMEHATh CXEMHO-MOJIE/IbHbIE CpPEe/ICTBA Ul IPEACTaBJICHUS CYLIECTBEHHBIX CBs3eill U
OTHOULICHUH B M3y4aeMbIX OMOJOMUECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHM pa3HOro poja,
BBISIBJIGHHBIX B Pa3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIIeHHs IPoOIeMbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUalbHbIX
1 HEMaTepHaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLCHUBATh COOTBETCTBHE PE3YJbTATOB LIEJSM,
OLIEHUBATh PUCKU MOCIIEIACTBUM NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX pEalbHOr0, BHUPTYaJbHOTO H
KOMOMHHUPOBaHHOT'O B3aUMOJICH CTBHUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCIE0BATENbCKHE TeHCTBHS:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHON JeATeIbHOCTH, HABBIKAMHU
paspenieHust mpodJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TTOMCKY METOIOB
peLIeHNS TPAaKTUIECKUX 3a/1a4, TIPUMEHEHUIO PA3JIMYHBIX METOIOB TO3HAHHUS;

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, MPEOOPA30BAHNI0 U NMPUMEHECHHUIO B y4eOHBIX CHTYalUsX, B TOM YHCIE IpU
CO3JIaHMH YYEOHBIX M COLMAIBHBIX IPOCKTOB;

(GopMHpOBaTH HAYYHBIA TUI MBIIUICHUS, BIaIeTh HAYYHONH TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATUSIMU U METOJAMH,

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIC 33a/la4Ml B 00pa30BATEIBbHOM ACSITENBHOCTH U
KU3HEHHBIX CHTYaIUsIX;

BBISIBJIATh TMPHUYUHHO-CICJCTBCHHBIC CBS3W W AaKTyallM3UPOBATh 3a/lady, BBIIBUTATh
TUMOTE3y €€ pEelIeHUs, HaXOOUTh apryMEHTHl ISl JIOKa3aTelbCTBA CBOMX YTBEpPXKIEHU,
3a]1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJIyUEHHbIE B XOJI€ pEIIeHUs 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIH TOMUCK IMEepeHoca CPeAcTB U CIOcOO0OB AEHCTBUS B
npo¢eCCHOHATBHYIO CpPENy;

yMETh IEpPEHOCUTh 3HAHMSA B TO3HABATENBHYI0 UM  IPAaKTUYECKyr0  objactu
KHU3HEICSITECITHHOCTH;

YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTeH;

BBIIBUTATh HOBBIC WJEH, IpeNiaraTh OPUTHHAJBHBIC IMOIXOABl M PEIICHHS, CTaBHTh
poOJIeMBI U 3a7auH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undgopmanueii:

OpPHEHTUPOBATHCS B Pa3JMYHbIX MCTOUYHHMKAX MHGpOpMauuu (TeKcTe ydyeOHOro mocobdwus,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOTOTHIECKHX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3MPOBATh HMH(MOPMALMIO DPA3IMYHBIX BUAOB U (GopMm
MIPE/ICTABICHHUS, KPUTHYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEIMPOTUBOPEUNBOCTD;

bopMynmupoBaTh 3ampOChl W MPUMEHSTH pPa3IMYHBIE METOABl MpPU IOMCKE M OTOOpe
Ouonornyeckoil nHMOpPMAaIHU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYeOHBIX 3a]1a4;

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QoOpMy TMpencTaBleHUs OHOJIOrHYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCMOJb30BaTh HAYUYHBIM S3bIK B KauecTBE cpelncTBa Mpu paboTe C OHOIOrHYecKOin
uHbopMaIiel: TPUMEHATh XUMHUYECKUe, (pu3nueckne U MaTeMaTU4ecKHue 3HAKH M CHMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IMPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BJAJCTh HaBBIKAMU pACIO3HABAaHUS W 3alMTHl WHpOpManuu, WHHOPMAIUOHHON
0€e30I1acCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH €l CTBUSIMU

