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Pabouas nmporpamma mo 6uosoruu s 10 xnaccoB (6a30BbIi ypoOBEHb) pacCMOTpPEHA Ha 3acellaHUM Kadeapbl eCTECTBEHHO-MAaTEeMaTHYECKUX
Hayk npotokoia Nel ot 28.08. 2023, yrBepxnena npukazom nupekropa MAOY «lopoackas rumHazus Nel» Nel78 ot 29.08.2023r.

Pabouas nporpaMma COCTaBJICHA Ha OCHOBC Tpe6OBaHI/II71 K pe3yjibTaTaM OCBOCHUA OCHOBHOH 06p3,30BaT€J'H>H0ﬁ nporpaMmsbl CpCaHECTO 06]].[61"0 O6paSOBaHI/I$I
MAOQY «I'oponckas rumuazust Ne 1», ¢ yaerom paboueit mporpammel Boctiutanusi MAOY «["oponckas rumuasus Ne 1.

ITpu pa3paboTke mporpammbl IO OMOJIOTUH TEOPETHUECKYIO OCHOBY [UIS OINpPENEICHUs MOAXOMOB K (POPMUPOBAHUIO COAEP)KAaHUS Y4eOHOIrO
npenmera «buonorus» cocraBunu: koHmentyanbHble nonoxeHuss OI'OC COO o B3aMMOOOYCIOBICHHOCTH IENieH, COAEpKAaHHS, Pe3yIbTaTOB
o0y4yeHHs ¥ TpeOOBAHMN K YPOBHIO MOATOTOBKM BBIIYCKHHUKOB, IMOJIOKEHHsS 00 OOIIMX WENAX W NPUHIMIAX, XAaPAKTEPH3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero obumiero oOpasoBanusi B Poccuiickoit @enepannu, a Takxke MOJIOKEHUS O cnenuduxe OUOIOTHH, €€ 3HAYEHUH B
MIO3HAHUU JKUBOW MPUPOABI U 00ECIIEUCHUH CYIIECTBOBAHUS UeoBeuecKoro obmiectsa. CoriacHO Ha3BaHHBIM MOJOXKEHUSM, ONPEAETICHbl OCHOBHBIC
(byHKIMU TPOTrpaMMBI 10 OHOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no O6uosoruu Jaét mpeAcTaBiIeHUe O LessX, 00 olmiel crparerun o0y4yeHHsl, BOCIIUTAHUS M Pa3BUTHs 00yUalOIIUXCs CPEACTBAMU
yuebHoro mnpenmera «buonorus», ompenenser o0s3aTeNbHOE NMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpy, paclpeesieHHe MO pasfeinamM U TeMmam,
PEKOMEHAYEMYIO IMOCeI0BATEeIbHOCTh M3YUYEHHUs Y4yeOHOro marepuana ¢ Y4YETOM MEXKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JOTHKH
00pa3oBaTeNbHOI0 MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYarOIUXCs.

B mporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCS TPEOOBaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEJAMETHBIM M MPEIMETHBIM pe3yJibTaTaM
o0yuyeHus B (pOpMHUPOBAHUH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENBLHON JIEATENbHOCTH/Y4eOHBIX JeHCTBUI 00yUYaIOIMXCs [0 OCBOCHHUIO COJCPKAHUS
OMOJIOTNYECKOT0 00pa30BaHMUS.

B mporpamme peanu3oBaH NMPUHLUI MPEEMCTBEHHOCTH B U3yYeHHM OMOJIOrMHM, Ojaronaps yemMy B HEil mpocMaTpuBaeTCs HANpPaBICHHOCTH HA
pa3BUTHE 3HAHWUU, CBSA3aHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS, LIEHHOCTHBIX OPHEHTAIMKA JIMYHOCTH, HKOJIOTHYECKOTO
MBILUICHUS], IPEJICTABICHUH O 370pOBOM 00pa3e KU3HU U OEpPeKHBIM OTHOILIEHHEM K OKpYXKaroleil mpupoaHoii cpene. [loaromy Hapsay ¢ U3yuyeHHEM
00111€0MOIOTUYECKUX TEOPH, a TAK)KE 3HAHUI O CTPOCHUU KMBBIX CHUCTEM PAa3HOTO PaHTra M CYLUIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX MPOIECCOB B
porpaMMe 1o OHOJIOTUH YJeJIEHO BHUMAHUE MCIIOJIb30BAaHHIO TOJTYYESHHBIX 3HAaHUHM B OBCEIHEBHOM JKU3HU Ul pEIeHUs NPUKIIaIHBIX 3a7a4, B TOM
yucae: NPOPHUIAKTUKY HACIEACTBEHHBIX 3a00JIeBaHUI delIOBEKa, MEAMKO-TEHETHYECKOrO KOHCYJIbTHPOBAaHUS, OOOCHOBAHHUS HSKOJIOTHYECKU
1enecoo0pa3Horo TMOBEACHUS B OKPYXKAIOMIEH NPHUPOIHON Cpele, aHaiu3a BIUSHUS XO3SHCTBEHHOW [EATEIHHOCTH YEIIOBEKa HA COCTOSHHE
INPUPOIHBIX M MCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHHUMAHUS K NPUKIAJHOW HANpaBIEHHOCTH y4yeOHOro mpeamera «bHOJIOTHsS» MPOAMKTOBAHO
HEOOXOUMOCTBIO O0ECTIeYeHUsI YCIOBUH JUIs pPELIeHHs OJHOW M3 aKTyalbHBIX 3aJad IIKOJIBHOTO OHOJOIMYECKOro OOpa3oBaHMs, KOTOpas
npezanonaraet GopMUPOBaHKUE Y 00yUaIOMIKUXCSI CIOCOOHOCTH aJalTUPOBATHCS K M3MEHEHUSIM TMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHus 3aHUMaeT BaxHoe MecTto. OHa obOecrneuynBaeT (HOpPMUpPOBAHHE y OOYyYarOIIUXCS
NPEJCTaBICHUNA O HAayYyHOW KapTMHE MHpA, paciiupseT W o0O0OIIaeT 3HAHMUA O JKUBOM IMpHpoje, €€ OTIMYUTENbHBIX NPHU3HAKaX — YPOBHEBOU
OpraHu3alli M SBOJIOLHUH, CO34aET YCIOBHUS JUIA: MO3HAHUS 3aKOHOB >KMBOHM MpUPOJbI, (hopMupoBaHHs (YHKIIMOHAIBLHONH IPaMOTHOCTH, HAaBBIKOB
3I0POBOTO 1 OE30M1aCHOr0 00pasa )KU3HU, IKOJIOTMYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.



Bonbioe 3HaueHne OHMONOTHS HMEET TakKe Ui PELICHHS BOCHUTATENbHBIX W PAa3BUBAIOIIMX 3334 CpPeAHEro oomiero oOpa3oBaHMA,
coupanu3anun odyvarommuxcs. M3yuenne Ouonorun oOecrieuyuBaeT yYCIOBHs JUIsl (OPMHUPOBAHUS HMHTEUIEKTYaJbHBIX, KOMMYHHKAIIMOHHBIX W
MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpBI, CIIOCOOCTBYET MHTETPALIMN OMOJIOIMYECKUX 3HAHUN C MPEICTABICHUSAMHU U3 JIPYTUX YU4EOHBIX
IPEIMETOB, B YaCTHOCTH, (PU3MKH, XUMUU U reorpacduu. HazBaHHbIE MOTOKEHHS O NpeAHAa3HaYeHUH ydeOHoro mpenmera «buonorus» cocraBuiu
OCHOBY JIJIsl OIIPEIeNICHHS ITOIXOA0B K 0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAaHUS, IPEICTABICHHOIO B IPOrpaMMe 10 OHOJIOTHH.

Ot0op conepxanus ydeOHOro mnpenmera «buomorus» Ha 0a30BOM ypOBHE OCYLIECTBIEH C MO3MLMUH KyJIBTYpOCOOOpPA3HOro MOAXO01a, B
COOTBETCTBUHM C KOTOPHIM OOydaroluecs IOKHBI OCBOMTH 3HAHUS M YMEHHMA, 3HAUMMBbIE Ui (POPMHUPOBAHUS OOIIEH KyJIbTYPBHI, ONpEIEISIONne
aJIeKBaTHOE IIOBE/ICHUE YEJIOBEKa B OKPYXKarollled HMPUPOIHON cpeie, BOCTpEOOBAaHHBIC B MOBCEJHEBHOH JKM3HM M INPAKTHUECKOW NEATEITBHOCTH.
Ocoboe MecTo B 3TOH cuUCTeME 3HAHUN 3aHUMAIOT JJIEMEHTHl COJCpXKaHUs, KOTOpbIE CIyXaT OCHOBOW uis (pOpMHUPOBAaHUS NpEACTaBICHUH O
COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHMHE MHUpPAa M IIEHHOCTHBIX OPHEHTAIMSIX JMYHOCTH, CIIOCOOCTBYIONIMX T'yMaHHM3alHUUd OHOJIOIMYECKOTrO
oOpa3oBaHMUsI.