1) oO1meHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HHU, aKTUBHO YYacTBOBAThH B JIUAJIOTE
WIN JIUCKYCCHH IO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3a1aBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJICHHSI OTHOCHTENIbHO BBIMOJIHEHUS TMpeAsiaraeMoi 3a/ladyd, y4YUTBIBaTh HHTEPECHl W
COTJIACOBAaHHOCTbH MO3UIMN APYTHX YYACTHUKOB JUAJIOTA HIIH M CKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLICHUS, IMOHMMAaTh 3HAYEHHUE COLHUAIBHBIX
3HAKOB, MPENOCHIIOK BO3SHUKHOBEHUS KOH(IUKTHBIX CUTYallui, YMETh CMAr4aTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMM CHOCOOAMM OOILIEHHS M B3aUMOJEWUCTBHUSA, NOHUMATh HaMEpEHUS
JpPYTUX JIIOJIEeH, NPOSBISTh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(bopMyTUpPOBAaTh CBOM BO3PAXKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHMS C HMCIOJb30BAHUEM SA3BIKOBBIX
CPEACTB.

2) COBMECTHAs JIesITeJIbHOCTh:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI MpH
peuIeHnn OUOJIOTNYECKO MpoOIeMbl, 0OOCHOBBIBaTh HEOOXOANMOCTh IPUMEHEHHS TPYIOBBIX
(bopM B3auMOIEHCTBYSI IPU PEIICHUU YUeOHOH 3a/1a4H;

BbIOMpAaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C YYETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh L€JIM COBMECTHOM [€ATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JEHCTBUM, pacHpelneisaTh POau C y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA M KaXKAOr0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ybTatT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE€ IIPOEKTHI, OLEHUBATH WJEU C ITO3MIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B pPA3JIMYHBIX CUTYyalMsX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HHUIIMATHBHBIM.

OgiaieHHe YHUBEPCATBHBIMHU PEry/ISTHBHBIMH JeHCTBHSIMU:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS s BBUIBJICHUS IPOOJIEM W MX pEIIeHUs B
KU3HEHHBIX U y4EOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYNKAaxX IO OTHOLIEHUIO K JKUBOU IIPUPOJE, CBOEMY 310POBBI0 U 370POBBIO
OKpPYXaloIlUX;

CaMOCTOSITEJIbHO OCYLIECTBJIATH I1O3HABATEIbHYIO JAESITEIbHOCTb, BBISBIATH HPOOJIEMBI,
CTaBuTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH MU
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABIIATH IIJIaH PELICHUs MPOoOJIeMBbl C y4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIECHUE;

OLIEHUBATh NIPUOOPETEHHBIH OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKON SPYAUIIMH B Pa3HbIX 00J1aCTAX
3HAaHWMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIISAM;



BJIAJICTh HABBIKAMH [T03HABATENbHOM pedIeKcuy Kak OCO3HAHUS COBEpIIAEMbIX J1eHCTBUH
U MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUIS OLIEHKH CUTYalllH, BEIOOPa BEPHOI'O pELICHNUS;

YMEThb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApPT'YMEHTHI IPYTHUX [P aHAJIN3€E PE3yJIbTaTOB AESITEIbHOCTH;

3) npunsiTHe ceds M APYrux:

MPUHUMATh ce0s, TOHUMas CBOM HEJJOCTAaTKH U JTOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApI'yMEHTHI APYIUX IIPH aHAJIHU3€ PE3YJILTATOB JEATEIbHOCTH,

IIpHU3HaBaTh CBOE MPABO U MPaBO JPYrUX Ha OLUIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEI0BEKa.

HNPEAMETHBIE PE3YJIbTATBI

[TpenmeTHbIe pe3yabTaThl ocBoeHUs nporpammbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue 1y yueOHoro npeaMera «buonorus» HayuHble 3HAHUS, YMEHUS U
CrIoCOObl JIEHCTBMM 110 OCBOGHHUIO, HMHTEPHNpETallud M MpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JeATeIbHOCTH MO TMOJYYEHUIO HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HAHUI B pa3lMYHbIX Y4EOHBIX
CUTyallUsiX, a TaKXke B pealbHbIX >XH3HEHHbIX CHTYyallUsiX, CBSA3aHHBIX ¢ Ouosiorueil. B
nporpamMme NnpeiMeTHbIe pe3yIbTaThl HPEICTABICHBI 110 F01aM 00y4eHusl.