CTpyKTypHpOBaHUE CO/EPKaHUs yueOHOTO MaTepuaa B IporpaMMe 1o OMOJIOrMH OCYLIECTBICHO ¢ YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUMN
00 OTJIMYUTENIHBIX OCOOCHHOCTSX KMBOM MPHPOJBI, O €€ YPOBHEBOW OpraHM3allMyd M 3BOJIONHMU. B COOTBETCTBUHU C 3TUM B CTPYKTYype Y4eOHOIO
npeamera «buonorus» BbIIENEHBI CIEAYIOUINE COAep)KaTenbHble JUHUM: «buosnorus kak Hayka. MeToisl Hay4HOro mo3HaHUs», «KieTka kak
Ouonornueckas cucrema», «OpraHumsM Kak Ouonormueckas cucremay, «CucremMa M MHOTOOOpazue OpPraHu4ecKoOro MHpa», «IBOJIONHS KUBOU
IPUPOIBD, «DKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenb nzydenus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE 00YyUAIONIMMHUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIHOHAIEHON
OpraHU3alMH )KUBBIX CHCTEM Pa3HOI'0 paHTa M NpUoOpeTeHHue YMEHUH HCIOIb30BaTh 3TU 3HAHMSA JJIS TPAMOTHBIX NEHCTBUN B OTHOILIEHUH OOBEKTOB
YKUBOU TIPUPOABI U PELICHUS PA3IMYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTIKeHHe 1eNn U3y4eHus yueOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CIIeUNBACTCS PELICHUEM CIIAYIOMINX 3a/1a4:

OCBOCHHME OOYYaIOUIMMHUCS CHUCTEMBbl 3HAaHUH O OWOJIOTMYECKUX TEOpUAX, YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, IMpaBHiaXx,
CIIy’KaIllUX OCHOBOH sl (OPMHUPOBAHMS IPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOAaX HAy4YHOTO MO3HAHUS, CTPOCHHH,
MHOr0o00pa3suu M OCOOEHHOCTSIX JKHMBBIX CHUCTEM pAa3HOTO YpPOBHS OPTraHU3aIlMM, BBIAAIONIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OunoJioruu;

¢dbopmupoBaHue y 00y4aromuxcs MO3HABATEIbHBIX, HHTEIUIEKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH B IpOLIECCEe aHAIW3a JAaHHBIX O MyTIX
pa3BUTHS B OMOJIOTUN HAYYHBIX B3IJIAI0B, HJIEH U MOIX0/10B K H3YUCHHIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allu;

CTaHOBJICHHE Yy OOydYarolmuxcs OOIIel KyJnbTyphl, (DyHKIIMOHAIBHOM TPaAaMOTHOCTH, pPA3BUTHE yMEHHUH OOBSICHATh M OLEHUBATH SIBICHUS
OKPY’KaIOIIEero MUpa >KUBOM MPUPO/Ibl HA OCHOBAHUM 3HAHUH U OIBITA, MTOJIYYEHHBIX [TPU N3YUYEHUH OMOJIOTHH;

¢dopmupoBaHre y OOYyYaIOUIMXCS YMEHUH HWUIIOCTPUPOBATH 3HAYCHHWE OHMOJIOTMYECKMX 3HAHMHM B NPAKTHUECKOM NEATENbHOCTH YeIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTM IO3HAHUS 4YEJIOBEKOM >XHBOW MPHUPOJbI, HEOOXOAWMOCTH OEpEeKHOTO OTHOLICHHS K HEM,



COOJIFOICHUS STHYECKUX HOPM IIPH MIPOBEACHUU OMOJIOTHUECKUX MCCIIC0OBAHUIA;

OCO3HAHME IICHHOCTH OHMOJOTMYECKHX 3HAHWM Ui TOBBIMIEHUS YPOBHS JKOJOTHMUYECKOW KyJNbTYphl, A (OPMHUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

IpPUMEHEHHE NMPUOOPETEHHBIX 3HAHUNA M YMEHUI B TMOBCEJAHEBHOW >KU3HU JJIsl OLIGHKU TOCIEIACTBUNA CBOEH NESTEIBHOCTH IO OTHOUICHUIO K
OKpYKarollel cpesie, COOCTBEHHOMY 370POBbIO, 000CHOBaHHE U COOIOICHIE Mep MPOPMIAKTHKY 3a00ICBaHUIA.

B cucreme cpeanero obmero oOpasoBanusi «buonorus», uzyyaemas Ha 0a30BOM YPOBHE, SIBISIETCS 00s3aTEIbHBIM yUEOHBIM IPEAMETOM,
BXOJISIIIUM B COCTaB IpeaMeTHOH 001acTu « EcTecTBeHHO-HAayuUHbIE TIPEAMETHD».

Jnst u3yyeHus 61ooruu Ha 6a30BOM ypOBHE cpellHero oouero oopasosanus orBoautcs 34 yaca B 10 kiacce — 34 ygaca (1 yac B Hezieno).



Conep:xanue y4eOHOro npeamera
10 xiacc

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTMM C OOIIECTBEHHBIMH, TEXHHYECKMMHU M JPYTUMH €CTECTBEHHBIMH Haykamu, (puiocoduei, 3THKOM,
ACTETUKOM U mpaBoM. Posb Ouosoruu B GopMHUPOBaHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Metozbl IO3HAHUS KUBOW MPHUPOJBI (HAOIIOACHUE, YKCIIEPUMEHT, ONKCAaHUE, U3MEPEeHUE, KiIaccu(uKanus, MOJCIMPOBaHUE, CTATHCTUUECKas
00paboTKa TaHHBIX).

JdeMoHcTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuiel U cxeMbl: « MeTO/IbI TO3HAHUS YKHUBOU TPUPOJIBI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas paboraNe 1. «/crmonp30BaHue Pa3IMUYHBIX METOIOB IIPH U3YYECHUU OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

JKusbie cucteMsl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHus: ononoruu. OTiin4yne )KUBBIX CUCTEM OT HEOPTraHUYECKON PUPO/IBI.

CpoiicTBa OmocucTeM M HMX pa3HOOOpa3ue. YPOBHM OpraHU3alMi OWOCHCTEM: MOJEKYJISPHBINA, KICTOYHBIM, TKAHEBBIH, OpraHW3MEHHBIH,
MOMYJISIIHOHHO-BHIOBOM, YKOCUCTEMHBIH (OMOTe01eHOTHYECKUI), OMOC(EPHBIi.

JdeMoHcTpanum:

Tabnuub! v cxembl: «OCHOBHBIE IPU3HAKH KU3HU», « Y POBHH OPraHU3ALUU KUBOU IPUPOIBD).

O6opynoBanue: Moaens Monekybl JJHK.

Tema 3. XumMu4ecKkHuii cocTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUH COCTAB KIETKH. XUMHUUECKHUE 3JIEMEHTBI: MaKPOAJIEMEHTBI, MUKPOJIEMEHTBL. Bola 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMHM BOABI U MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepkanue ocMoTHUecKoro GaiaHca.

benxu. CoctaB u crpoeHue 6eiaKkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnMble M 3aMEHUMbIE aMUHOKHUCIOTBI. AMUHOKHCIOTHBIN
COCTaB. YPOBHU CTPYKTYpbI OCJIKOBOM MOJIEKYJIbl (IEpBUYHAs, BTOPHYHAs, TPETUYHAS U YETBEPTUUHASL CTPYKTYypa). XUMUUYECKHE CBOMCTBA OEJIKOB.
buonornueckue pyHKINN OEIKOB.

®depmeHThl — Onosoruyeckue KatanusaTopsl. CTpoeHne gpepmMeHTa: akTUBHBIA LIEHTp, cyOcTpaTHas crieruduuHocts. KopepmenTsl. BuraMuHsl.
Otnuunst GepMEHTOB OT HEOPraHMYECKUX KaTallu3aTOPOB.

VYraeBoasl: MOHOcaxapubl (TJII0K03a, pudo3a M 1e30Kcuprub03a), Aucaxapuisl (caxaposa, JIaKT03a) U MoJaucaxapuibl (Kpaxmal, TIIHKOTeH,
LeJUTI0103a). bruonornueckue GpyHKIUHN yTIeBOOB.

Jlunuasr: Tpuraunepunsl, pochonunuasl, crepounsl. I'uapodunsHo-ruapodoOHsie cBoiicTBa. buonornueckue ¢pynkuun unuaoB. CpaBHEHHE
YIJIEBOIOB, OCJIKOB U JIUIHJIOB KaK HICTOYHUKOB SHEPIHH.



Hyxneunossie kucnotsl: JIHK u PHK. Hykneoruasl — monomepsl HykiienHOBBIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crtpoenune u ¢pyHkumu
PHK. Bunst PHK. AT®: ctpoenue u GpyHKIUU.

[{uTonorus — Hayka o kieTke. Knetounas Teopus — mpuMep B3aMMOACHCTBHS Ui U (akTOB B HAYYHOM IO3HAHUU. MEeTO bl U3yUeHUs! KIICTKH.

Knerka kak menoctHast kuBas cucrema. OOmiye mMpu3HaKu KIETOK: 3aMKHyTas HapyxHas memOpana, moiekynsl JJHK kak renernueckuii
amrmapar, cucTeMa CuHTe3a Oelka.

THumbl KIETOK: dyKapHOTHUEcKash U mpokapuoruyeckas. OcoOEHHOCTH CTPOEHHs MPOKApUOTHYECKOM KieTku. KneTouHas creHka OakTepHid.
CrpoeHue 3ykapuoTudeckoi kietkn. OCHOBHBIC OTIMYUS PACTUTEIHHON, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAs CTEHKA, INIMKOKAIWKC, uX (pyHkuuu. [lnasmarndyeckas memOpaHa, e€ cBOicTBa U (DYyHKIIMH.
[utornasma u e€ opranouasl. OgHomemOpannbie opranouasl kietku: JIIC, anmapar [Nonbku, nu3ocombl. [1oyaBTOHOMHBIE OPraHOUB! KIETKH:
MUTOXOHAPHH, TuIacTHIbL. [Iporcxoxaenne MUTOXOHApUI U miacTua. Buasl mactun. HememOpaHHbIe OpraHOHMIbI KIETKH: pUOOCOMBI, KJIETOUHBIN
LEHTP, LEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMM OPraHOUI0B KJIETKH. BriroueHus.

SAnpo — perynsaTopHbli ueHTp KieTku. CTpoeHue sapa: aaepHas 000104Ka, KapruoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneitnen, P. Bupxos, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Juarpammsl: «PacripeneiieHne XuMAYECKUX JIEMEHTOB B HEXKUBOM IPUpOAe», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIE».

Tabnuubl u cxemsl: «Ileproanyeckas Tabiaula XUMHUECKUX DJIEMEHTOB», «CTpoeHHE MOJIEKYJbl BOIbD», «buocunres oOenka», «CtpoeHue
MoJIeKyJibl Oenka», «Ctpoenue dpepmentay, «Hyknennossie kuciotsl. JJHK», «Crpoenune monexkynsl AT®», «CTpoeHne 3yKapHOTHUECKONW KIETKIWY,
«CTpoeHue >KMBOTHOM KieTKW», «CTpoeHune pacTUTENbHOW KIETKH», «CTpoeHue IpOKapUOTHUYECKON KIeTKn», «CTpoeHHE siipa KIETKN»,
«YTHeBoabl», «JIUIUabD).

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpYZOBaHHE JUIsl TNPOBEACHHUS HAOMIOJCHUN, H3MEPEHHH, HSKCIEPUMEHTOB, MHKpONpEnapaThl
PaCTUTENIbHBIX, dKUBOTHBIX U OAKTEPHATIBHBIX KIETOK.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaGopatopnas padora Ne 1. «M3yueHue kaTalIuTHYECKOI aKTUBHOCTU ()epMEHTOB (Ha IpUMEpPEe aMHIa3bl WIIM KaTalasbl)».

JlaGopatopnas pabota Ne 2. «/3yueHne cTpoeHHs KIETOK PACTCHUM, )KUBOTHBIX M OaKTEpUil 110JI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax
U UX OIMCAHUEY.

Tema 4. /Ku3HeaesATeJIbHOCTD KICTKH.

OOMeH BemiecTB, WK METa00IU3M. ACCUMUIIAIUS (TUTACTUYECKUNA OOMEH) M JUCCUMMIISIUS (SHEPTEeTHUECKUi OOMEH) — JABE CTOPOHBI €TUHOTO
nporiecca Mmerabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUU B TOHUMAHUU META00IM3MA.

Tumbl oOMeHa BemecTB: aBTOTpodHBIH 1 reteporpodHblii. Poib GpepMeHToB B 00MeHe BEeIECTB U MPEBPALCHUN YHEPTUHU B KIIETKE.

@otocunre3. CBeToBasi U TeMHOBas ¢a3bl GorocuHTe3a. Peakiuu gorocunTesa. IphekTuBHOCTL (HoTOCHHTE3a. 3HaYeHHE (POTOCHUHTE3a IS



KU3HHU Ha 3emiie. BiusHue ycnoBuii cpenipl Ha POTOCHHTE3 U CLIOCOOBI MOBBIIIEHUS €r0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpyoIue 0akTepuu. 3HaUCHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DOHepreTudyeckuii oOMeH B KileTKe. PaciieruieHue BelecTB, BBIICICHHE M aKKyMYJIMPOBAaHHUE SHEPIMU B KIETKE. DTambl SHEPreTUYECKOTro
oomena. I'mukomus. bpoxenune u ero Buibsl. KucimopogHoe okucieHue, WM KierouyHoe apixanue. OxucnutensHoe (ochopuiiipoBaHue.
D PeKTUBHOCTD YHEPTETHUECKOTO OOMEHA.

Peakiun matpuynoro cunresa. I'enernueckas unpopmanus u JJHK. Peanuzanus reneruueckoil napopmanuu B KieTke. ['eHeTHUECKU Ko U
ero cBoiicta. Tpanckpunuus — Mmatpuunbiii cuate3 PHK. Tpancisuus — 6uocuntes Oenka. Dransl TpaHcasauun. Koaupoanue aMmuHOKUCIOT. Poib
pubocom B OmocHuHTE3€e OelKa.

Heknerounsie dhopmbl xxu3an — BUpYChl. McTopus otkpeitus BupycoB (/. M. BanoBckwmii). OCOOEHHOCTH CTPOCHHS U KU3HEHHOTO IMKIIA
BUupycoB. bakrtepmodaru. bonesHu pacTeHuii, KMBOTHBIX W 4YEJIOBEKa, BBI3bIBaEMble BHUpycamMH. Bupyc ummyHonedunmra yenoeka (BUY) —
B0o30yaurens CIINla. ObpatHas TpaHCKpHUIIIMS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHst BUPYCHBIX 3a00JICBaHHMA.

JdeMoHcTpanum:

IToprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuner u cxembl: «Tumel muTanwsy, «Metabomusm», «MUTOXOHIpHSY, «DHEPreTUYecKuit oOMen», «Xioportact», «DoTocuHTe3y,
«Ctpoenune JITHK», «Ctpoenue u QpyHKumoHupoBanue reHay, «Cunres Oenkay», «I'enernueckuii koa», «Bupyce», «bakrepuodarm», «CtpoeHue u
»u3HeHHbIH nuki Bupyca CII1/]a, 6akrepuodaray, «Perumkanus JJHK».

O6opynoBanue: moaenu-anunkanuu «Yapoenue JJTHK u tpanckpumnuusy, «buocunres 6enkay, «CTpoeHue KIeTKu», Moaens cTpykrypsl JJTHK.

Tema S. PasMHOKeHHE U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii muki, wid >KU3HEHHBINM 1uKn kineTkd. MHTepdasza m muto3. IIpoueccsl, nmpotekaromue B unTepdase. Perumkanus — peakuus
maTtpuunoro cuHre3a JIHK. Ctpoenue xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIL. JIUTUIOMIHBIA M TAIUIOMIHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuel. Lluronornyeckre OCHOBBI pa3MHOKEHHUS U HHUBUYaJIbHOI'O Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Craguu mutosa. IIpoueccsl, npoucxoasiye Ha pa3HbIX CTaAUSIX MUTO3a. bronornueckuii CMbICI MUTO3a.

[Tporpammupyemasi rudesb KJICTKH — aronTo3.

@®opMbl pasMHOKEHHUS OpPraHU3MOB: Oecriojioe M MojoBoe. Buasl 0Oecnojoro pa3MHOXEHHS: JeleHHE HaJBOE, NOYKOBAHHWE OAHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOKeHUE. FICKyCCTBEHHOE KJIIOHMPOBAHHE OPraHU3MOB, €r0 3HAUE€HHUE IS CEJICKLINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIAMYHUS OT OECIOI0r0.

Meiio3. Craguu meiiosa. llponeccsl, npoucxoadiue Ha ctaauax meiosa. IloBenenune xpomocoMm B meiiode. Kpoccunrosep. buonornyeckuit
CMBICJI ¥ 3HAYEHUE MEHO03a.

['ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX. [10JIOBBIE Kesle3bl: CEMEHHUKHM M SMYHUKUA. OOpa3oBaHHE U Pa3BUTHE



MOJIOBBIX KJIETOK — rameT (CHepMaTo30H], SHIEKJIeTKa) — clepMaroreHe3 U oBoreHe3. OCcoOEHHOCTH CTPOEHUS SHIEKIETOK M CIepMaTO30MJIOB.
OmnonotBopenue. Ilaprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHE3). DOMOpUOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTambl 3MOPUOHAIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX
JKUBOTHBIX: JpoOJIeHHe, racTpyisius, opranoreHe3. IlocramOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHATIBHOTO PA3BUTHS: IMPSIMOE, HENpPSIMOe
(mmanHOYHOE). BiustHue cpepl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

PocT u pa3zButue pactenuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJul Pa3BUTHSL.

JdeMoHcTpanum:

Tabnuubl u cxembl: «PoOpMBI Pa3MHOKEHUST OPTaHU3MOBY, «/|BOIHOE OIIOIOTBOPEHUE Y IBETKOBBIX pAaCTeHUI», «BereratuBHOEe pa3MHOXKEHHE
pactenmii», «Jlenenue kimetku Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue xpomocombly, «Knetounsid mukmy, «Permmkamus JJHK»,
«Muros», «Meio3», «IIpsmoe n HenpsAMoe pa3BUTHE», «['aMeToreHes y MIIEKOIUTAIOUINX U YeI0BeKay, « OCHOBHBIE CTAMN OHTOTEHE3A.

O6opynoBaHue: MHKpPOCKOI, MUKpomnpernaparsl «CrepMaro30ubl MIICKOMUTAIOIIEroy, «SniekneTka miekonuraiomero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKay, MarHUTHAs MOJIeTb-anuinkanus «Jlenenue kietku», moaens JIHK, moaens Metada3HON XPOMOCOMBEI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 3. «Habmonenne Muto3a B KJIeTKaX KOHUMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKPOIIpErapaTaxy.

JlaGopatopnas pabora Ne 4. «M3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpEnapaTaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amauu reHetuku. Victopus pa3BUTUS reHETUKU. POnb IIUTOIOTMU M SMOPHOJIOTHH B CTAHOBJICHUU F€HETUKU. BKian poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE F€HETUKU. METO/bl T€HETUKH (THOPUI0IOTHYECKUN, IMTOTCHETUUYECKUH, MOJIEKY I PHO-TeHeTHYeCKUii). OCHOBHBIE
TEHETUYECKUE NOHATHUS. [ eHeThuecKas CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEILMBAHU.

3aKOHOMEPHOCTH HACJIEJOBAHUS MPU3HAKOB, ycTaHOBIeHHbIE . Menaenem. MoHorubpuaHoe ckpeuiBanie. 3akoH eInHo00pa3usi THOpUI0B
nepBoro nokosieHus. IlpaBuno noMmuHupoBaHusl. 3aKOH paclleIIeHHs] IPU3HAKOB. [ nrioTe3a uncTorsl raMeT. [1oaHoe 1 HeMoIHOE TOMUHUPOBAHUE.