[IpeameTrHble pe3yibTaThl OCBOEHHUS yueOHoro mnpenmera «buonorus» e 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHMH O MeCT€ M POJAM OMOJIOTMM B CHCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4YHOTO MHPOBO33PEHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAJIHLHON IPaMOTHOCTH YEJIOBEKa JUIsl PelleH s )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEp’KaHHuEe OMOJIOTMYECKUX TEPMUHOB U MOHSTHUM: KU3Hb, KJIETKa,
opranu3M, Merabonu3M (0oOMeH BelecTB U MpeBpallleHue HHEepruu), TroMeocTas
(camoperyisaiusi), YypOBHEBas  OpraHu3alldsd  JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEIECHUE
(penpomyKuusi), HACIE€ACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHUE;

yYMEHHME H3y1araTb OMOJIOTMYECKHE TeOopuHu (KJIETOYHasi, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajJbHasl J0rMa MOJEKYJsipHOH Ouosnoruu), 3akoHsl (I'. Mennensa, T. Moprana, H. U.
BasuiioBa) u yueHus (0 HeHTpax MHOrooOpa3us U IpOUCXOXKAECHUS KyJIbTYpHBIX pactenuit H. 1.
BasuiioBa), onpenensaTh rpaHULbl MX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE BJaJleTh METOAAMU HAay4yHOrO MO3HAHUS B OMOJOrMM: HAOMIOJEHUE M ONHCAaHUEe
KMBBIX CHUCTEM, IIPOLIECCOB M SBJIEHMH, OpraHu3alus U MpoBeleHHEe OHOJIOrHYecKoro
OKCIIEPUMEHTA, BBIIBHKEHUE TMIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIENYEMBIMU
BEIMYMHAMHU, OOBSICHEHHE IIOJyYEHHBIX DPE3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSTHUI,
TEOPHUI U 3aKOHOB, YMEHUE JI€TaTh BHIBOBI HA OCHOBAHMM I1OJIyUEHHBIX PE3YJIbTATOB;

YMEHME BBIAEIATH CYLIECTBEHHbBIE IPU3HAKU BHPYCOB, KJIETOK IPOKAPUOT U 3YKAPHOT,
OJTHOKJIETOUHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BELIECTB U
MIpEBpAIlleHNs] SHEPrUU B KIIeTKe, (POTOCHHTE3a, MIACTMYECKOTO M SHEpPreTHuecKoro obMmeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OIUIOAOTBOPEHU S, Pa3MHOKEHUS, UHAUBUAYAIBHOTO Pa3BUTHS
opranusmMa (OHTOTeHe3);

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS JJI1 OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBJICHUM, JJ1s IPUHSATHS MPAKTUYECKUX PEIICHUI B MTOBCETHEBHOM JKU3HHU C 11eIblo0 00ecredeHus
0€30MacHOCTH CBOETO 3JI0pOBbSI M 30POBbSl OKPYKAIOIIUX JIFOJCH, COONIOACHHUS HOPM



IPaMOTHOI'O TIOBEAEHUS B OKpYyXKalolled NPUPOAHON cpene, NMOHUMAaHHE HEOOXOAMMOCTH
UCIOJIb30BAaHUS JTOCTH)KEHUH COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTHH Ul pallMOHAaIbHOIO
MIPUPOJIOTIOIH30BAHMS,

YMEHHME pellaTh 3JEMEHTapHble T'€HETHYeCKHMEe 3aJadl Ha MOHO- M JUTHOpHIHOE
CKpEILMBaHUE, CLIEIJIEHHOE HACJIe0BaHHE, COCTABIIATh CXEMbl MOHOIMOPHUAHOTO CKPEIMBAHUS
JUIS TIpeJICKa3aHUs HacJieJOBaHuUs IIPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBIIOJIHATH Ja00OpaTOpHble U MpaKTUYecKue paboThl, COOM0NaTh MpaBuia MpU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBaHUEM;

yYMEHUE KPHUTUYECKH OLEHUBAThb M HMHTEPIPETHPOBATh WH(POPMALUIO OHOIOTHYECKOro
COZIEpXKaHUs, BKJOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUA W3 PA3IMYHBIX MCTOYHUKOB (CpelncTBa
MaccoBOM MH(pOpMaluy, HayYHO-NIOMYJISIPHbIE MaTepuabl), STUUECKUE aCIIEKThl COBPEMEHHBIX
UCCJIEJIOBAHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOT U H;