JurnOpuaHoe cKpemuBaHue. 3aKOH HE3aBUCHUMOIO HaclleOBaHHUs NpU3HAKOB. LluToreHeTndyeckne OCHOBBI TUTHOPUIHOTO CKPELIMBAHMUS.
Amnanusupytoliee ckpemuBanue. Mcmnonb30Banne aHaIM3UPYIOLIETro CKPEIMBAHUS I ONIPEIeICHUs TEHOTUIIA OCOOH.

CueryieHHOe HacnezoBaHue mnpu3HakoB. PabGora T. MopraHa mo cLEIUIGHHOMY HaclieIOBaHMIO TI'eHOB. HapylieHue cuenseHus reHOB B
pe3yabpTaTe KpOCCUHIOBEpa.

XpOMOCOMHasi TEOPUS HACIEIACTBEHHOCTU. [ €eHeTUUECKHEe KapThl.

I'eneruka noma. XpoMOCOMHOE OIIpEAENEHUE IMoja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE M T€TE€pPOraMETHBIE OpPIaHU3MBI.
HacnenoBanue npu3HaKkoB, CLEIUICHHBIX C ITOJIOM.

N3menunBoCcTh. Buabl HM3MEHUYMBOCTH: HEHACJIECICTBEHHAs M HAcJIeACTBeHHas. Ponb cpeapl B HEHACIEACTBEHHOM W3MEHYUBOCTHU.
XapakTrepucTuka MOAU(PHUKAIIMOHHON M3MEHYMBOCTH. BapuanmonHslil paa v BapuanmonHas kpusas. Hopma peakuuu npusHaka. KonudecTBeHHbIE U
Ka4yeCTBEHHbIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.



HacnencTBenHnasi, Wiy reHOTUNIMYECKAs, I3MEHYHBOCTh. KoMOMHATHBHASI H3MEHYMBOCTh. Meii03 1 MOJI0BOM MPOIIeCC — OCHOBAa KOMOMHATUBHOMN
M3MEHYMBOCTU. MyTalmoHHas M3MEHYMBOCTh. Kiaccudukanuss MyTanuil: IeHHble, XPOMOCOMHbIE, T€éHOMHbIe. YacToTa M NPUYMHBI MYTaIUi.
MyTtarennsie GpakTOpbl. 3aKOH TOMOJIOTHUYECKUX PSJIOB B HacseAcTBeHHON n3menunBocty H. M. BaBunosa.

BuesnepHas Hac/IeICTBEHHOCTb U U3MEHUYHUBOCTbD.

I'enetnka uenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOJbI I'€HETHUKM YEJIOBEKA: I'€HEAIOTMYECKUH, OJM3HELOBBINA, IMTOT€HETUYECKHIA,
OMOXMMHUYECKUH, MOJIEKYJIIpHO-reHeThdeckuii. COBpEeMEHHOE ONpesesieHne TeHOTUIIA: MOJIHOTEHOMHOECEKBEHUPOBAaHUE, T€HOTUITMPOBAHUE, B TOM
gucne ¢ nomotbio [MI[P-ananu3a. HacnenctBeHHbie 3a001eBaHUs YeIOBEKA: TEHHbBIE 0OJIE3HU, OOJIE3HU C HACIICCTBEHHOU MPEApacoioKeHHOCTHIO,
XpoMocoMHbIe 0Ooje3Hn. CoMaTHuecKue M TeHepaTuBHble MyTanuu. CTBOJOBble KiIeTKU. IIpuHIumsl 310poBoro oOpasa >KHU3HH, IHATHOCTHKH,
OpopWIAKTUKA U JICYCHUS TEHETHYeCKUX Oosie3Hel. Menuko-reHeTH4eckoe KOHCYJIbTUPOBaHHE. 3HAuYeHHE MEIUIMHCKON TEeHEeTHKH B
NPEJOTBPALLCHUN U JICYEHUN TeHETUYECKUX 3a00JIeBaHUH YeloBeKa.

JdeMoHcTpanum:

[Toptpertst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuubl u cxembl: « MOHOTMOPUAHOE CKpEIIMBAaHHE M €ro IMTOr€HETHYecKass OCHOBA», «3aKOH PpACILEIUIEHUS M €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTBI ramer», «/lurubpuaHoe ckpemuBanue», «LluTomoruuyeckue OCHOBBI JUTHOPUAHOTO CKpEIIUBaHUS», «Meno3»,
«B3anMopnelicTBUE allIENIbHBIX TE€HOB», «l'€HeTMYecKHe KapThl pPAaCTEHUM, JXUBOTHBIX WU uejoBekay, «['eHeTnka mnosa», «3aKOHOMEPHOCTH
HaCJIeIOBAaHMs, CIEIUICHHOTO ¢ MojiomM», «KapuoTumbl 4enoBeka M >KMBOTHBIX», «BuUabl M3MEHUMBOCTH», «MoauduKanuoHHAs U3MEHYHUBOCTDHY,
«Hacnenosanue pesyc-¢pakropa», «['eHeTrka rpynn KpoBu», «MyTallMOHHAs ©3MEHUYUBOCTDY.

Ob6opynoBanue: MojenU-alIUIMKaUuu «MoHoruOpugHoe ckpemuBanue», «Hemonnoe pomuHHMpoBaHue», «JUruOpuIHOE CKpEIIMBaHUEY,
«Ilepexpéct xpoMocom», MUKPOCKON M MuKporpenapar «Jpo3opuna» (Hopma, Myrauuu (OpMBI KPbUIbEB M OKpacku Tena), repOapuii «l'opox
IIOCEBHON.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaGopatopnass pabora Ne 5. «M3yuyeHue pe3ysibTaTOB MOHOTHOPHIHOTO W JTUTHOPUAHOTO CKpEIIMBAHUS y Jpo30(QHIbl Ha T'OTOBBIX
MHUKpOIIpenaparax».

JlaGopatopnast pabora Ne 6. «M3yuenne Mou(pUKaIMOHHONW U3MEHUMBOCTH, TIOCTPOESHUE BAPHALIMOHHOTO Psijia M BAPHAILIMOHHOMN KPUBOID».

JlaGopatopnast pabora Ne 7. « AHanmu3 MyTaiuii y Jpo30(uisl Ha FOTOBBIX MUKpOIpEnapaTax.

ITpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka M Ipolecc. 3apoKIeHUE CceleKUuu U aoMmectukauus. Yuenue H. V. BaBwioBa o LieHTpax NPOUCXOXKICHUS U
MHOT000pa3usi KyJIbTYPHBIX pacTeHUi. LIeHTphI MPOUCXOKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpo/a, ITaMM.

CoBpeMeHHbIE METOJbI CeleKIMU. MacCoBBIH M HMHIUBUAYalbHBIH OTOOPHI B CENIEKUMH PACTEHHUH M JKUBOTHBIX. OIIEHKa 3SKCTephepa.
bauskopoacTBeHHOE cKperuBanue — HHOpuauHr. Yucras aunus. CkpemuBaHue YUCThIX JuHUi. ['ereposuc, unm rubpuanas cuna. HepoacrtBenHoe



cKpeuiBanue — ayrtopuauur. OtnanénHas rubpuansanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJydyeHHe MOJHUIUIOWIOB. JlocTmxkeHus
CEJICKLUU PACTCHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['eHHas HMHXXKeHepus. Drtambl coznaHus pekoMmOuHanTHOM JIHK M TpaHCreHHBIX OpraHM3MOB.
Knerounas wumxeHepus. Kierounble KyiapTypbl. MUKpOKIOHaNbHOE pa3sMHOXKeHUE pacTteHuil. KiloHupoBaHue  BBICOKOIPOAYKTHBHBIX
CeNbCKOXO035ICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U dTHYeCcKUe MpodsiemMbl. MO — reHeTnuecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. W. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabnuubl u cxemsl: kapTa «LIeHTpbI MPOUCXOXKICHUS U MHOT000pasusi KyJbTYPHBIX pacTeHuil», «[lopoasl momamHux >KMBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHmit», «OtaanénHas rubpumusanus», «Pabdorer akamemuka M. @. MBanoBay, «llomummonaus», «OObEKTbl OMOTEXHOJIOTHIY,
«Kierounble KyJapTyphl U KJIIOHUpOBaHHE», « KOHCTpynpoBaHue U IEPEHOC FE€HOB, XPOMOCOM.

OO6opynoBaHue: MyJSKM IJIOJIOB U KOPHEIUIOAOB AMKHX (OpM M KyJbTYPHBIX COpPTOB pacTteHuil, repOapuii «CeabCKOX03siiCTBEHHbIE
pacTeHusD.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Okckypeusi«OCHOBHBIE METOABI M JIOCTM)KEHHUS CEJIEKIMHM pAcTeHUHl W IKUBOTHBIX (HAa CEJEKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3SHCTBO, Ta00PAaTOPHIO arpOyHUBEPCUTETA HMIIM HAYYHOTO LIEHTPA)».



Oprasnsanus npoopueHTANMOHHON PadoThl

Tema ypoka KosanyecTBo yacoB Popma padoTbl

10 kyace 9
Mertoapl mo3HaHus XuBOM npuposl. Ilpaktuueckas padora Ne 1 | 0,5 Bbecena o mpodeccun yueHoro - 6uonora
«Mcnonb3oBaHue  pazaMYHBIX ~ METOAOB  IIpU  M3YyYEHUU
OMOJIOTHYECKUX OOBEKTOBY
XUMHYECKUN COCTAB KJIETKU. Bosla 1 MUHEpaIbHbIE COJIU 0,5 becena o mpodeccuu ydeHOro-1uToaora
@epmeHTel — Oumojoruueckue KatanuzaTopbl. Jlaboparopnas | 0,5 becena o mpodeccun xumuka - 6uonora
pabora Ne 1 «l3yueHune KaTaTUTHYECKOW aKTMBHOCTH (EpMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTajaasbl)»
KieTka Kak 11eJ0CcTHas )KHUBasi CHCTEMaA 0,5 becena o mpodeccun reHHOro HH)KEHepa
@PorocuHTe3. XEMOCUHTE3 0,5 becena o mpodeccun yueHoro-0oTanuka
HexkneTounsie GOpMBI )KM3HH — BHPYCHI 0,5 becena o mpodeccuu Bpaua BUpycosiora
OOpa3oBaHue M pa3BUTHE TOJOBBIX KieTok. OrmionorBopenue. | 0,5 becena o mpodeccun Bpawa  ypoiora-
JIaGoparopnas pabota Ne 4 «3ydyeHue cTpoeHHs MOJOBBIX KIETOK aHjpoJiora
Ha TOTOBBIX MUKpOIIpENapaTax»»
WNHuBuayanbHOE pa3BUTUE OPraHU3MOB 0,5 Bbecena o mpodeccun yueHoro - 3kojora
I'enernka — Hayka O HaCcJIEICTBEHHOCTH U U3MEHUYMBOCTHU 0.5 becena o HEO(beCCHH YHCHBIX SaHHMAIOTIxCA

reHeaJloruen

3aKOHOMEPHOCTH HAacJeIOBaHUs MpHu3HaKoB. Monorubpuanoe | 0,5 becena o mpodeccun xumuka-nabopanra
CKpEILMBAHUE
JlurubpugHoe ckpeniuBaHue. 3aKOH He3aBUCMMOTro HacnenoBanus | 0,5 becena o mpocdeccuun yueHoro-3001ora
IIPU3HAKOB
CuerieHHOE HacieqoBaHue nmpu3HakoB. Jlaboparopuas padora Ne 5 | 0,5 becena o mpodeccuu y4eHOro-3HTOMOJIOTa
«M3yyeHune pe3yJabTaTOB MOHOTHOPUAHOTO U  JTUTHOPUAHOTO
CKpELIMBAaHUA Y Jp030( Uikl HA TOTOBBIX MUKPOIpENapaTax»
I'eneruka nona. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C MOJOM 0,5 becena o mpodeccun uXTHOIOTA, OPHUTOJIOTA
HacnencrtBennast wusmenunBocTh. JlaGopatopnas pabora Ne 7. 0,5 becena o mpodeccun Bpaya-reHeTUKA
«AHanu3 MyTanuil y 1po30¢uiibl Ha TOTOBBIX MUKPOIIPENnapaTax»
I'eneTnka yenoBeka 0,5 becena o mpodeccun y4eHOro-reHeTuka
O6o6menne mno Tteme «HacnencTBeHHOCTh W HM3MEHYMBOCTH | 0,5 becena o mpodeccun Bpaya - OHKOJIOTA
OpPraHU3MOB»
Cenexuus Kak HayKa U IpoLecc 0,5 becena o mpodeccun y4eHOTro - CelIeKLIMOHEpa
buoTexH0JI0rUs KaKk 0Tpacib POU3BOJICTBA 0,5 becena o mpodeccun 6uoTexHonora




JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS NpeaMeTa «BbHOoIorHs» BbIIEIEHBI CISAYIOMINE COCTABISIIONIME: 0CO3HAHUE 00YyYatOIUMHUCS
POCCUMCKON Tpa)XAAaHCKOM MIEHTHUYHOCTH — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUI0, HAJIM4Me MOTUBALMM K
00y4YeHHIO OMOJIOTUH, LIeJICHANIPABICHHOE PA3BUTHE BHYTPEHHHUX yOEXKICHHM JIMYHOCTH HAa OCHOBE KITIOUEBBIX IIEHHOCTEH M UCTOPUYECKHUX TPATULIMNA
pa3BUTHsI OMOJIOTUYECKOTO 3HAHMSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOLINXCSl PYKOBOJICTBOBATHCS B CBOCH IEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAaMHM, IPUCYITUMH CUCTEME OMOJIOTHYECKOT0 00pa30BaHMsl, HAINYHE SKOJIOTHYECKOr0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
JKA3HEHHBIC ILIAHBI.

JIMyHOCTHBIE pe3yJbTaThl OCBOCHMA IpeaMeTa «bHOJOrHsS» MOCTUTalOTCS B EIMHCTBE Y4YeOHOM M BOCIHUTATENBHOH JEATENBLHOCTH B
COOTBETCTBUU C TPAAULMOHHBIMU POCCUUCKMMH COLMOKYJIBTYPHBIMH, MUCTOPUYECKUMU M JTYXOBHO-HPAaBCTBCHHBIMM LICHHOCTSIMH, IIPUHATBIMU B
o011IecTBe MpaBUIaAMUA U HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH
MO3UILIMHU JINYHOCTH, TATPHOTU3MA, YBAKEHUS K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPYAa U CTapIIeMy MOKOJICHHUIO, B3AUMHOI'O YBaXXEHHUs, OEPEKHOTO
OTHOLIEHUS K KYJIbTYPHOMY HACJIEAUIO U TPAJAULUAM MHOTOHAMOHAJIBHOrO Hapoaa Poccuiickoit denepanuu, Ipupoae U OKpyKarolen cpene.

JIMuyHOCTHBIE pPE3yJNbTaThl OCBOEHUS y4yeOHOro mnpenmera «buomorus» IOMKHBI OTpa)XkaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuxcs
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH TUIHOCTH, CHCTEMOU IICHHOCTHBIX OPUEHTAIIHA, TIO3UTUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOro OOIIecTBa, pacIIMpEeHUE >KU3HEHHOTO ONbITa M OIbITa JAEATEIBHOCTH B Ipolecce
peanu3aluyi OCHOBHBIX HAIIPaBICHUN BOCIIUTATEIbHON NEATEIILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xaaHcKoOro BOCHUTAHUSA:

c(OPMHPOBAHHOCTD T'PAXKJAHCKOHN MO3UIIUHN 00y4YaroLIerocs Kak akTUBHOTO U OTBETCTBEHHOTO WEHA POCCHICKOT0O O0IIECTBa;

0CO3HaHHME CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKCHHE 3aKOHA U IPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPHYECKOH AEATENbHOCTH NPHU CO3JAAHUU YUEOHBIX NPOEKTOB, PELICHUHM Y4YEOHBIX M IO3HABATEIbHBIX 3374,
BBITOJIHEHUH OMOJIOTMYECKHX SKCIIEPUMEHTOB;

CHOCOOHOCTH ONPEEIATh COOCTBEHHYIO MO3HIIMIO IO OTHOLICHHIO K SBICHHUSIM COBPEMEHHOM KU3HU U OOBIICHATSH €€,

YMEHHE YYUTHIBATh B CBOUX JCUCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aMMOACUCTBHS JIIOJICH C pa3HbIMU yOeKIECHUSAMH, KYJIbTYPHBIMU
LIEHHOCTSIMU U COL[UAJIbHBIM II0JI0KEHUEM,;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOT'O BBINIOJHEHUSI Y4YeOHBIX, IO3HABATENBHBIX M HCCIEOBATEIBbCKUX 3324,
YBKUTEIBHOI'O OTHOIICHHUS K MHEHHIO ONIIOHEHTOB MPH 00CYKICHUN CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJACPKAHMUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh POCCHIMCKOIN IPa)KAaHCKOM MIEHTUYHOCTH, MATPHOTH3MA, YBKEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH IEpes
Ponunoii, ropocTu 3a CBOM Kpal, CBOXO PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIEIUIO U TaMATHUKAM IIPUPOJIbL, TOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,



TPYAC;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKHX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHE OHOJIOTWH, MOHMUMAHUS 3HAUYEHUS OWMOJIOTHMHM B MO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujelHas yoex1EHHOCTh, TOTOBHOCTb K CITYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUUCKOr0 HapOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTH OLEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOHYMUBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSM, CO3/aHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O NPUHATUSA LIEHHOCTEH CEMENHOW JXKHU3HM B
COOTBETCTBUHM C TpaauLusMU Hapoaos Poccuu;

4) 3cTeTHYECKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHpY, BKJIIOYas JCTETHKY ObITa, HAYyYHOTO M TEXHUYECKOI'O TBOPUYECTBA, CIOPTA, TPYAd, OOIECTBEHHBIX
OTHOIIICHUI;

IIOHUMAaHUE SYMOLMOHAIBHOIO BO3ACUCTBUS KUBON IPUPOBI U €€ LEHHOCTH;

TFOTOBHOCTb K CAMOBBIPAXKEHHIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMIJIEHHE IIPOSIBIIATH KAYECTBA TBOPUECKOM JINYHOCTH;

5) puznueckoro BocnuTaHus, GopMHPOBAHMSA KYJbTYPHI 310POBbSI M SMOLIMOHATBHOIO 0J1arONOJIYYHS:

NOHMMaHUE M pealu3auus 3J0pOBOro M 0e30macHoro obpasza KHU3HH (370pOBOE NMUTAHHE, COOJIOACHHWE TMTHCHMYECKUX IMPaBHJI U HOPM,
cOaaHCUPOBaHHBIN PEKUM 3aHATUI U OTAbIXA, pEeryJsipHas (U3NUECKasi aKTUBHOCTD), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOLICHHUS K
COOCTBEHHOMY (PM3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHUMaHHE IIEHHOCTHU MPaBWJI UHIUBHyaJbHOTO U KOJUIEKTUBHOTO 0E30I11aCHOTO MOBEACHUS B CUTYalUAX, YTPOKAIOLINX 30POBBIO U KU3HU
JIIOIEH;