YMEHHME CO37aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHblE cooOleHus, o00o0uas
OMONIOrMYecKyl0 HMH(GOpPMALMI0 U3 HECKOJIbKUX MCTOYHUKOB, TIPaMOTHO MCIOJb30BATh
MOHSATHIHBIN armapaTt OMOJOTHH.

[IpeameTtHble pe3yibTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» e 11 knacce
JOJKHBI OTPayKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MecCT€ M POJM OMOJIOrMH B CHCTEME HAy4YHOrO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAayYHOW KapTUHBI MHUpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KMU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEpP’KaHUE OMOIOrMUYEeCKUX TEPMUHOB U MOHATUI: BUJ, TOMYJISALMS,
reHO(OH/, DJBONIOIMSA, ABWXKYIIME CHIBI ((aKTOpPbl) DBOJIONWU, MPUCITOCOOJICHHOCTD
OpPraHu3MoOB, BHA000pa3oBaHHE, DSKOJIOTHYECKUE (AKTOPBI, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyIIeHTHI, LIeNU MU TaHUsI, IKOJIOrn4YecKkas nupaMua, 6uoreoneHos, onocdepa;

yYMEHME u3iaraTb OUOJIOTMYECKHE TeopuH (dBosonMoHHas Teopuss Y. JlapBuHa,
CHUHTETUYECKasi TEOPHS IBOJIIOLIMN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxoacraa K. M.
bapa, yepenoBanus riaaBHBIX HampasiieHud u nyted sBomouuu A. H. Cesepuosa, yueHus o
ouocdepe B. 1. BepHanckoro), onpeaensTs rpaHUIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHME BJAJETh METOAaMH HAay4yHOroO IO3HAaHUS B OMOJOrMH: HAOJIIOJIEHUE U ONHCAaHUE
KHUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUM, OpraHu3alus U IpOBEJEHUE OHOJOTHYECKOro
OKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIENYEMBbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX pe3yJIbTaTOB, HCIOJIb30BAaHHBIX HAy4YHbBIX IOHSTHH,
TEOPHUIl U 3aKOHOB, YMEHUE JI€TaTh BHIBOBI HA OCHOBAHMM IIOJIyY€EHHBIX PE3YyJIbTATOB;

YMEHHUE BBLIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHHsI OMOIOrH4YEeCKUX 00BEKTOB: BHJIOB,
HONYJISIUMKA, MPOXYLIEHTOB, KOHCYMEHTOB, pEIYL[EHTOB, OHOreoleHO30B M 3KOCHCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BUJ1000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHu3MOB, JEUCTBUS SKOJOTMYECKUX (DAaKTOpPOB Ha
OpraHu3Mbl, IIEpeHOca BEIEeCTB U MOTOKA SHEPIrUU B IKOCHUCTEMAaX, aHTPOMOTeHHbIX U3MEHEHUN
B DKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpoTa BEIIECTB M OHOr€OXHMMHMUYECKHUX LUKIOB B
ouocdepe;

YMEHHE NMPUMEHATh MOJIyYeHHbIE 3HAHUS A1 OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, 7S] MPUHATUS IPAKTUUECKUX PELICHUH B MOBCEIHEBHOM KU3HU C IENIbI0 00€CeUeHUS
0€30MacHOCTH CBOETO 3/J0POBbS M 37I0POBbSI OKPYXKAIOLIMX JIFOACH, COOJIIOJCHUS HOPM
IPaMOTHOTO TIOBEJEHUS B OKpYXKalollled NpUpPOJHOM cpene, MOHMMaHHE HEOOXOIUMOCTU