0CO3HaHME MOCJIEICTBUIA U HETIPUATHS BPEIHBIX MIPUBBIYEK (YIIOTPEOICHUS AIKOT0JIsL, HAPKOTHKOB, KypEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K aKTHBHOH JESATEIBHOCTH TEXHOJOTMUECKOW M COLMAIBbHOM HANpaBICHHOCTH, CHOCOOHOCTh MHUIMHPOBATH, IJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyl0 A€ATEIbHOCTD;

UHTEpPEC K PAa3IMYHbIM cdepamM NpoPecCHOHATbHON AEATeNbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyaymell mnpodeccun u
peanu30BbIBaTh COOCTBEHHbIC )KU3HEHHBIC IIJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSIKEHUN BCEH KHU3HH;

7) 3KOJI0OrN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK HCTOUHUKY KU3HHU Ha 3eMJle, OCHOBE €€ CyIleCTBOBAHUS;

MIOBBIIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpPbI: IPUOOPETEHUE OMbITA TNIAHUPOBAHUS MIOCTYIIKOB U OIICHKH MX BO3MOXKHBIX IOCIEACTBUHN IS
OKpY>KaroLlIeu Cpenbl;

0CO3HAHME TTI00ATIHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IMyTel UX pPelIeHuUs;

CHOCOOHOCTH MCIIOJIB30BATh MPHOOpETaeMble IPH U3YUEHUU OMOJIOTHH 3HAHUS U YMEHHS IIPH PEILIEHUH MTPOOJIeM, CBA3aHHBIX C pallMOHAIBHBIM
IIPUPOIOIIOIB30BaHUEM (COOIIOIEHUE MPABUII MOBEACHUS B MPUPOJE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B SKOCHCTEMax, OXpaHy BHJIOB,
sKOoCcUCTEeM, Orochepsl);

AKTUBHOE HENPHATHE JEHCTBHM, NPUHOCAIIMX BpEeA OKpYXKaIoLIe NpUPOIHON cpene, yMEHHE NPOTHO3MPOBATH HEOIAronpHUsTHBIC
HKOJIOTUYECKHUE TOCIICACTBUS NPEANPUHUMAEMBIX JICHCTBUI U MIPEeIOTBpAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTHUECKOTO MBILIUICHUS, SKOJOTHYECKON KyJIbTYphl, ONbITA JEATEIBHOCTH YKOJIOTHYECKON HANpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI MU B TIO3HABATEJIbHOW, KOMMYHUKATUBHONW M COIMAIBHON NMPAaKTHKE, TOTOBHOCTH K YYacTUIO B MPAKTUYECKON NEATEIHLHOCTH
HKOJIOTUYECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OpMHPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU M OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOIO
Ha JTMaJiore KyJbTyp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE A3BIKOBOW M YUTATEIbCKON KYJIbTYPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY JIFOJIbMHU U IO3HAHUS MHPA;

NOHUMaHue crnenu@uky OUOJOTMM KaK HAayKd, OCO3HaHUS €€ poilu B (OPMHPOBAHHMU DPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
LIEJIOCTHOTO MPEJCTAaBICHUA 00 OKpY’XKarollleM MHUpE KaK O €IUHCTBE MPUPO/bI, YEJIOBEKAa U OOILIECTBA, B MO3HAHUU HMPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJOTMH ISl COBPEMEHHOM IMBHIM3ALMK: OOECIEeYeHHs HOBOTO YPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHHE
NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECYpCHbIE MPOOIEMbl Pa3BUTUS YEJIOBEUECTBA, MOMCKAa MyTeHl BbIXOJa M3 III00AJIBHBIX
HKOJIOTUUECKUX MpobdjaeM u obecledyeHus: Imepexoja K YCTOHUMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIIONB30BAaHUIO TMPHPOJIHBIX PECYPCOB U
(opMHPOBAaHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJYYCHUH OMOJIOTUUECKUX 3HAHUH B IIEJIAX MOBBIMIEHHUS OOIIEH KYJIbTYpPbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (DyHKIIMOHAILHON IT'PaMOTHOCTH 00ydaronmxcs, GopMupyemMoi npu u3y4eHuu OuoJIoruH;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHHs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIBb30BATh MOJTy4aeMble 3HAHUS IS
aHanu3a U OOBSCHEHMS SBICHUN OKPY>KAIOLIEr0 MUPA U MPOUCXOIAIINX B HEM M3MEHEHHMH, YMEHHUE JIeJlaTh 00OCHOBAHHBIC 3aKIIOYCHUSI HA OCHOBE
Hay4HBIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJbIO MOMYyYSHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIILHO MCII0JIb30BaTh OMOJIOTMUYECKUE 3HAHUS IS pEIIEHUs IPOOJIEM B pealIbHBIX )KU3HEHHBIX CUTYAIHIX;

0CO3HaHME LIEHHOCTH HAYYHOH JeATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MIPOEKTHYIO U UCCIIEOBATENIBCKYIO AeSITEIbHOCTh HHAUBUIYaTbHO U
B TpYIIIIE;



TOTOBHOCTb U CHIOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHHMIO M caMOOOpa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUN MO OMOJIOTHMHU B

COOTBCTCTBHHU C XKNU3HCHHBIMU HOTpe6HOCT$IMI/I.

METAINPEJMETHBIE PE3YJIbTATHI
MertamnpenMeTHble pe3yibTaThl OCBOCHUs Y4eOHOro mpeaMera «bBHOJOrHsS» BKIIOYAIOT: 3HAYMMbIE I (OPMHUPOBAHUS MHUPOBO33PEHUS

o0yyaromuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIC) O0IEHAYYHbIE TTOHATHS, OTPAXKAIOIIUE LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U creluduky
METOZIOB TIO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPrus, SBICHHE, MPOLECC, CUCTEMa, HAyUHBIH ()aKT, MPUHLIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIICOBaHUE, HAONIOJCHHE, W3MEPEHUE, OSKCIEPHUMEHT WU JpYyrux), yHUBEpcajbHble Yy4yeOHbIe NeHCTBUSA
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, DPETYJSTHBHBIE), oOecnednBaionie ¢(opMHUpoBaHHE (QYHKUMOHAIBHON TIPaMOTHOCTH U  COLHUAIBHOU
KOMIIETEHIIMM OOYYaIOIIMXCs, CIOCOOHOCTh OOYyYalOMIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXKAMCUUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHHUS U
YHUBEpCaJIbHbIC YUeOHbIC IEHCTBHS B IO3HABATEILHOM U COLMAILHON MPAKTHKE.

MertanpenMeTHbIe pe3yabTaThl OCBOSHUS IPOrPaMMbl CPEAHEr0 00IIEro 00pa3oBaHMsl JOKHBI OTPaKaTh:

OgiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMHU:

1)0a30Bble JJIOTHYECKHUE e CTBUS:

CaMOCTOSTENIBHO (DOPMYITUPOBATh U aKTYaIU3UPOBATH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCTOJIb30BaTh MPHU OCBOCHUU 3HAHUM NPUEMBI JIOTHUECKOTO MBIILICHUSA (aHaJn3a, CHHTE3a, CPaBHEHUs, Kiaccu(UKauuu, 00O0OIIeHUs),
PacKpbIBaTh CMBICI OMOJIOTUYECKUX MOHATHH (BBIACTATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATH CBSA3H C IPYTMMHU HOHATHAMHM);

ONpEAEIIATh LU AeATEIbHOCTH, 3aaBasi IapaMeTPbl U KPUTEPUH UX JOCTHXKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEIbHOCTH C MIOCTaBICHHBIMU
LEJSIMY;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHSA 111 OObsICHEHUS (DAKTOB M ABICHUIA KUBOM MPUPOJIBL;

CTPOUTH JIOTMYECKUE PACCYXIEHUS (MHAYKTUBHBIE, JEAYKTHBHbBIE, II0 AHAJOIMM), BBIABISATH 3aKOHOMEPHOCTH M NPOTHUBOpPEYMs B
paccMaTpUBaeMbIX ABICHHUX, (POPMYIMPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHSTh CXeMHO-MO/IEJIbHBIE CPEJICTBA JUIS IIPEJICTABIICHHS CYIIECTBEHHBIX CBSA3EH M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX 00bEKTaxX, a
TaKXe MPOTUBOPEUUIl pa3HOTO POAA, BBIABICHHBIX B PA3IMUYHBIX MH)OPMAIIMOHHBIX HCTOYHHUKAX;

pa3padaTbIBaTh IUIaH PELICHUs IPOOIEMbI ¢ YYETOM aHAIM3a UMEIOIIUXCSI MaTepUANIbHBIX U HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B J€ATEIBHOCTbD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM, OLIEHUBATh PUCKU MTOCIEACTBUI EATENbHOCTH;

KOOPJMHUPOBAThH U BBHIOIHATH Pa0OTy B YCIOBHSIX PEalbHOT0, BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIEM.

2)0a30Bble HCCJIEI0BATEILCKHE IeHCTBHS:

BJIaJICTh HAaBBIKAMH yUeOHO-HUCCIIEIOBATEIBCKOM U POSKTHOM 1A TeNbHOCTH, HAaBBIKAMU Pa3pelIeHus MpooieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY IIOMCKY METOZOB PEIIECHUS IPAKTUUECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB I103HAHUS;

UCITOJIb30BaTh PA3JIMYHbIE BUJABI JAEATEIBHOCTU IO TOJIYYEHUIO HOBOI'O 3HAHHWS, €r0 MHTEpIpeTaluy, NpeoOpa3oBaHUIO U NPHUMEHEHHUIO B



y4eOHBIX CHUTYyallHsX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COIMATIBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIH THUI MBIIUICHHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATHUAMH U METO/1aMU;

CTaBHUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3MPOBaTh 33/ady, BBIJBUTATh TUIOTE3y €€ pELIeHMs, HAXOIUTh apryMEHTh IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 33/1aBaTh IapaMeTPbl U KPUTSPUH PEILICHHS;

aHAJM3UPOBATh MOJYUYCHHBIE B XOJI€ PELICHHUS 3a/1a4M Pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh X JIOCTOBEPHOCTh, IPOTHO3MPOBATh U3MEHEHUE B
HOBBIX yCJIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLCHUBATh IPUOOPETEHHBIHN OMBIT;

OCYILIECTBIISATH II€JICHANIPABICHHBII MOMCK NEPEHOCA CPEJCTB U CIIOCOOOB JICHCTBUS B MPO(PECCHOHANBHYIO Cpey;

YMETbh EPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTell;

BBIJIBUT'aTh HOBBbIC WJCH, NMpEAjaraTh OpUTHHAJIbHbBIC MOAXOIbl M PELICHHs, CTaBUTh MPOOJIEMbl U 3a7ayH, JOIMYCKAIOIIUe aJbTePHATUBHBIC
pereHus.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX HMCTOYHHMKAX HH(POpPMaIuM (TEKCTe y4yeOHOro MmocoOHsi, HayYyHO-IOIMYJSPHON JIuTepaType, OHMOIOrHMYecKHX
CJIOBapSAX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B IHTepHETE), aHAIM3UPOBATh UH(OPMAIIMIO PA3TUYHBIX BUJOB M ()OPM MPEICTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(GbopMyIMpOBaTh 3aMpPOCHl U TPUMEHATH pPA3UYHBIE METOABbl MPU TOUCKE W OTOOpe Oumojorudyeckoil WHGOpPMAIMU, HEOOXOIUMOU IS
BBINOJIHEHUS YUeOHBIX 33]a4;

npuoOpeTaTh OIBIT HCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOI'O
MCTIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMANbHYIO (hOpMY MpEeACTaBICHHUS OHONIOrnyeckoi MH(GOpManuu (CXeMbl, TpapuKH, JUArPaMMBbl, TaOIULBI,
PUCYHKH U APYTOE);

UCIOJIb30BaTh HAyUYHBIH SI3bIK B KAUECTBE CPEJCTBA MpU paboTe ¢ OMOJOrHuecKoi MHpOpManueil: MpUMEHITh XUMUYECKHe, (PU3NUECKue U
MaTeMaTUYeCKUE 3HAKU U CUMBOJIBI, (POpMYIIbl, a00peBUaTypy, HOMEHKIATYPY, UCIOIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA
HarJsIIHOCTH;

BJIaJIETh HaBBIKAMH PACIIO3HABAHUS U 3aIUTH HH(OpMaIK, THPOPMALIMOHHOM 6€301MacHOCTH TNYHOCTH.

OBJiajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1)o0menne:

OCYILECTBIIATh KOMMYHHUKAIIMM BO BceX c(epax >KU3HM, aKTUBHO yYacTBOBATh B JMAJIOre MJIM JUCKYCCHUU MO CYIIECTBY OOCYXKIaeMOW TeMbl
(ymeHue 3a7aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJICHUS OTHOCUTENILHO BBIMOJIHEHUS MpeaaraeMoi 3a7ayd, YYUThIBaTh MHTEPECHI U COTJIACOBAHHOCTH



MO3ULUH IPYTrUX yYaCTHUKOB AMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOLICHMS, MOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(DIMKTHBIX
CUTYyallui, yMETh CMATYaTh KOH(IUKTHI U BECTH IEPErOBOPHL;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICHCTBHSI, TOHUMATh HAMEPEHUS IPYTHX JIIOJICH, IPOSIBIATh YBAXKUTEIHHOE OTHOILICHUE K
cobeceTHUKY U B KOppeKTHOU dopme hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

2)coBMecTHAS 1eATEJIbHOCTD:

MIOHUMATh M UCIOJIb30BATH NMPEUMYILECTBA KOMAHIHON U MHIUBUIYaTbHONW pabOThI IPH PELICHUH OMOJIOrHYecKor npodiieMbl, 000CHOBBIBATH
HE00X0IMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHUCTBUS NPH PEILICHUH yueOHO 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

IIPUHUMATD LIEJIM COBMECTHOM JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATDH JEUCTBUS 10 €€ TOCTUKEHUIO: COCTAaBIISITh IUIaH EHCTBUH,
pacrpenenaTh poyid ¢ yau€TOM MHEHUI YYaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIGHUBATh KAYECTBO CBOETO BKJIAa M KaXI0T0 YYaCTHHKA KOMaH/Ibl B OOLIMIA pe3yibTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJEH C ITO3ULUU HOBU3HbBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIJIATh TIO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PA3IMUYHBIX CHUTYyalUsAX, MPOSBIATH TBOPYECTBO U BOOOpa)keHUe, OBbITh
MHULUATUBHBIM.

OsiajeHHe YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY 1eICTBUAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA JJIS1 BBIBICHHUS MIPOOJIEM U UX PEUICHHUS B )KU3HEHHBIX U YUYEOHBIX CUTYallUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 1IEJIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JIEHCTBHSX M MOCTYNKaX MO OTHOLICHHIO K YKUBOU
IIPUPOJE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMbI, CTABUTh M (POPMYJIMPOBATH COOCTBEHHBIC 3a/laud B
00pa3oBaTeNbHON AEATEIBHOCTU U dKU3HECHHBIX CUTYaIHAX;

CaMOCTOSITEJIBHO COCTABJISATh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacipsATh paMKU Y4eOHOr0 IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHI;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT;

CcHocoOCTBOBaTh (HOPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOM SPYAMLMH B pa3HBIX OOJACTSIX 3HAHHWM, IOCTOSHHO IOBBIIIATH CBOU
00pa3zoBaTeNbHBIN U KyJIbTypHBI YPOBEHb.

2)CaMOKOHTPOJIb:



J1aBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTHUBBI B IEATECIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIETh HaBBIKAMU TO3HABATENBHON pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBHH M MBICIMTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB U
OCHOBAHHUH, UCIIOJIB30BATh NPUEMBI Pe(ICKCHH I OLIEHKU CUTYyalllu, BBIOOpA BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTAaTOB AEATECIBHOCTH;

3)npunsaTHe ce0s M APYrux:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApIYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIbTAaTOB AEATEIBHOCTH;

IPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH JPYTrOro YeaoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHsie pe3ynbTaThl ocBoeHHs nporpamMmmbl COO no 6uosoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT CHELHU(PHUECKUE A yueOHOTo npeaMera
«buonorus» Hay4yHblE 3HAHUS, YMEHHUS U CIIOCOOBI NEHCTBUN MO OCBOEHHIO, MHTEPIpETAUUd U MPEeoOpa30BaHUIO 3HAHUM, BUABI JESITEIBLHOCTH IO
MOJIyYSHHUIO HOBOTO 3HAHMS U NPUMEHEHHIO 3HAHUH B Pa3IMYHBIX yUEOHBIX CUTyallUsX, a TAKKe B PEaJbHbIX )KM3HEHHBIX CUTYallUsX, CBA3aHHBIX C
Ouosnorueil. B mporpamMe npeaMeTHbIe pe3yIbTaThl IPEACTABICHBI [0 roJaM 00ydeHHs!.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 10 knacce 1OMKHBI OTPAXKATH!

c(OPMHUPOBAHHOCTh 3HAHUWA O MECTE W POJU OMOJOIMH B CHCTEME HAay4YHOTO 3HAHMs €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOMU
€CTECTBEHHO-HAyYHOW KapTHHBI MHUPAa U HAYYHOTO MHUPOBO33PEHHMS, O BKJIAJEC POCCHICKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATIBLHON IPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJACpXKAaHWE OWOJOTMYECKUX TEPMUHOB M IOHATUH: >KU3HB, KIETKA, OPraHu3M, Merabonu3M (OOMEH BEIeCTB U
IpeBpallleHue SHEPruH), TOMEOCTa3 (CaMOperysius), ypOBHEBas OpraHM3alus KUBBIX CHUCTEM, CaMOBOCIPOU3BEIEHHE (PErpomayKIus),
HACJIEACTBEHHOCTb, U3MEHYUBOCTD, POCT U PA3BUTHE;

yYMEHHE HM3Jlarath OMOJIOTHUECKUE TEOpUH (KJIETOUHAsl, XPOMOCOMHAs!, MyTallMOHHAs!, IEHTPaJIbHAs JOTMa MOJIEKYJIIPHON OMOJIOruM), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBunoBa) u y4eHus (0 IEHTpax MHOTOOOpasus M MPOUCXOXKIEHUsS KyJbTypHbIX pactenuid H. W. BaBuiona),
OIPEJENATh TPAHULIBI UX IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJETh METOJIaMH HAy4YHOTO IMO3HAHHS B OMOJIOTHH: HAOJIIOJCHUE U ONHMCAHKUE KUBBIX CUCTEM, IIPOLIECCOB U SBJICHUMN, OpraHu3aus u
NpOBE/ICHUE OMOJIOIMYECKOr0 3KCIIEPUMEHTA, BBIIBM)KEHUE T'MIIOTE3bI, BBIIBICHUE 3aBHCHUMOCTH MEXJy UCCIEAYEMBbIMH BEIHMYMHAMU, OOBSICHEHHE
IIOJIyYEHHBIX PE3YyJIbTATOB, MCIIOJb30BAHHBIX HAy4YHBIX IIOHATUN, TEOPUHM M 3aKOHOB, YMEHHE J€JIaThb BbIBOJALI HAa OCHOBAHMM IIOJIyYEHHBIX
pe3yibTaToB;

YMEHHUE BBIIEIATh CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX U MHOIOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOLIECCOB: OOMEHA BEIIECTB M NPEBpALCHHS SHEPrUM B KiIEeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W IHEPreTUYecKoro oOMeHa,