UCIIOJIb30BaHM JOCTH>KEHUN COBPEMEHHOMU Ouosioruu 11 paLMOHAIBHOIO
MIPUPOJIOTIOIH30BAHMS,;

YMEHHME pellaTh 3JEMEHTapHble OMOJIOrMYecKHe 3a7ayud, COCTaBJSITH CXEMbl MEepeHoca
BEII[ECTB U PHEPTUHU B SIKOCUCTEMaX (IIeTH MU TaHU);

YMEHHE BBIIOJIHATL Ja00OpaTOpHble U MpaKTUYecKue paboThl, cOoOM0NaTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHWBATh U HHTEPHPETHPOBATH MHGPOPMALUIO OUOIOTHYECKOIr0
COZIEpXKaHUs, BKJOYAIOUIYI0 IICEBJOHAYYHBIE 3HAHUA W3 PA3IUYHBIX MCTOUYHUKOB (CpelacTBa
MaccoBOM HMH(pOpMaluy, HAY4YHO-TIOMYJSIPHBIE MaTepHUalbl), paccMaTpUBaTh TI100aIbHbIE
9KOJIOTMY €CKUE TTPOOIIEMbI COBPEMEHHOCTH, ()OPMHUPOBATH 11O OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE cO37aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTMUYECKYI0 HH(OpPMALMI0 U3 HECKOJIbKUX HCTOYHUKOB, TI'PaMOTHO HCIOJb30BaTh
MOHATHIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM udpoBbie
Ne i/ pasi KonrTpoasbnbie | IlpakTuyeckue (mupp )
NMpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
but6moreka [JOK
L broxoria kai rayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U UX OpPraHu3aIus 1 bubmiorexa LIOK
P B https://m.edsoo.ru/7f41c292
bu6moreka [IOK
Xu i 1 1
3 MHUYECKHI COCTaB M CTPOCHUE KIICTKU 8 https://m.edsoo.ru/7f41c292
bub6morexa IIOK
4 XK .
VISHEACHTCIRHOCTL IICTIH 0 05 https://m.edsoo0.ru/7f41c292
5 Pa3mMHOKEHHE U MHIUBHUYaIbHOE PA3BUTHE 5 1 05 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢c292
5 HacneacrtBeHHOCTh M UI3MEHYMBOCTD 8 1 15 bubmmoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41¢c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 but6moreka [JOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 Pe3epBHOE Bpems 1 Bubmuorexa LIOK
p P https://m.edsoo.ru/7f41c292
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
https://m.edsoo.ru/7f41c292

11 KJIACC

KosmnuecrBo yacos JIEKTPOHHBIE
No 11/ HaumeHoBaHue pa3nesnoB U Tem Konrponsusie | Mpaxruseckie (uugposbie)
NMPorpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypesI
bubmotexa [JOK
1 BOMONHOHAES GHOTOrH ) 1 1 https://m.edsg).ru/7f41cc74
5 Bo3HWKHOBEHUME U pa3BUTHE )KU3HU HA 9 1 05 bubmotexa [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpy’KaroIas cpeaa 5 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 1 bubmorera IIOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpems 2 BuGmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 55

I[TPOIT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KoaunuecTBo yacoB Jara DJIeKTPOHHbBbIE HU(POBbIE
Tema ypoka KoHTposbHbIe IIpakTHyeckue o0pa3oBaTe/bHbIEC
n/n Bcero H3Yy4YCHUA
padoThI padoThI pecypcsbl
bu6mmoreka [JOK
1 buosnorus B cucreme HayK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeToabl MO3HAHUS JKUBOU
npuponbl. [IpakTraeckas pabora
2 NIQ) lp«I)jICHOJII;OBaHI/Ie pajmtmmx 1 0.5 Bubmiotexa LIOK
https://m.edso0.ru/863e6122
METO[OB IIPH U3y4CHUU
OMOJIOTTISCKIX 00HEKTOBY
3 buonorndeckue cucTeMsl, 1 bu6mmoreka [JOK
MPOIECCHI U X U3YUCHUE https://m.edsoo.ru/863e6564
4 XuMHUYeCcKHil coOCTaB KJIeTKH. Boaa 1 bu6moreka [JOK
¥ MUHEPAJIbHBIE CON https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpocHHE OEITKOB 1 bubmmorexa LOK
https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHUE
Karanu3atopsl. JlabopaTopHas
5 pabora Ne 1 «M3yueHue 1 05 bubmoteka [JOK
KATAJIMTAYECKOM aKTUBHOCTHU ' https://m.edso0.ru/863e6h72
(dbepMeHTOB (Ha IPUMEPE AMHJIA3BI
WJTU KaTajas3bl)»
bu6mmoreka [JOK
! YraesozeL. Jlamm e . https://m.eds00.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

bubmoteka [JOK

8 Hyierttionbie KHCIOTEL AT® https://m.edso0.ru/863e6d5¢
HcTopusi 1 METOMIbI U3yYCHHUS
9 kieTku. Knerounas reopusi. bubmmorexa [IOK
Kierka kak 1ieoctHast skuBas https://m.edso0.ru/863e6e88
cHCTEeMa.
CrtpoeHnune 3yKapuoThd eCKOi
kietku. JlabopaTopHas padora Ne
2 «M3y4yeHue cTpoeHus KIETOK bubmotexa [JOK
10 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIKCAHHEY
11 Kontponphas pabora Nel
bu6mmoreka [JOK
12 O6MeH BEMIECTR MK META60MH3M https://m.edso0.ru/863e766¢
bu6moreka [JOK
13 orociTes. Xemociires https://m.edso0.ru/863e7c98
14 DHepreTuyeckuii oOMeH Bubmiorexa LIOK
https://m.edsoo.ru/863e7aae
JKv3HEHHBIN UK KIETKH.
Jlenenue kiaeTku. MUTO3.
15 JlabGopaTopHas padora Ne 3 05 bubmoteka [JOK
«HabmroaeHre MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIKa JyKa Ha
TOTOBBIX MHUKpOIIperapaTax»
16 buocunTes Oenka. Peakius bu6mmoreka [JOK

MaTpU4IHOI'O CHHTE3a

https://m.edso0.ru/863e796e



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

bubmoteka [JOK

o Tpancaaums — Ouocintes benka https://m.eds00.ru/863e796e
18 Hexnetounsle popMBbl KUZHU — bubmmorexa LIOK
BUPYCBI https://m.edsoo.ru/863e7540
bu6moreka [JOK
19 ®opMBbI pa3MHOXKEHUS! OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmioreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
kJeTok. OmIog0TBOpPEHHUE.
21 JlabGopaTopHas padora Ne 4 05 bubmoteka [JOK
«M3yuyeHne CTPOEHUS TOJOBBIX https://m.edso00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKPOITperapaTax
bu6moreka [JOK
22 Kontpoehas padora Ne2 https://m.edsoo.ru/863e8436
['enernka — Hayka o
23 HacneJICTBeHHoZTI/I u bubmioreia LIOK
https://m.edso0.ru/863e862
M3MEHYHBOCTH
3aKOHOMEpPHOCTH HaCJIEeOBaHUS
24 an/I3HaK0§. MOHOFI/I6pI/II,[HHOG Bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpellMBaHue
https://m.edsoo.ru/863e89a4
HaCJIeI0OBaHUS MTPU3HAKOB
26 CuenieHHOE Hacle10BaHHE 05 bubmotexa [JOK

npu3HakoB. JlabopaTopHast pabota

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Ne 5 «M3yueHue pe3ysibTaToB
MOHOTHOPUTHOTO U JTUTHOPHUTHOTO
CKpEIIMBaHUs y Ip0o30(UIiIBI Ha
TFOTOBBIX MUKPOIIpENapaTax»