XEMOCHHTE3a, MUTO32a, Mei103a, OTUIOI0TBOPEHUSI, PAa3MHOXKEHHS, UHIUBUAYaTIHHOTO Pa3BUTHUS OpraHu3Ma (OHTOTCHE3);

yMEHHE MPUMEHSTh MOMyUYEeHHBIC 3HAHUS A1 00BSICHEHUS OMOJIOTHYECKHX MPOIECCOB W SIBICHUM, I MPUHATHS MPAKTHUYECKUX PELICHUH B
MOBCETHEBHOM KM3HU C IIEJbI0 00ecredeHuss 0€30MacHOCTH CBOETO 3J0POBbS U 3I0POBbS OKPYXKAIOIIMX JIOACH, COOTIOACHHSI HOPM TPaMOTHOTO
MOBEJICHUS B OKPY KAIOIIEH MPUPOJHON cpelie, MOHUMaHHe HEOOXOJMMOCTH UCIIOJIb30BAHUS JOCTH)KCHUN COBPEMEHHOW OMOJIOTHH M OMOTEXHOIOTHIA
VIS PAIlHOHATBHOTO TIPUPOIOTIOIH30BAHUS;

yMEHHE peliaTh dJeMeHTapHbIe TeHETUYECKUE 3a]a4l Ha MOHO- U JUTHOPUIHOE CKpPEIIMBAHKE, CIICIUICHHOE HACIEeOBAHNUE, COCTABIISTh CXEMbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JUIS MIPEICKa3aHus HACIEAOBaHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATH Ja00paTOpHbIE U MPaKTUYECKUEe paboThl, COOII0AATH MpaBUIIa IpU padboTe ¢ yueOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHUECKU OIEHUBATh U UHTEPIPETUPOBATH HH(HOPMALINIO OUOJIOTHYECKOTO COIeP KaHUS, BKITFOYAOIYIO IICEBJOHAYYHBIC 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (CPEICTBA MAacCOBOW MH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTEPHUAIbl), STHUYECKHUE ACIIEKTHl COBPEMEHHBIX MCCIICIOBAHHUA B
OHOJIOrUY, MEIUIIMHE, ONOTECXHOJIOTHU;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHUs, 00001as OMOIOTHYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TemaTuveckoe NIaHMPOBaHUE

10 kJyacc
Ne N3yuaeMsblil pa3zien, TeMa ypoka Konunuects | D0P
ypoka 0 4acoB
Pa3znen 1. buoJsiorns kak Hayka 2
1 buonorus B cucreme Hayk 1 bubnmoreka [HOK
https://m.edsoo.ru/863e6122https://
m.edsoo.1u/863e632a
2 Mertoabl mo3Hanus xuBoM mnpupoabl. Ilpakruyeckas padora Ne 1 «Mcnonb3oBanue | 1 bubnmnoreka [MOK
Pa3NIUYHBIX METOAOB IPU U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY https://m.edsoo0.ru/863e6122
Pa3znen 2. ’KuBble cucTeMbl M HX OPraHU3alNs 1
3 buonornueckue CUCTEMBI, IIPOLIECCHI U UX U3YUYECHUE 1 bubnmoreka [HOK
https://m.edsoo.ru/863e6564
Pa3znen 3. XumMuuecknii COCTaB U CTPOEHHE KJIETKHU 8
4 XUMHUYECKUH COCTaB KIIETKU. Boa 1 MUHEpabHbIE COIU 1 bubnmoreka [HOK
https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue 6eIKoB | bubnmnoreka HOK
https://m.edsoo.ru/863e6b72
6 depMeHThl — Ouonorndyeckue karanmsaTopsl. Jlabopatopuas pabota Ne 1 «Uzyuenwme | 1 bubnuoreka [HOK
KaTIMTHYECKOM aKTUBHOCTH (epPMEHTOB (Ha MPUMeEpe aMUIa3bl MM KaTajaa3bl)y https://m.edsoo.ru/863e6b72
7 YriaeBoapl. JIunuasl 1 Bubnuoreka LHOK
https://m.edsoo.1u/863e6870
8 HyxknennoBbie kucnotsl. ATO | bubnmnoreka HOK
https://m.edsoo.ru/863e6d5c
9 Hcropus n metoas! uzydeHus kietku. Knerounas reopus 1 bubnmoreka [HOK
https://m.edsoo.ru/863e6e88
10 KreTka Kak 1enocTHas KUBasi CUCTEMA 1
11 Crpoenue sykapuotnueckoil kietku. Jlabopatopuas pabora Ne 2 «M3yuenue ctpoenus | 1 Bubnuoreka IHOK
KJIETOK DPAaCTeHWH, >KUBOTHBIX, IpUOOB M OakTepuil MOJ MHUKPOCKOIIOM Ha T'OTOBBIX https://m.edsoo.ru/863e6ft0https://m
MHKponpenaparax U ux OIUCaHUEe)» .eds00.ru/863e716¢
Paznea 4. ’KusHeneaTeJIbHOCTh KJIETKH 6
12 OOMeH BEIIECTB HUIM METa00IU3M 1 bubnuoreka LHOK
https://m.edsoo.ru/863e766¢
13 doTtocuHTe3. XEMOCHUHTE3 1 bubnuoreka [HOK

https://m.edsoo.ru/863e7c¢98




14 DOHepreTuyeckuii 0OMeH bubnmoreka [HOK
https://m.edsoo.ru/863e7aae
15 Kuzuennbrit nukn kietku. Jlenenwe kineTku. Mwuto3. JlaGoparophas pabora Ne 3
«Ha6mo;[eHHeLI MHUTO32 B I[KJ]CTKaX KOHYHMKA Kopeumap n}I/)Ka II{)a TOTOBBIX buGnnorexa HOK
https://m.edsoo.ru/863e7dc4
MHUKpOIpenaparax»
16 buocunTtes 6enka. Peakiiys MaTpUYHOTO CHHTE3a bubnmnoreka HOK
https://m.edsoo.1ru/863e796¢
17 Tpancisauus — 6uocuHTe3 Oenka bubnmoreka [HOK
https://m.edsoo.1ru/863e796¢
Paszpnea S. PasMHoKeHHe M1 HHAUBHAYAJIbHOE pa3BUTHE OPraHU3MOB
18 Hexknerounslie GopMbl )KU3HU — BHPYChI bubnmoreka [HOK
https://m.edsoo.ru/863e7540
19 @OpMBI pa3sMHOKEHUS OPraHU3MOB bubnmoreka [HOK
https://m.edsoo.ru/863e81b6https://
m.edsoo.ru/863e831e
20 Meiio3 bubnuoreka LHOK
https://m.edsoo.ru/863e714a
21 OOpazoBaHue 1 pa3BUTHUE MOJNOBBIX KiIeToK. OmiogoTBopenue. Jlaboparopuas padora Ne bubnuoreka [HOK
4 «M3y4yeHue cTpOeHus MOJIOBbIX KJIETOK Ha TOTOBBIX MUKpOINIpENapaTax» https://m.edsoo.ru/863e81b6
22 WNHpuBuayanbHOE pasBUTHE OPraHU3MOB bubnmoreka [HOK
https://m.edsoo.ru/863e8436
Pazpnen 6. HaciieicTBEHHOCTh M M3MEHYMBOCTH OPTaHU3MOB
23 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH U U3MEHYUBOCTH bubnmoreka [HOK
https://m.edsoo.1u/863e8612
24 3aKOHOMEPHOCTH HaclleI0BaHUs TPU3HAKOB. MOHOTHOPHIHOE CKPELIMBAHNE bubnmoreka [HOK
https://m.edsoo.ru/863e8878
25 JurnOpuaHoe cKpeuBanue. 3aKOH He3aBUCUMOT'0 HAacJel0BaHUs IPU3HAKOB bubnmoreka [HOK
https://m.edsoo.ru/863e89a4
26 CuerieHHOe HacienoBaHue mpusHakoB. Jlabopatophass pabora Ne 5 «U3yueHue
p;ynLTaTOB MOHorHI([Ssz[HOFO I/Ip,ZLI/IFI/I6pI/LHHOFO cEpeuI:HBaHHI;)I y Apo30QuIIbI HA F(})/TOBLIX bubsmoreka HOK
https://m.edsoo.ru/863e8c60
MHUKpOIpenaparax»
27 I'eneruka nona. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C I10JIOM bubnuoreka LHOK
https://m.edsoo.ru/863e8c60
28 N3smenunBocTh. HenacnenctBenHas wu3MeHUHMBOCTH. JlaGopatopHast pabGota Ne 6. bubnmnoreka [HOK

N3yuenne MoaM(UKAMOHHOW HM3MEHYMBOCTH, IOCTPOEHHE BapHALMOHHOIO psiia H

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




BAPUALIMOHHON KPUBON»

29 HacnencrBennast u3menunBocTh. JlaGopatopHas pabGora Ne 7. «AHanu3 MyTauuid y bubnmnoreka [MOK
Jpo30¢UIIBl HAa TOTOBBIX MUKpOIMpENnapaTax» https://m.edsoo.ru/863e8efe
30 I'eHeTuka yenoBeka bubnuoreka [HOK
https://m.edsoo.ru/863e8d78
31 O6o06mu1enue no Teme «Hacne cTBeHHOCTh M U3MEHYHBOCTh OPTraHU3MOB)
Pazpnen 7. Ceneknus opranu3MoB. OCHOBbI OMOTEXHOJIOTHHU
32 Cenekius Kak HayKa U IpoLece bubnmnoreka HOK
https://m.edsoo.ru/863e9214
33 Meroasl U JOCTUKEHHUS CEIIEKIIMU PACTEHUN U KUBOTHBIX bubnmoreka [HOK
https://m.edsoo.ru/863e9214
34 buorexHoorus kak oTpacib NPOU3BOACTBA bubnmnoreka HOK

https://m.eds00.ru/863e9336
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