I'eneruka moisa. Hacienosauue

bu6mmoreka [JOK

21 NPU3HAKOB, CICTIICHHBIX C TOJIOM https://m.edso0.ru/863e8c60
N3MeHYnBOCTb.
HenacnenctBeHHast U3MEHUNBOCTbD.
JlabopartopHas pabora Ne 6.
28 I/I3yq£HI/IepMozuf(bHKauHOHHOﬁ 0.5 Bubmmorexa LIOK
https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, IIOCTPOCHUE
BapHAIIOHHOTO Psijia U
BapUaIIMOHHON KPUBOW»
Hacnencreennast ”3BMEHYMBOCTb.
JlabopaTtopnas pabora Ne 7. bubmotexa [JOK
29 . 0.5
«AHaJIM3 MyTalMi y 1p0o30QHUIIbI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpEnapaTax»
30 KontponsHas pabora Ne3: bubmmorexa [IOK
"T'eneTrKa yemoBeka." https://m.edsoo.ru/863e8d78
31 Cenexuust Kak HayKa U POLIECC bubmmorexa TIOK
https://m.edsoo0.ru/863e9214
32 MeToIbl ¥ JOCTHKEHUS CENCKIINU bubmioreka [IOK
pacTeHHIA U JKUBOTHBIX https://m.edso0.ru/863e9214
33 buorexHonmorus kak orpacib bubmoteka [JOK
[IPOM3BOICTBA https://m.eds00.ru/863e9336
PesepBubiii ypok. O6001meHue mno
34 teme «HacnencTBeHHOCT U

HU3MCHYUBOCTb OPraHU3MOB»



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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

KoaunuecTBo yacoB

DJIeKTPOHHbIE HU(POBbIE

Ne Hara
Tema ypoka Konrpoabnsbie | IlpakTuueckue o0pa3oBaTesbHbIE
n/n Bcero H3Yy4YCHUA
padoThbl padoThl pecypchl
1 DBOJIOLHNS U METOJbI €€ U3YUEHUS 1 Bubmioreia LIOK
https://m.edsoo.ru/863ea20e
5 Ucropus pa3BuTus npencraBiIcHUN 1 bubmuorexa [JOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
3 MuKpO3BOITIOLIHS 1 bubmiorexa LIOK
https://m.edsoo.ru/863e9cle
[Tonmynauus Kax 31eMeHTapHas
s | MaGoparopuan pasora Ns | 1 05 Bumorer LLOK
) https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB 11O
MOP(HOIIOTUYECKOMY KPUTEPHIO»
5 JIBrxymiye cuibl (3J1IeMeHTapHbIE 1 bubmmorexa [IOK
(bakTophI) FIBOJTONUN https://m.edsoo.ru/863e9da4
6 EcrecTBeHHBII 0TOOD U €ro GopMbI 1 bubmmorexa LOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLINN:
IPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubmuoreka LIOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCIIOCOOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEIIbHOTO XapaKkTepa»
3 Hamnpasnenus u mytu 1 bubmmorexa LIOK
MakpodBoronnd. HeobpatnMocTs 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
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

SBOJIFOIIHH.

9 Kontponbshas pabora Nel
10 Ucropus xu3nu Ha 3emie 1
METOABI €€ U3yYEHUs
11 I'unore3sl IPOUCXOXKICHUS JKU3HU bubmmoteka LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3Butue x13HM Ha 3emiie 1o 3pam bubmmorexa [IOK
U TIeproJIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOIOLUU
PACTUTEIBHOIO U )KUBOTHOI'O
mupa. [Ipaktnueckas padora Ne 1 bubmuorexa LIOK
13 0.5
«M3yuyeHne HCKOMTaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTEHUI U KUBOTHBIX B
KOJLIIEKITUS X))
CoBpeMeHHas cucrema bubmotexa [JOK
14
OpraHu4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
DBOIIOIUS YEITOBEKA bu6moreka [JOK
15
(aHTpOTIOrEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyume cuisl (paxTopsl) bubmmorexa LIOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIUU 3BOJIOIUU
17 yenoBeka. UeoBeyeckne pacel U
MPUPOHBIC AaNTAlUN YEeJIOBEKa.
bu6mnoreka [JOK
18 Kontporbias pabora Ne2 https://m.edsoo.ru/863eaea2
19 DKOJOorus Kak HayKa
20 Cpenpl 0OOUTaHHS ¥ SKOJIOTHUCCKHE bubmoteka IJOK

bakxTopsI

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
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AbuoTtnueckue GaKkTOpPhI.
JlaGopaTopHas pabora Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

bu6moreka [JOK

21 PACTCHII H3 PASHBIX MECT 05 https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHast pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

22 buotnueckue pakTopbl Bubmmorexa LIOK

https://m.edso0.ru/863eb348

DKOJOruuecKre XapaKTepHUCTUKU
nonyisauuu. [Ipaktuyeckas pabota

23 Ne 2 «IToxcuér mIoTHOCTH 0.5
MOMYJIALNNA Pa3HBIX BUIOB
pacTeHu»

24 Coo0mrecTBa OpraHu3MoB — bubmotexa [JOK
OuoreHo3 https://m.edsoo.ru/863eb46a

o5 DKOJIOTUYECKUE CUCTEMBI bubmotexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE ITOKa3aTEIN

26 9KOCHUCTEMBI. DKOJIOTHIECKHE bu6moreka [JOK
nupaMuibl. CBOWCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

27 [TpupoaHbIe 3KOCHCTEMBI

28 AHTpPOMOTr eHHBIE SKOCHCTEMBI

29 buocdepa — riobanbHas bubmuorexa LIOK
9KOCHCTEMa 3eMIIH https://m.edsoo.ru/863ebb5e

30 3aKOHOMEpPHOCTHU CYILIECTBOBAHUS bubmotexa [JOK

o6unocdeprl. UenoBeuecTBo B

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



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

ouocdepe 3emun.

31 CocyuiecTBoBaHUE IPUPOABI U 1 bubmotexa [JOK
YeJI0BEYeCTBA https://m.edsoo.ru/863ebale
32 KonTtponsHas padora Ne3 1
Pe3epBHbIii ypok. O6001meHNe
33 TeMbl «Co0011IeCcTBa U 1
IKOJIOTUIECKUE CHCTEMBD)
PesepBHbIii ypok. O0o001IeHHE 110
34 TeMe «BO3HUKHOBEHUE U Pa3BUTHE 1
KHU3HU Ha 3emiie»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

* buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyorior A.M. u apyrue /Tlox pen.
[Taceunnka B.B., Aknimoneproe obmectBo «M3narensctBo «IIpocBemenue»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckwuit A.A., Py6nioB A.M. u npyrue /Ilon pen.

[Taceunuka B.B., Akunonepnoe o6mmectBo «M3narensctBo «IIpocBemienuey

METOAUYECKUE MATEPUAJIBI U151 YUUTEJIA

1. buonorus (6a3oBblil yposens). Peanuzauus ®I'OC ocHoBHOro 00111ero 00pa3oBaHus :
MeTonuueckoe nmocodue st yuurens / E. A. Hukumosa, I'. FO. CemenoBa; nox pen. E. A.
Hukumosoit. M.: ®I'BHY «MuctutyT crpaTeruu passutus oopazoBanus PAO», 2022. 170 c.:
WL

2. [IpenonaBaHme ecTECTBEHHO-HAYYHBIX IPEMETOB B YCIOBUSX OOHOBIICHHS COICPKAHUS U
METOJIOB IMIKOJILHOTO 00pa3oBanus (edso0.ru) 2) IpenogaBaHie eCTECTBEHHO-HAYYHBIX
[PEJIMETOB B YCIIOBUSAX OOHOBJIEHHUS COMEPIKaHUSA M METOIOB IIKOJIBHOr0 oopa3oBanus (2).pdf
3. Meroandeckrne peKOMEHIAINH 110 OPTaHU3AINH U TIPOBEACHUIO OMOIOTHIECKOTO
IKCIIEpPUMEHTA Ha ypokax Ouosoruu (€ds00.ru) 2) 4. Metoauyeckue peKOMEHIAINH 110

OpraHU3alliH U MPOBEACHUI0 OMOJIOrMYECKOr0 dKCIIepUMeHTa Ha ypokax ouomnoruu (1).pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1.buosorusi. DJIeKTPOHHBIN y4eOHUK
http://biologylib.ru/catalog/
2.BupryanbHasi o0pa3oBaresbHasi JJaboparopust
http://www.virtulab.net
3.http://center.fio.ru/method
4. http://www.altai.fio.ru/projects/group4/potok13/site/index.html



https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http://center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http://www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu




