


MMOSACHUTEJIBHAS 3AIINCKA

PaGovas mporpamma y4yeOHoOro mpenmera «buoiorus» Ha YpOBHE CpEIHEro OoOLIero oOpa3OBaHHS
COCTaBJIeHA HAa OCHOBE TpeOOBaHMU K pe3yslbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOM MpPOTpaMMBI
cpenHero obmiero oopasosanus, npeacrapieHHbIXx B PI'OC COO, a Tak ke B COOTBETCTBUH C QeaepaTbHON
o0Opa3oBaTenpHON Tporpammoii cpeaHero obmero oopasoBanus (IIpukaz MuHUCTEpCTBa MPOCBEIICHUS
Poccwuiickoit @eneparuu ot 23.11.2022 Ne 1014) u ¢ ocHOBHOW oOpazoBatenbHON mporpammoi COO
MKOYVY «Kmouesckast COIL um. A .I1. buprokosay.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA «BUOJIOT US»
[IporpamMma o 6uonoruu JaéT mpeAcTaBIeHUE O LesIX, 00 o0uelt cTpaTeruu 00y4eHus, BOCIUTaHUS

U pa3BuTUs oOydarolmuxcs cpeicTBamu ydeOHoro mnpenmera «buonorus», ompezenser o0s3aTenbHOE
IIPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYPY, paclpelesieHue IO pasjelaM M TeMmMaM, PEKOMEHIYEMYIO
MIOCJIEI0BATENBHOCTh M3Y4YEHUsI YUYEOHOro Marepuana ¢ y4y€TOM MEXIIPEIAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€i, JIOTMKH 00pa30BaTEeIbLHOTO MPOLIECCa, BO3PACTHRIX OCOOCHHOCTEH 00yJaroImuxcsl.

B nporpamme mo Ouonoruu TakKe YYHUTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM ¥ TPEIMETHBIM pe3yJbTaTaM OOy4YeHHUS B (OPMUPOBAHWU OCHOBHBIX BHJIOB Y4E€OHO-
MO3HABATEIBHON  JIeATENbHOCTH/YUEOHBIX  NEHCTBHI  OOYdYalOMIMXCSl 10 OCBOCHHIO  COJCPIKAHUS
Ouooruueckoro oopazoBaHusl.

B mporpamme mno Ouomormum (10-11 xkmnaccel, ©a30BbIi  ypOBEHb) peaTM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3Y4YEHMM OHMOJIOTHH, Onarojapsi yeMy B HEll MpOoCMaTpUBAETCsl HAllPaBJICHHOCTh Ha
pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTAIM JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEACTaBIEHUH O 3J0pOBOM o00pase >XKHU3HH U
Oepe’KHbIM OTHOILIEHMEM K OKpyXKarolied mnpupoaHoil cpene. Ilosromy Hapsay ¢ H3ydeHUEM
0011e0MO0JIOTHYECKUX TEOPUM, a TaKkKe 3HAHUM O CTPOEHHM JKMBBIX CHCTEM PA3HOIO PaHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAIOLIUX B HUX MPOLECCOB B IPOrpaMMe Mo OMOJIOTUH Y/I€JI€HO BHUMaHUE UCTIOIb30BaHUIO
MOJIYYEHHBIX 3HAaHUN B TOBCEAHEBHOM JKW3HU [UIsl PEIICHUs TPUKIATHBIX 3a1a4, B TOM YHUCIHE:
Mpo(UIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN YENOBEKa, MEIUKO-TEHETHUYECKOTO KOHCYIbTHPOBAHUS,
00OCHOBaHHUS HKOJIOTMUECKU I€JIeCO00pa3HOro IMOBEACHUSI B OKPYXKAIOLIEH NpUPOJHOW cpele, aHaau3a
BIIMSIHUS XO3SIMCTBEHHON JIEITEILHOCTH Y€JIOBEKa Ha COCTOSTHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
YcuneHne BHUMaHUS K MPUKIAIHOW HAMPABICHHOCTH Y4eOHOro mpeamera «bBHOTIOTHS» MPOIUKTOBAHO
HEOOXOIMMOCTBIO O00€CIIeUeHHs] YCIOBUU ISl PEIICHUs OJHOM W3 aKTyalbHBIX 3a7ad IIKOJHHOTO
OMOJIOTMYECKOTO0 00pa30BaHUsA, KOTOpas MmpeamnosiaraeT (GOpPMHUPOBAHHE Y OOYYArONIUXCS CIOCOOHOCTH
a/1IalITHPOBATHCA K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUDA.

Bbuonorus Ha ypoBHe cpenHero o0iiero oopa3oBaHusi 3aHMMaeT BakHoe MecTo. OHa olecreynBaeT
dbopMupoBaHHE Yy OOYYarOMIMXCS MPEACTABICHUN O HAYYHOW KapTHHE MHpa, pacuupser U o0oOIraer
3HAHUS O KUBOM MPUPOJE, €€ OTINYUTENBHBIX IIPU3HAKAX — YPOBHEBOW OPraHU3alMM U HBOJIFOIIUH, CO3HAET
YCJIOBHS [IJISi: TIO3HAHWS 3aKOHOB XWBOW MpUpOnbl, (opmMupoBaHus (PYyHKIIMOHATHHOM TPaMOTHOCTH,
HAaBBIKOB 3/I0POBOT0 U 0e30macHOro oopasa *KHU3HHU, IKOJOTHUYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOUICHHUS
K JKUBOM MPUPOJIE U YEIIOBEKY.

Bonbpiioe 3HaueHne OMONOTHS MMEET TakKe JUIsl PEUIeHHs] BOCIUTATEIbHBIX UM PAa3BUBAIOIIMX 3314
cpenHero ooOmero oOpa3oBaHMs, conuanu3anuu obOydaromuxcs. M3ydenuwe Owonornu oOecreuynuBaeT
yclloBUsL Uil (POPMUPOBAHUSL HHTEIIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX M HH(POPMAIIMOHHBIX HaBBIKOB,
ACTETHYECKON KYIbTYphI, CHOCOOCTBYET HHTETpPAllMH OWOJOTUYECKMX 3HAHWW C TPEACTABICHUSMU U3
JIPYTUX Y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (DU3WKH, XUMHH U reorpaduu. Ha3BaHHBIC MONOKEHHUS O



npeJHasHauYeHUH ydeOHoro mnpeamera «buoorus» cocTaBUIM OCHOBY JUIS OIpPEENICHUS MOIXOA0B K
0TOOPY U CTPYKTYPUPOBAHUIO €TI0 COAEPKaHMsI, IPEICTABICHHOrO B IpOrpaMMe 1o OHOJIOTHH.

Ot60p comepxanus yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TMO3HIIHIA
KYJIBTypOCOOOpPA3HOr0 IMOJIX0/a, B COOTBETCTBUH C KOTOPHIM OOydaroluecs AODKHBI OCBOUTH 3HAHUS U
YMEHUs, 3HauuMble A (GOpMHpPOBaHUS OOIIEH KyJIbTYphl, OIpPECNSAIOLINE aJeKBAaTHOE I1OBEAECHUE
YeJI0BEKa B OKpYXKarolled MPUPOIHON cpenie, BOCTpeOOBaHHbIE B MOBCEIHEBHOW JKU3HU M MPAKTUYECKOMN
nestenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUW 3aHUMAIOT AJIEMEHTHI COACPIKaHUs, KOTOPbIE CIyXKaT
OCHOBOHM a1 (DOPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa H
LIEHHOCTHBIX OPHEHTALMSX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHHU3allMKi OMOJIOTHYECKOI0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJEpKaHUs ydyeOHOro MaTepuana B IporpaMMme 1o OMOJIOIMH OCYILECTBIIEHO C
y4€TOM NPHOPHUTETHOTO 3HAYCHHSI 3HAHMA OO0 OTIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM HpPUPOABI, O €&
YPOBHEBOH OpraHM3allid W HBOJIONUH. B COOTBETCTBUM € 3THUM B CTPYKType Y4eOHOro Mpeamera
«buonorus» BELIEICHBI CIEAYIOUIME COIEpKaTeNbHbIe JIUHUM: «buosorus kak Hayka. MeTonbl Hay4HOTO
no3HaHus», «Kietka kak Ounosorudeckas cucrema», «Opranusm Kak Ouosjoruyeckas cucteMay», «Cucrema u
MHOT000pa3fe OpraHuYecKOro MHpay, «IBONIOLUHUS KUBOH HPUPOAB», «IKOCHCTEMBl M TNPHUCYIIHE HM
3aKOHOMEPHOCTI.

Lenp nzyuenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE O0yYarOIUMUCS
3HAaHUSIMHM O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuoOpereHue
YMEHHMM HCIONb30BaTh 3TU 3HAHMS JUISl TPAMOTHBIX JEHCTBUI B OTHOILIEHUU OOBEKTOB >KMBOW MPUPOJIBI U
peIIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1esu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecrieuuBaeTcs
pELICHNEM CIIENYIOIINX 3aau:

OCBOEHME OO0YyYalOUIMMHCS CHUCTEMbl 3HAHUW O OHOJIOTMYECKUX TEOpHUSAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIOTEe3aX, IMpaBWiIax, CIYKallMX OCHOBOM aiii (OpMHUpOBaHMSI TNPEACTABIECHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO IIO3HAHUS, CTPOEHUH, MHOTrooOpa3uu H
0COOEHHOCTSIX ’KMBBIX CHCTEM Pa3HOI'O YPOBHS OpraHU3alliM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHU;

(dopMupoBaHHEe y 00yUarOIUXCsl TO3HABATENIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpolLleCCEe aHajM3a JAHHBIX O MYyTAX Pa3BUTHSA B OMOJIOTMM HAy4YHBIX B3IVIAZOB, MJEH M MOJIXOMOB K
U3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aUU;

CTaHOBJICHHE Yy 00y4aroImuXcs 00IIel KyabTyphl, (YHKIIMOHAIbHOW TPAaMOTHOCTH, Pa3BUTHE YMEHHM
OOBSCHATH U OLICHUBATh SIBJICHMS OKPYXKAIOIIErO0 MHpa KUBOM NMPHUPOJbI HA OCHOBAaHUU 3HAHUU M OIBITA,
MOJTyYEHHBIX TPU U3YyUEHUU OUOJIOTHH;

¢dopmupoBaHHe y OOy4aroIUXCs YMEHMH MJUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKMX 3HaHUM B
MIPAKTUYECKOW JEATEIbHOCTH YEJIOBEKA, pPa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHH H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KMBOM IPUPOABI, HEOOXO0AUMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COONMIOACHUS HTHYECKMX HOPM TpU MPOBEAECHUM OHUOJIIOTHYECKUX
HCCIIEIOBAHNH;

OCO3HaHHE IEHHOCTU OMOJIOrMYECKUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
1 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUNA M YMEHUH B MOBCEJIHEBHOW JKU3HH JUIsl OLEHKH MOCIEACTBUN
CBOEH JNIeATENbHOCTH 10 OTHOLIEHHIO K OKpYXKarollell cpezie, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
coOmoienrne Mep npodrIakTUKy 3a0071eBaHU.

B cucreme cpennero obuiero obpazoBanus «buonorusy», nydaemass Ha 0a30BOM YpOBHE, SBISETCS
00s13aTeNbHBIM YYE€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpPeAMETHOH obsactu «EcTecTBEHHO-HAy4HbIE
IIPEIMETBD.



Mecto B yueOHOM 1uiaHe:/[11 wm3ydeHuss Owojorud Ha 0a30BOM YPOBHE CpPEIHETO OOIIEro
oOpazoBanms oTBoautTcs 68 yaco: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 yac B
HEJIETTIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OHOJIOIMM C OOLIECTBEHHBIMH, TEXHHYECKUMU M APYIrMMHU
€CTECTBEHHBIMH HayKamH, (puinocoduelt, STUKOH, ICTeTUKOW 1 mpaBoM. Ponb Onosnoruu B hopMupoBaHUH
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrcTeMa OMOJOTUIECKIX HAYK.

Metoapl TMO3HAHHWS KUBOM TNPHUPOAbl (HAOIIOAEHUE, HKCHEPUMEHT, ONHMCAHUE, HW3MEPEHHeE,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

TaOmuip! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGopaTopHble H NpaKkTH4YecKne padoThbi:

IIpaktuyeckas padoraNe 1. «Vcnonp3oBaHHE PAa3IUYHBIX METOAOB IPU M3Yy4YEHHHM OHMOJOTMYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTIMuYMe >KUBBIX CHUCTEM OT
HEOPraHUYECKON IIPUPOJIBI.

CBoiicTBa OMOCHMCTEM W WX pa3HOOOpa3zue. YPOBHHM OpPraHHM3alUU OHOCHCTEM: MOJICKYJISPHBIM,
KJICTOYHBIH, TKaHEBBIH, OPTaHU3MEHHBIH, TOMYJIAIIMOHHO-BUI0BON, IKOCUCTEMHBIH (OHMOT€0IIeHOTHYECKHIA),
OnocdepHBIN.

JdeMmoHcTpamum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHHU OpraHU3alluy )KUBON TIPUPOIBI.

Ob6opynoBanue: monaens mosiekyinsl JJHK.

Tema 3. XumMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XVWMHYECKUHI COCTaB KJIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOIJIEMEHTHI, MUKPOdJIEMEHThl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMH BOJBI U MUHEPAIBbHBIX BellecTB B KieTke. [loanep:kanne ocMoTHYeCKOro OasiaHca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTHI — MOHOMepbl OenkoB. HesameHumble u
3aMEHUMbIE AMHHOKHUCIOTHl. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW MOJIEKYJIBI
(nepBuYHasi, BTOpPUYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBA OEIIKOB.
buonoruueckue GpyHKIMu OEIKOB.

®depmeHTHl — OHonornyeckue Kartanusatopbl. CTpoeHue (epMmeHTa: akKTUBHBIM LEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns pepMeHTOB OT HEOPraHMUECKUX KaTaIn3aTOpPOB.

VYreBonbl: MOHOCaxapu bl (TIIOK03a, prbo3a U Ae30Kkcupru003a), Aucaxapuibl (caxaposa, JIakTo3a) U
noJtcaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTi0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Junuasl:  Tpuraunepuasl, ¢ocdomunuas,, crepounsl. [uapodmibHO-rHAPOdHOOHBIE CBOMCTBA.
buonornueckue ¢pynkuuu nunuoB. CpaBHEHHE YIIIEBOIOB, OSIKOB M JIMIHUOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX KACIOT. CTPOECHHE U
¢byukun JJHK. Crpoenne u ¢pyukiuu PHK. Buast PHK. AT®: crpoenne u GyHKIMH.

[utonorus — Hayka o kierke. KierouHass Teopuss — mpuMep B3aUMOJCHUCTBUS uaed U (PaKToB B
HAy4YHOM ITO3HAHUU. MEeTO/IbI U3yUEHUS KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOIne NpU3HaKy KJIETOK: 3aMKHYTas HapykHas MeMOpaHa,
mosnekyinbl JIHK kak reHeTHdeckuii anmapar, CHCTeMa CHHTe3a Oelka.

Tumnbl K1eTOK: 3yKapuoTHyecKas U mpokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTHUECKON
kinetku. Kierounas crenka Oaktepuil. CTpoeHHE SYKapHOTHYECKOM KieTKd. OCHOBHBIE OTJIMYHSA
PaCTUTENBHOM, )KUBOTHON ¥ TPUOHOM KJIETKH.



IloBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTCHKAa, TIJUKOKAIMKC, WX (YHKLIUU.
[Tnaszmarndeckass memOpana, e€ cBoiicTBa u PpyHkiuu. [luTomnasma u e€ opranouabl. OmHOMEMOpaHHBIC
opraouasl kierku: OIIC, anmapar [onpmxu, au3zocoMbl. I[lonyaBTOHOMHBIE OpPraHOMABI KIIETKU:
MUTOXOHAPHUH, TacTuipl. [Ipoucxoxaenne MUTOXOHIpUN HM TuacTui. Buasl minactua. HememOpanHbie
OpPraHOU[IbI KJIETKH: PUOOCOMBI, KIIETOUHBIN LIEHTP, EHTPHOJIN, PECHUUKH, KI'YTUKU. DYyHKIIMK OPraHOU OB
KJIETKU. Britouenus.

SAnpo — perynsTopHslil eHTp kieTku. CTpoeHue sapa: siaepHas 000J104YKa, KapuoIula3Ma, XpOMaTuH,
SIPBILIKO. XPOMOCOMBI.

TpaHcnopt BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llneiaen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnipenenenne XMMHUYECKUX 3JIEMEHTOB B HEKHMBOM mpupone», «Pacrpenencnue
XUMHMUYECKUX 3JIEMEHTOB B KUBOU NIPUPOACH.

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHYECKUX 3IEMEHTOB», «CTpOCHHE MOJEKYJIIbI
BONbI», «buocuHTe3 Oenka», «CtpoeHue MoseKynbl Oenka», «Ctpoenme ¢depmenTa», «HykienHOBbIE
kucnotel. JTHK», «Crpoenne monekynsl AT®», «CtpoeHuE 3yKapuOTHYECKON KIETKH», «CTpocHHe
KUBOTHOM KJIETKNW», «CTpOoeHHE pacTUTENbHOM KIETKW», «CTpoeHHne IpPOKApUOTHUYECKON KIIETKU,
«CTpoeHue ssipa KIeTKW», «YTIeBOAb», «JIUmuasn».

O6opynoBaHue: CBETOBOW MHUKPOCKON, 000pYyIOBaHWE NJisi MPOBEACHUS HAOIIOJCHUM, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTE€pUAIbHBIX KIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnasi pabora Ne 1. «l/3yueHune KaTaJUTHUYECKOH aKTUBHOCTH (PEPMEHTOB (Ha HpHUMEpe
aMuJIa3bl WIK KaTanaas3bl)y.

JIaGoparopHast pabora Ne 2. «M3ydyeHue CTpOeHUs KJIETOK pacTeHUH, KUBOTHBIX M OakTepuil mon
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WM MeTa0OIU3M. AcCUMWIALNSA (TJIACTUYECKUM OOMEH) W JTUCCUMMIISILIUS
(oHepreTHyecknii 0OMEH) — JBE CTOPOHBI €IMHOTO Ipolrecca MerabonuszMa. Poib 3aKOHOB COXpaHEHMS
BEIIECTB M SHEPIMH B IOHUMaHUU METa00IM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIM U rerepoTpodHbiil. Ponb pepMeHTOB B 0OMEHE BELIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMHOBas ¢a3bl porocuHTe3a. Peakuuu dortocunreza. DPPpekTUBHOCTD
¢dorocunTe3a. 3HaueHue (GoToCcHMHTE3a NI KU3HM HA 3emuie. BiusiHue ycioBHil cpeabl Ha (OTOCHHTE3 M
CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OaKkTepun. 3HaYeHNEe XEMOCUHTE3a [T KU3HHU Ha 3eMJIe.

DOHepreTuyeckuii 0OMeH B KieTke. Paciernienue BemecTs, BbIACIEHHE U aKKyMYJIUPOBaHUE SHEPTUU
B KJIETKe. JTambl 3HepreTudeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucnopogHoe okucieHue,
unu  KkietouHoe geixaHue. OxwucnurensHoe (ochopunupoBanne. DPPEKTUBHOCTH IHEPTETHUECKOTO
oOMeHa.

Peakiiun matpuunoro cunre3a. I'enetnueckas uHdopmauus u JIHK. Peanuzamus reneruueckoi
uHpopmanuu B kieTke. ['eHeTnueckuii kox U ero cpoiicrBa. Tpanckpunums — matpuusbiii cunte3 PHK.
Tpancnsiiust — OuocuHTe3 Oenka. Dtambl TpaHcisuuu. KomaupoBanwe aMUHOKHCIOT. Ponbs pubocom B
OuocuHTe3e Oenka.

Hexnerounsle ¢opmbl Xu3HU — BHpYChl. Mcropusi oTkpbiTus BupycoB (/. WM. MBaHOBCKMIA).
OcCoOEeHHOCTH CTPOCHHUS U KM3HEHHOTO LuKJa BHpYycoB. bakrepnodaru. bonesnu pacreHuii, KUBOTHBIX H
YeJI0BEeKa, BBI3bIBaeMble BUpycaMu. Bupyc mmmyHonedunmra vemoBeka (BUY) — Bo3oynurens CITINda.
OOparHasi TpaHCKpuUIIMs, peBepraza M uHTerpasa. IIpodmiakTuka pacnpocTpaHeHHs BUPYCHBIX
3a00JIeBaHUH.



JdemoHcTpaumuu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuiet u cxembl: «Tunsl nuranusy, «Metadonuzmy», «MUTOXOHAPUSIY), « IHEPTETUICCKUI 0OMEH»,
«Xnopomiacty, «Portocuntedn, «Ctpoenne AHK», «Ctpoenne m (yHKimonupoBanue reHay», «CuHTE3
oenkay, «['eHetmyeckuii kox», «Bupycw», «bakrepmodarm», «CTpoeHHWE W KU3HCHHBIM ITMKJI BHpyca
CII1/a, 6axtepuodaran, «Permmukamms JJHK».

Ob6opynoBanue: moxaenu-anumkauuu «Yasoenune JHK wu tpanckpunums», «buocunres Oenxay,
«CtpoeHue KieTkn», Mozaeinb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

KiteTounslii IUKII, WM )KU3HEHHBIN UK KIeTKUA. MHTepdaza u muto3s. [Iporeccel, mporekaromye B
unTepdaze. Permmkanus — peakuus matpuunoro cunte3a JJHK. Ctpoenune xpomocom. XpOMOCOMHBIH
Habop — xapuotun. JIMIIOMAHBIN U TamIoOWIHBI XpOMOCOMHBIE HAaOOpbl. Xpomatuzsl. L{uTonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAJIbHOT'O PAa3BUTHUSL OPTaHNU3MOB.

Henenne knetku — muto3. Craguu mMurtosza. [Ipoueccsl, Ipoucxoasiiue Ha pa3HbIX CTaJAMSIX MUTO3A.
buonornueckuii CMbICIT MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@DopMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIooe U MoJioBoe. Bupl 6ecronoro pa3sMHOXKEHUS: JIeJIeHUE
HAJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa3OBaHME, BEreTaTHBHOE pPa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €0 3HAYEHUE JUIS CEJICKIIUH.

[TosnoBoe pa3MHOXKEHUE, €T0 OTIIMYUSA OT OECIOIOrO.

Meiio3. Craguu Mmeiiosa. [Iponeccsl, mpoucxoasimue Ha cragusx meidos3a. IloBegenue xpomocoMm B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaU€HUE MeEH03a.

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10/10BBIE Kene3bl: CEMEHHUKH

u suuHukd. OOpa3oBaHHWE M PAa3BUTHE TMIOJOBBIX KIETOK — TaMmeT (CIepMaTo30uJl, SUIICKIETKa) —
criepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHHUs SHIEKIETOK M crepMaro3ouoB. OIUI00TBOpEHHE.
ITapTenorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHaiIbHOE pa3BUTHE (dMOpuoOreHes). ITambl
SMOPHOHAILHOTO PAa3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX: JIpOOJIEHUE, TacTPyJslUsl, OpPraHOTCHE3.
[ToctomOpuoHanbHOe pazBuThe. TUIBI TOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HEMPAMOE (JTMUUHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IIBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHH, CTaIMH PA3BUTHSL.

JdemoHcTpaumnu:

Tabnuie! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OMIIOOTBOPEHHE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «Jlenenue KieTku Oaktepuii», «CTpoeHUE MOTOBBIX
KIeTok», «CTtpoeHne XpoMocoMbl», «Knerounslid nmkim», «Pemmkamus JHK», «Mwuto3», «Meito3y,
«[Ipsimoe u HempsiMoe pa3BuTHE», «['amMeToreHe3 y MIIEKOMUTAIOUIMX U 4eloBeka», «OCHOBHBIE CTaIuu
OHTOT'EHE3a».

O6opynoBaH#e: MUKPOCKOT, MUKpompenaparsl «CrepMaTo30u bl MIECKOIUTAIOIIETOY, «SIHIeKIeTKa
MJIEKOTTUTAIONIET0», «KapuoknHe3 B KIIETKaX KOpeIIKa JIyKa», MarHUTHas MOJENb-anTuInkanus «/lenenue
kietku», moaenb JIHK, monens meTadazHol XpOMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabGmioneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax.

JlabopaTtopHas padota Ne 4. «3ydeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENaparaxy.

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaum reHeTuku. Mctopus pa3BuThs reHEeTHUKU. Poib IUTONOTMH W AMOPUOIOTHHU B
CTAaHOBJICHMHM TeHETHKU. Bkman poccuilckux M 3apyOeKHBIX YUY€HBIX B pa3BUTHE T'€HETUKH. MeTozbl
reHEeTUKH  (THOPUIOJIOTUYECKHH,  IMTOTCHETHYECKUH,  MOJIEKYJIsIpHO-TeHeThdeckuii).  OCHOBHBIE
TE€HETUYECKUE MOHATHUS. | 'eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIUBaHUM.



3aKOHOMEPHOCTH HACIEIOBaHUS TPU3HAKOB, ycTaHOBIeHHbIe I. Menaenem. MoHoruGpuaHOE
CKpelllMBaHue. 3aKOoH equHO-00pa3usi ruOpuaoB mepBoro mokojeHus. [IpaBuio nomuHupoBaHMs. 3aKOH
paclileIIeHusl IPU3HaKoB. [ 'nnores3a unctorsl ramet. [loHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyBaHue. 3aKOH HE3aBHCHMOIO HacjelO0BaHUsS INpU3HAKoB. Llurorenermueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUs. AHAIM3UpYOlIee CKpemuBanue. Vcnoap30Banue aHaIu3upyOLero
CKpEILMBAHUS JUIS ONIPEICIICHUS TeHOTUIIa OCOOU.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. MopraHa 1o CIEIUIGHHOMY HAcJeI0BaHUIO TCHOB.
Hapymienue cuenenus reHoB B pe3yJibTaTe KpOCCUHIOBEpA.

XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH. [ eHeTuuecKue KapThl.

I'enetnka mnona. XpoMOCOMHOE omnpeneneHue Imona. AyYTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHbI€ U reTeporaMeTHble OpraHu3Mbl. HacienoBanue npu3HakoB, CLEIJIEHHBIX C ITOJIOM.

W3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJIEICTBEHHAss M HacleACTBEHHas. Poib cpeabl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(MUKAIMOHHOW M3MEHYMBOCTU. BapuanuroHHbIi
psn ¥ BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KoaudyecTBeHHbIE U KAUECTBEHHBIE PU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAU(UKAITMOHHOM U3MEHYUBOCTH.

Hacnencreennasi, Wi reHOTUITMYECKAs, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYHMBOCTh. Meio3 u
MOJIOBOM  TpOIECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs  HW3MEHYHUBOCTb.
Knaccudukanusa Mmyranuii: reHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyrareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIeACTBeHHOM n3MeHunBoctu H. . BaBuiosa.

BHesiepHast Haca€1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/Ibl TEHETUKH YEIOBEKA: T€HEATOTUYECKHI,
ONM3HELOBBIM, IMTOrCHETUYECKUH, OHMOXMMHYECKUH, MOJeKylspHo-reHeTnueckuidl. CoBpeMeHHOe
OIlpe/ieJIEHUE NeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHMPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YMCJIE C MOMOILBIO
[1I[P-ananu3a. HacnencTtBennsie 3a0o0sieBaHUsI YeIOBEKA: TeHHbIE O0JI€3HM, OOJIE3HH C HACIIECICTBECHHOM
IPEIPaCOI0KEHHOCTbIO, XpPOMOCOMHBIE Oose3HH. ComaTuyeckre U reHeparuBHble MyTanuu. CTBOJIOBbIE
kieTkd. [IpuHIUOBl 370pOBOrO 00pa3a KU3HU, TUATHOCTHKH, MPO(PUIAKTUKH U JICYCHHUS TeHETHYECKUX
Oone3neil. MeaMKO-TeHETUUECKOe  KOHCYJbTUPOBAaHWE. 3HAYCHHUE  MEIUIIMHCKOM  TEHETHKH B
MPEOTBPALEHUH U JICUEHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanum:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii, H.
N. BaBuiios.

Tabmuipr u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE M €r0 LUTOTEHETHYeCKas OCHOBA», «3aKOH
pacIleryieHus ¥ ero [UTOTeHeTHYecKasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUruOpuHoe CKpelnBaHmuey,
«Juronornueckue OCHOBBI JUTHOPUIHOTO CKpelmuBaHus», «Meio3», «B3auMopaeicTBue aelbHbIX
reHoBy», «['eHeTnueckrue KapThl pacTeHUM, KUBOTHBIX M YeJoBeKay, «l'eHeTuka moia», «3aKOHOMEPHOCTH
HACJIEIOBaHMsI, CLEIUIEHHOTO ¢ mojiom», «KapuoTumsl yegoBeka M >KUBOTHBIX», «BHIbI U3MEHUMBOCTHY,
«MonudukanmonHas HM3MEHUMBOCTHY, «HacmemoBanue pesyc-gpakropa», «['€HeTHKa TpYII KpPOBUY,
«MyTanroHHas U3MEHYUBOCTHY.

Ob6opynoBanue: MO/IETTU-aNTTUKAL N «Monorubpuanoe CKpEIlMBaHUE, «Henonnoe
JOMUHUpOBaHUEe», «Jlurndpuanoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpOIMpenapar
«Apozoduna» (Hopma, MyTanuu GopMbl KPBLIIBEB U OKPACKHU Tena), repbapuii «"opoX MOCeBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopatopnas pabora Ne 5. «l/3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHUIHOTO
CKpEeIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopnast pabora Ne 6. «M3ydeHune MOAU(PHUKAIMOHHON WM3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlabGopaTtopHas padota Ne 7. «AHanu3 MyTaruii y 1po30( bl Ha TOTOBBIX MHKpOIIpenapaTax».

[Tpaktrueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak HayKa M IpoIecc. 3apoKIeHUE celeKuun U qomectukanus. Yuenue H. Y. BaBuoBa o
LEHTPax MPOMCXOXKJIEHUS U MHOTrooOpa3us KyJIbTYpHBIX pacTeHUU. LIeHTphl MpOUCXOXKACHUS TOMAITHUX
XKUBOTHBIX. CopT, IOpOJIa, IITAMM.

CoBpeMeHHbBIE METO/IbI CeNeKIMH. MacCOBBI U WHAMBHYaTbHBI OTOOPHI B CENEKIIUU PACTCHUN U
KUBOTHBIX. OIlleHKa JKCTepbepa. bBIM3KOPOACTBEHHOE CKpelMBaHHe — WHOpuAMHr. Ywucras ITUHUS.
CkpeuBanue 4ucThix jauHuA. [ereposuc, unu rulpunHas cuia. HepoiacTBeHHOe CKpellMBaHUE —
ayropununr. OtnanénHHas tuOpuam3anmus u € ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJydyeHHe
MOJIMILIONO0B. JIOCTHKEHMSI CEEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak orpaciip npou3BoAcTBa. ['eHHast HHKEHepHusi. DTallbl CO3/1aHus PEKOMOMHAHTHOM
JAHK u Ttpancrennsix opranu3moB. Kiierounas unxeHepus. Kierodnsie KynbTypbl. MHUKPOKIOHAJIBLHOE
pa3MHOXKeHHE pacTeHui. KioHuMpOBaHHE BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Dkonornyeckue u aruaeckue npodneMsl. 'MO — reneTrnuecku MOAU(DUITUPOBAHHBIE OPTaHNU3MBI.

JeMoHcTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuuer u cxempl: kKapta «LleHTpBI MPOUCXOXKIEHUSI W MHOT000pasusi KyJIbTYPHBIX PAaCTCHUN,
«[lopoapl nOMamIHUX KUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtTaanéHHas TUOpUAU3ALULY,
«Pabotbl akanmemuka M. @. HBanoBay, «llomumnoumus», «OO0bekTsl OuoTexHONMOTMM», «KileTouHble
KYJbTYpbI U KJIOHMpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKH IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYJIbTYpHBIX COPTOB PAcCTEHMHIA,
repOapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIBI M TOCTHKEHHS CEJEKIIMN PACTeHUN U )KMBOTHBIX (HA CEJICKIMOHHYIO
CTaHIUIO, MJIEMEHHYI0 (pepMy, COPTOMCIBITATENFHBIH YYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTopuio
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIrouMOHHAsA OUOJIOTHS.

[Ipennochliki BO3HUKHOBEHHUS SBOJIIOIMOHHOM TeOpuUH. OBOJIOLNMOHHAs Teopus U €€ MecTO B
6uosioruu. BiusiHIe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CuzerenscrBa »BoimouMu. IlaneoHTOnOrMYeckue: MOCIENOBATENBHOCTD TIOSABIECHUS BHUIOB B
MaJIEOHTOJIOTUYECKON JIETOMHUCH, TiepexoiHble (opMbl. bruoreorpaduyeckue: cxoacTBO U pazinuue GayH u
(b70p MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U PAa3IndMs SMOPHOHOB pa3HbIX BUI0B MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMHMYECKHE: TOMOJIOTUYHBIC, AHAJOTHYHBIC, DPYAWMEHTApPHBIC OpraHbl, aTaBU3Mbl. MOJIEKYJISpHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX MyTEeH y BCeX
OpPraHHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHHS JapBUHM3Ma. [[BHXKyIIMe CHUIIBI
SBOJIOIMKM BHUJAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE TIPU OrPAaHUYEHHOCTH PECYpPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ oCHOBHbBIE MOJI0KEHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BU1a U 3BOJIIOLUY.

JBwxynme cuwibl  ((akTopbl) HBOJIONMM BHUAOB B HpupoAe. MyTalMOHHBIM Mpoiecc u
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmyssIimoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpamus.

EcrecTBenHnbIit 0TOOp — HamnpaBstomuid GpaxTop 3BoIonUd. POPMBI ECTECTBEHHOTO O0TOOpA.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ylbTaT »HBOJIONUH. I[lpumepsl mnpucnocoOneHuil y
OpraHu3MoB. ApoMOp(O3bI U UANO-AJANTAIUH.

Bunx u Bunoo6pazoanue. Kpurepuu Buga. OcHoBHBIE (popMBI BHI00Opa3oBaHus: reorpaduieckoe,
JKOJIOTHYECKOE.



MaxkpoaBosmorusi. @opmbl IBONTIONMK: PHIIeTHYECKas!, IUBEPreHTHAsA, KOHBEPT€HTHAs, apaJulebHasl.
HeoOpaTtumocTs 3BOMIOINN.

IIpoucxoxaeHue OT HecHelUaln3upOBaHHBIX HpeakoB. Ilporpeccupyromas —crenuanu3anus.
AnantuBHas pagdanus.

JdemoHcTpaumnu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hdapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkensb, .
Mironnep, A. H. Cesepuios.

TaOmuupl um cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoibllIM I[103BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cymiecTBoBaHUE», «EcTecTBeHHBIH 0TOOP»,
«MHoroo0pasue copToB pacteHuit», «MHorooOpa3ue nopoj *KUBOTHBIXY», «llonmymsuuny, «MyTannoHHas
M3MEHYMBOCTB», «Apomopdossy, «Mamoamantammmy», «OOmas naerenepauus», «/IBwKymue CHIIBI
ooy, «Kapra-cxema wapmpyra mnyremectBuss Y. JlapBuHay, «boppba 3a cyliecTBOBaHUEY,
«[IpucnocobnenHocts  opranusmoB»,  «['eorpaduyeckoe  BuAOOOpazoBaHUE»,  «IKOJIOTHUECKOE
BUJI000pa30BaHUEY.

O6opynoBaHMe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKu, HabOp IUIOJOB U CEMSIH,
koutekuus «IIpumepbl 3alUTHBIX MPUCIIOCOOJIEHUN Y >KMBOTHBIX», MOJelb «OCHOBHBIE HalpaBiICHUS
ABOJIIOLIMNY, 00bEMHAsE Moieh «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, Kouiekius «DopMbl COXpaHHOCTH HCKOMAEMBIX JKHUBOTHBIX H
pacteHuii», moaenp ammnkanus «llepexkpéct xpomocom», BiaxHbIE Ipenaparsl «Pa3BuTue HaCEKOMOIoy,
«Pa3Butne narymkuny, Mukpornpenapar «/Ipo3odunay (HopMma, MyTanuu GOpMbI KPBUTEEB M OKPACKH TEIIA).

JlabGopaTopHble H NpaKTUYecKue padoThbl:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHast pabora Ne 2. «Omnmcanue MPHUCIIOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCUTEIILHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4dHbIE IIPENCTABICHUS O 3apOKICHUM KU3HU. HayuHble runore3sl BOSHUKHOBEHMS JKU3HU Ha
3emiie: abMOreHe3 U naHcrnepMusl. XuMU4ecKast 3BOToIUs. AOMOTeHHbIN CUHTE3 OPraHUYeCKUX BEIECTB U3
HEOpPraHMYECKUX. OKCHEPUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKOW »HBomouuu. HauanbHble 3Tamsl
Oouosiornyeckoit sBomonmu. I'mnoreza PHK-mmpa. @®opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE NMPOTOKJIETKH. [lepBrie KiIeTKH U MX 3BOIoLUsA. POPpMUPOBAHUE OCHOBHBIX TIPYIII KU BBIX
OpPraHHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam U nepuonaMm. Kartapxel. Apxeickas W MpOTEPO30MCKask dPHI.
[Taneo3olickass 3pa u e mepuoAbl: KeMOpUHCKUI, OpPIOBUKCKHM, CHIIypUICKHUH, JIEBOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ epuoabl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3zoiickast 3pa u €€ neproibl: MajIeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepHucTrKa KIMMaTa U Te0JIOrMYeCKUX IpoueccoB. OCHOBHBIE ATalbl SBOJIIOLMH PACTUTEIBLHOTO
U JKUBOTHOTO Mupa. ApoMop(ho3bl y pacTeHHH U >KUBOTHBIX. [losiBIIeHUE, paciBET W BBIMUPAHUE TPYII
KUBBIX OPraHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BOJIOIUH. OCHOBHBIE CHUCTEMATUYECKHE TPYIIIbI
OpPraHHU3MOB.

OBonronus 4enoBeKa. AHTPONOJOrUs Kak Hayka. Pa3BUTHE NpeACTaBIEHUN O INPOUCXOKICHUU
yenoBeka. Meronpl u3ydyeHHs aHTpororeHe3a. CXOACTBa M pa3iMyusi YeJIOBeKa U KMBOTHBIX.
CucremaTnyecKkoe Moja0KEHHUE YEIOBEKa.

JBwxynme cuibl ((pakTopbl) aHTpomoreHesa. HacnencTBeHHas HW3MEHYMBOCTh M €CTECTBEHHBIN
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaauM M BETBU 3BOJIOLMM 4YEJIOBEKAa: aBCTpaJonuTek, Yemoek ymenbid, Yenosek
npAMOXOoJAIniA, YenoBek HeaHaepTalbCkuil, UenoBek pasymHubiil. Haxonky nCKonmaeMbIX OCTaTKOB, BpEMs
CYIIIECTBOBAHMS, 00JIaCTh PaCIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.



UYenoseueckne packl. OCHOBHBIC OOJIBIIME pachl: €BpONEOWOHAs (E€Bpa3Wiickas), HErpo-
aBCcTpayionHas (dKBaTOpUaIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHCKas ). UepThl MPUCTIOCOOICHHOCTH
IIPEICTAaBUTENIEH UETIOBEUECKUX Pac K YCIOBUSM cyllecTBoBaHusA. EQuHCTBO uenoBedeckux pac. Kpurtuka
pacuszma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmuupr n cxembl: «Bo3HukHOBeHHEe COJIHEUHOHN cucTeMbl», «Pa3BUTHE OPraHUYECKOr0 MHpay,
«PacturenbHas knetka», «KupoTHas kierka», «lIpoxapuoruueckass kierka», «CoBpeMeHHas cHucTeMa
OpraHMYecKoro Mmupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS 4YEJIOBEKa U YEIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHenmue moan», «JpesHue moan», «llepBbie COBpEMEHHBIE 0N, «He10BeuecKre pach».

Ob6opynoBanue: mymspku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJIENKH WIA M300paKeHUs KaMEHHBIX OpYIul MEepBOOBITHOIO YeJIOBEKa
(xamMHU-uOMMEphl, pyouna, ckpedia), reoXpoHoyoruyeckas Tabiuma, Kowiekuus «DopMbl COXPaHHOCTU
HCKOIAEMBbIX KUBOTHBIX U PACTEHUII».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktuueckass pabora Ne 1. «l3ydyeHue uUCKOMaeMmblX OCTAaTKOB PACTEHHH M JKUBOTHBIX B
KOJUTCKIIUSX .

OKcKkypcusi  «OBOJIIOLMSA OpPraHMYEecKoro Mupa Ha 3emie» (B eCTECTBEHHO-HAay4YHBI WIIU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3msl 4 OKpPYKAKIIAS cpeaa.

DKOJIOTHSl KaK HayKa. 3aJadyd U pas3ieibl KOJIOTUU. MeTOoNbl HKOJOTHUYECKUX HCCIECTOBAHHMA.
DKOJIO0rM4ecKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHusI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/1yIIIHAsA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckue ¢akropsl. Kimaccudukaiys skonornyeckux GpakTopoB: abuoTnyeckue, OMOTHUYECKHe
U aHTponoreHHsle. J[eficTBre HKOIOrHYecKuX (PakTOpoB Ha OPraHU3MBI.

AOuoTtndeckue (GakToOpbl: CBET, TeMmreparypa, BiIaxHOCTb. PotonepuoausMm. IIpucnocobrenus
OpPraHMU3MOB K JIEHCTBUIO abNoTHYecKuX (pakTopoB. buonornueckne puTMmsl.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHM: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero Qopmbl. Ilapasutusm, Koomepauus, MyTyajau3M, KOMMEHCATu3M (KBapTHPaHCTBO,
HaxJeOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HauYeHHe OWOTHYECKUX  B3aMMOJEUCTBHM IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTUKH MNOMyJsiiui. OCHOBHBIE IOKA3aTEIW MOMYJSIMM: YHUCIEHHOCTb,
IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, MHUrpanus. J[MHaMHKa YUCIEHHOCTH MOMYJSALUU U €€
perynsuus.

JdemoHcTpaumnu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmuuer u cxembl: kapta «[Ipupomubie 30HBI 3emnu», «Cpeapl OOMTAaHUS OPraHU3MOBY,
«Dotonepuoanzmy», «llomynsnuny», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MONYISUUU HHPYy30pHUu-
Typenbkuy, «[luiespie nenmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 3. «Mopdoaoruueckue OCOOEHHOCTHM pacTeHUl W3 pPa3HBIX MeECT
oOUTaHHS.

JlabopaTtopHas pabota Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuyeckas padora Ne 2. «[lonc4€r MIOTHOCTH MOMYISAIMHA Pa3HBIX BUJOB PACTCHUI.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmectBo opranu3mMoB — OuoreHo3. CTpyKTypsl OHOIICHO3a: BHUIOBAs, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaantel. CBsizu B OHOIIEHO3E.



Okonorndeckue  cucteMbl  (9kocucteMbl). [loHste 00 9JKocucTeMe ©  OHMOTEOIICHO3E.
@OyHKIMOHANBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLEHTHI, KOHCYMEHTBI, peayleHThl. Kpyrosopor
BEIIECTB M MOTOK SHEPTUU B 3KocucteMe. Tpodudeckue (MUIIeBbIE) YPOBHU SKOCUCTEMBI. [InIeBbIe enu u
cetd. OCHOBHBIE TIOKA3aTEIH SKOCHCTEMBI: OoMacca, IPOAYKIHS. DKOJOTHUECKUE TTUPAMHIBL: TPOAYKIIUH,
YHUCIEHHOCTH, OnoMacchl. CBOWCTBA SKOCUCTEM: YCTOWYMBOCTb, CAMOPEryJIsiysl, pa3Butue. CyKLeccHs.

[TpupoHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOWHOIO MJIHM IIUPOKOJUCTBEHHOTO
aeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YpOoskocuctembl.  buomormueckoe
XO03SIHCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue kak ¢aktop ycroiumBocTH 3KocucteM. CoxpaHeHHe OHOJOrMYECKOro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panunsl, coctaB u cTpykrypa Oumocdepst. XKuoe
BemectBO M ero (¢yHkiuu. OcobeHHOCTH Omochepbl Kak TIIOOATBHOM ASKOCHCTEMBI. J[MHaMuueckoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoThl BemecTB U OMOTCOXMMHYECKHE MHUKIIBI JIEMEHTOB (Yyriieponia, a3oTa). 30HAIBLHOCTH
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emiau. AHTpOINOreHHble H3MeHeHHs B Owuocdepe. [mobanbHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocyuiectBoBaHHE TpUpoJbl U  uenoBeyecTBa. CoxpaHeHue Ouopa3sHooOpa3us Kak OCHOBa
ycroitunBoctd  Omocdeprl. OCHOBa pPAalMOHATIBHOTO YIPABICHHUS NPUPOAHBIMH pecypcaMd M HX
ucnosib3oBanue. JlocTikeHust 6MOJI0rUU M OXpaHa IPUPOIbI.

JdeMmoHcTpanum:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuier u  cxembl: «llumessle 1enu», «buoneno3: cocraB u  cTpykTypay, «lIpupoaHbie
cooOmiectBay, «llemn mutanus», «Okomorumueckas nupamuaa», «buochepa u yenoek», «IKocucrema
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOWHOro Jeca», «buomeHo3 BomoéMa», «ATrpoLeHO3»,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JICHCTBHS HA NIPUPOAY», «BaxkHele HCTOYHUKHN 3arpsi3HEHMS BO3AyXa
U TPYHTOBBIX BOJ», «llouBa — BakHelIas coctaBisromas Ouocheps», «PakTopbl AETpagalliu MOYBY,
«ITapHukoBbI 3pdexT», «DaKTOpbl pajMOAKTUBHOTO 3arpsi3sHeHHs Ouocdepnl», «OOmmas CTPyKTypa
ouochepr», «PacmnpocTpaHeHue xku3HU B Ouocdepe», «O30HOBBIH 3KkpaH Ouochepr», «Kpyroopor
yriaepoja B 6uocgeper, «KpyroBopot a3ora B Iprpoie.

ObopynoBanue: Mojenb-amuInKanusg «TUnmuuHble  OHOLIEHO3B», TepOapuii  «PacTuTenbHbIC
cooOmiecTBa», KoyulekiMu «buoreHo3», «Bpeautenu BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYp»,
repbapuu M KOJUIEKLMU PACTEHUH M >KUBOTHBIX, NMPHHAJUICKALIME K pa3HbIM 3KOJOTMYECKHM TpyIIam
onHoro Buna, Kpacnas xuura Poccuiickoit ®denepaiuu, U300pakeHUsI OXpaHSEMBIX BHJIOB PacTEeHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 BMOJIOTMMA HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

Cornacno ®I'OC COO, ycranaBiaMBalOTCs TPeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOUIMMHUCS
IPOTpaMM CPEAHEro o0mero o0pa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NMYHOCTHBIX DPE3YJIBTATOB OCBOCHUS IpeaMera «buoyIorus» BBIAECIECHBI CIEAYIOIINE
COCTaBJISIIONINE: OCO3HaHHE OO0YYaIOIIMMUCSA POCCHUICKON TIpa)KAaHCKOW HACHTUYHOCTU — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIPENEICHNUI0, HaJu4Yie MOTHUBALMU K OOY4eHHIO OUOJIOTHH,
LeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUM JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEW U
HCTOPUYECKUX TPAAULUI pa3BUTUS OHMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBAThCSL B CBOEH JI€ATEILHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, IMPUCYIIUMU CUCTEME
Ouo0rM4eckoro o0pa3oBaHusl, HAaJIMYKWE HKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HCHHLBIC IIJIaHbI.

JImaHOCTHBIE PE3YIbTATBl OCBOCHHA IPCIMETA «buonorusy JOCTUI'alOTCA B €IHUHCTBEC y‘~I€6HOfI u
BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUMCKMMHU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMH I[ICHHOCTSIMU, IPUHSATHIMH B OOIIECTBE NMPaBUIAMH U HOPMaMH
MOBEJCHUSI M CHOCOOCTBYIOT IPOLIECCAM CAMOTIO3HAHUS, CAMOBOCIIUTAHHUS M CAMOPA3BHUTHUS, Pa3BUTHA
BHYTPEHHEN MO3WLHMHU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K 3aKOHY WU IPABOIOPSIKY, YEIIOBEKY TpyJa U
CTapluieMy IMOKOJIEHHIO, B3aHMMHOIO YBa)KCHHS, OEPEKHOTO0 OTHOIIECHUS K KyJIbTYpHOMY HACIEIUI0 U
TpaauLUsM MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickoit @eaepannu, Ipupoie U OKpykKarolen cpese.

JImaHOCTHEBIE PE3YyIbTAaTbl OCBOCHUMA y‘-I€6HOl"O npeamMeTa «buoorus AOJDKHBI OTpaXXaTb TOTOBHOCTH
U CIOCOOHOCTh OOy4aroUIMXcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3MLMEH JUYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpPHUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJECHUH, COOTBETCTBYIOIINX
TPaAULIMOHHBIM [EHHOCTSAM POCCHUHCKOro OOIIecTBa, pacHIUpEeHHE JKU3HEHHOTO OMbITa U  OIbITa
ACATCIIBHOCTH B IPOLECCEC pCaln3aliliid OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCIIUTATEIBHOMN ACATCIIBHOCTH, B TOM
qlCclie B YaCTH:

1)rpasxaaHckoro BOCHMTAHUS:

c(hOPMHUPOBAHHOCTH TPAXKAAHCKON MO3HUIIMK O0YYAIOIIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO 4UJIeHA
POCCHIICKOT0O 00I11EeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH AESITETbHOCTU MPHU CO3JAHHH YYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEAEATh COOCTBEHHYIO MO3MIIMIO IO OTHOIICHHUIO K SBICHUSIM COBPEMEHHOW JKU3HU
H OOBIACHATE €€;

YMCHHUEC YUUTBIBATh B CBOHX ﬂGfICTBI/ISIX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O BSaHMO}IeﬁCTBHH JII-O)]eﬁ C
Pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COITUAIBHBIM MOJOXKECHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX, TO3HABATENBHBIX U
HCCICO0BATCIIbCKUX 3a/lad, YBAXUTCIIBHOI'O OTHOICHUA K MHCHHIO OIIIIOHCHTOB IIPpH O6Cy>1(21€HI/II/I CIIOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHMUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPakIaHCKOW WJACHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTU mepen PoauHoM, ropmnoctu 3a cBOM kpail, cBoro PonnHy, CBOHM SI3BIK U
KYJIbTYpY, IPOLLIOE U HACTOSIlEe MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

HEHHOCTHOC OTHOIICHUC K ITPUPOJHOMY HACJICAUIO U NIaMATHHUKAM OPUPOAbI, JOCTUKCHUAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;



CHIOCOOHOCTh OIIGHMBAaTh BKJIAaJ POCCUMCKHX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAueHUsi OMOJOTMH B TO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HHM YEJIIOBEKA U COBPEMEHHOIO
o01IecTBa;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cynb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO ITOBEACHHSI,

CHOCOOHOCTh OLIEHMBAaTh CHUTYAal[Ml0 U TMPUHUMATh OCO3HAHHBIE pEIICHUS, OPHUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTENISIM, CO3/JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBHUHU C TPAIUIUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOEC OTHOIICHHE K MUPY, BKJIFOYAst ICTETHKY ObITa, HAYYHOTO0 U TEXHUYECKOTO TBOPYECTBA,
cropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE NPOSBISATH KadecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (GOPMHUPOBAHHMS KYJIbTYPbI 310POBbSI M JIMOIUOHAJLHOIO
0J1aronoyyus:

MMOHMMAaHKE U peau3alus 310pOBOro U 6e30MacHoro o0pasa KU3HH (310pOBOE MUTAHUE, COOIIOICHUE
TUTUEHUYCCKUX MPABUI M HOPM, COATaHCHUPOBAHHBIN PEKUM 3aHATHUA W OTHABIXA, PETyispHas (u3HUecKas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMaHWE IIEHHOCTH TMPaBWJI HMHIUBUIYATbHOTO M KOJUIEKTHBHOTO O€30MAacHOTO MOBEACHHS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCTEACTBUN M HEMPUATHUSI BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTUBHOW [EATETLHOCTH TEXHOJOTMUYECKOW U COIMAIBHOW HAIPaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TIJIAHUPOBATH U CAMOCTOSITENILHO BBIMIOTHSITH TAKYIO ACSITENLHOCTD;

MHTEPEC K pa3Iu4HbIM cepam mpodhecCHOHATBHOM e TEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

9KOJIOTHUYECKHU 1eIecCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY >KU3HH Ha 3emile, OCHOBE €€
CYIIIECTBOBAHWS;

TIOBBIIICHUE YPOBHS SKOJOTUUYECKOU KYJIbTYPHI: MPUOOPETEHNE OMbITA TUIAHUPOBAHUS TOCTYIIKOB U
OLICHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJISl OKPYXKAIOIIEH CPEAbL;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHHS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMbIe TPH HW3YYCHUH OWOJIOTHMH 3HAHWS W YMEHWs TIpH
pelnieHny npo0seM, CBI3aHHbIX ¢ pallMOHATILHBIM MPUPOIONOIb30BaHHEM (COOIIOIEHUE TPABIIT TIOBEICHUS
B MPUPOJIC, HAMPABICHHBIX Ha COXpPAaHEHUE DPABHOBECUSI B JKOCHUCTEMAX, OXpaHy BHJIOB, SKOCHCTEM,
ouochepsl);

AKTUBHOE HENpPUATUE JEHUCTBUM, MPUHOCAIIMX BpEIl OKPYXKAIOIIEH NPUPOIHOU Cpelle, YMEHHE
MPOTHO3UPOBATh HEONArONpHUATHBIE HSKOJIOTMYECKHUE TIOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUNA H
MpeoTBPALIATh UX;



HaJIMYUEe PA3BUTOrO JKOJOTMYECKOrO MBIIIJICHHS, SKOJIOTMYECKON KYJIBTYpBI, OIBITa NESATCIBHOCTH
JKOJIOTMYECKOHN HAIIPaBJICHHOCTH, YMEHUS PyKOBOJCTBOBATHCS UMH B ITO3HABATEIIBHON, KOMMYHUKaTUBHOU
U COLMAJIBHON IIPAKTUKE, TOTOBHOCTH K YYacCTHIO B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOIMYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHUPOBAHHOCTE MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA JAMAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIbTYpPbl KaK CPEACTBA B3aUMOJECHUCTBUS MEKIY
JIOJbMU U ITIO3HAHUS MUPA;

MOHMMAaHKE CTIeUU(PUKN OMOIOTUN KaK HAyKH, OCO3HAHUS e€ poin B (POPMUPOBAHUH PALMOHAIBHOTO
HAay4YyHOTO0 MBIIUIEHUS, CO3JAHUU LIEJIOCTHOIO IpEACTaBIEHUS 00 OKpY)KAIOIIEM MUpE Kak O €IMHCTBE
IPUPOJBI, 4YEJIOBEKa W OOIIeCTBA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIeHHH Npobiem
COXPAaHEHHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJOTHH JJIsi COBPEMEHHOW NMBHJIM3AIMU: OOECHeueHHs] HOBOTO
YPOBHSI pa3BUTHUSI MEIUIUHBI, CO3/IAaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIIaTh PEeCypCHbIE
poOJeMbl Pa3BUTHS UYEIOBEUECTBA, IMOMCKA IyTeH BbIXOJAa M3 INI00AJIBbHBIX 3KOJIOTMYECKHX MPOOIeM U
obecrieyeHus nepexojia K yCToMYMBOMY pa3BUTHIO, PALlMOHAILHOMY HCIIOJIb30BAaHHUIO IIPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB YKHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOIMUECKUX 3HAHUM B LEJSX MOBBILIEHUS OOLIEH KyJIbTYpHI,
€CTECTBEHHO-HAyUYHOW I'PAMOTHOCTH, KaK COCTaBHOM 4acTH ()YHKIIMOHAJIBHOM IPaMOTHOCTH 00YyYaroLuXcs,
bopmMupyeMoii TpH N3yd4eHUH OMOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JJIs aHalu3a U OOBSICHEHHs SBJICHMHM OKpYKalollero Mupa u
MIPOUCXOJAIINX B HEM U3MEHEHUH, yMEHHE JeaaTh 000CHOBAaHHbIE 3aKJIIOUEHHS HA OCHOBE HAy4YHbIX (DaKTOB
Y UMEIOUINXCS JAHHBIX C LENBIO MOTYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS [UIsl pelleHus MpoOsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHWE IIEHHOCTU HAy4YHOM JIEATENBHOCTH, TOTOBHOCTb OCYILECTBJISTh IPOEKTHYHO H
HCCIIEIOBATENBCKYIO ACSTENIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIHOCOOHOCTh K HEMpPEpPhIBHOMY OOpa30BaHMIO M CamMO00pa3oBaHUIO, K AKTHUBHOMY
MTOJIYYEHHUIO HOBBIX 3HAHUI 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe Pe3ybTaThl OCBOCHHS Y4eOHOTro TpeaMera «bHONorusy BKIIIOYAIOT: 3HAYMMbIC
st GOPMHUPOBAHUS ~ MHUPOBO33PEHUS]  OOYYAIONIUXCS ~ MEKIUCIHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
OOIIIeHAYYHbIE TOHSATHUS, OTPaXKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHEIU(PUKY METOI0B
MO3HAHMS, UCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, SIBIIEHHUE, MPOLECC, CHUCTEMA,
Hay4HbIH (DaKT, TPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUE, HAOIIO/ICHHE,
W3MEPEHHE, DOKCIEPUMEHT U JpPYrux), YHUBEpcaJdbHbIE Yy4ueOHBIE JEWCTBUS (TI03HABATEIBHEIE,
KOMMYHHKATHUBHBIC, PETYIATUBHEIE), obecrneunBaronme GopmupoBaHue (yHKIIMOHATHLHOW TPAMOTHOCTU U
COLIMAJIbHOW KOMITETEHIIMM OOYyYaroMMXCs, CHOCOOHOCTh OOYYaIOIIUXCS HCIOJNb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKWE 3HAHUS W  YHUBEpCalbHble YyueOHble JIEHCTBUS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro oOIIero oO0pa30BaHUS JJIOJKHBI
OTpaxaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1)0a30Bble JJorHYecKUe AeCTBUS:



CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

WCTOJB30BaTh TIPM OCBOCHWUW 3HAHMW NPUEMBI JIOTMYECKOTO MBINUICHUS (aHaan3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0000IIEeHNUs), PACKPBIBATh CMBICI OMOJOTHYECKHX TMOHSATHN (BBIACNIATH UX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBS3H C IPYTHMH MTOHATHSIMH);

OTIPENeNIATh 1NN ACATEIbHOCTH, 33JaBas IMapaMeTpbl U KPUTCPUH HX JIOCTHIKCHHS, COOTHOCHTH
Pe3yabTATHI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

MCIOJIb30BATh OMOIOTUYECKUE TIOHATHS JUIsl O0BsICHEHUS (PaKTOB U SIBICHUH KUBOU IPUPOIBI;

CTPOUTH JIOTHYECKHE pACCYXIEHUs (MHIyKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHBAEMBIX SIBJICHUSX, (POPMYIIMPOBATH BHIBOJIBI U 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIIBHBIC CPEJICTBA VIS IPEICTABICHHS CYIIECTBCHHBIX CBSI3€H M OTHOIICHHIA B
M3Y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUN Pa3HOTO PO, BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHHS MPOOJEMbl C YYETOM aHaAM3a HUMCIOIINXCS MaTepUAIBHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCATCILHOCTH, OICHHBATH COOTBETCTBUE PE3YyJbTATOB IEJISIM, OICHUBATH
PUCKH TIOCIICACTBHIA NESTSILHOCTH,

KOOPJIMHUPOBATh U BBIMOJIHATH Pab0Ty B YCIOBHUSX PEaTBbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIeM.

2)0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIQJICTh HABBIKAMU y4EOHO-HCCIICAOBATEILCKOW M MIPOCKTHOM JIEATEIILHOCTH, HABBIKAMH Pa3pEIICHHS
po0JIeM, CITIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METOJIOB PEIICHHS MPAKTHIYCCKUX
3a/1a4, MPUMCHEHHIO PA3IMYHBIX METOJIOB TIO3HAHUS,

WCIOJIb30BATh PA3JIMYHBIC BUIBI JACSITCILHOCTH IO IMOTYICHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIUH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsSX, B TOM YHCJIE€ MPU CO3JAaHUHM Y4EOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(hopMHPOBATh HAYYHBIN THUI MBIIIICHHS, BIAJICTh HAYIHOW TEPMHHOJIOTHEH, KITFOUCBBIMU TTOHITHSIMH
1 METOJIaMH;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTENbHON NEATENbHOCTH W JKU3HEHHBIX
CUTYallUsX;

BBISBJISTh NPUYMHHO-CIICACTBCHHBIC CBSI3W M aKTYaIM3UPOBATh 3a/ady, BBIIBHTATh TUIOTE3y €&
pelIeHUs, HaXOJWTh apryMEHTHI JUIsl JIOKA3aTelIbCTBA CBOUX YTBEPKIACHHM, 3aJaBaTh IMapaMeTPhl H
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJTYYCHHBIE B XOJ€ pEIICHUs 3a7aud pe3yabTaThl, KPUTUYECKH OILIEHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIECHUBAThH MPHOOPETEHHBIHN OITBIT;

OCYIIECTBIISTh IEJCHANPABICHHBIA MMOUCK TMEpPeHoca CpeICcTB U CIoco0OB  JCHCTBUS B
npodeccuoHaNBbHYIO Cpeny;

YMETh NMEPESHOCUTH 3HAHUS B TTO3HABATEIIBHYIO M MIPAKTHYECKYIO 00JIACTH )KU3HEACITSILHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI M3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE WJEU, MpeAsiaraTb OPUTHHAIbHBIC MOAXOABI U PEIICHUS, CTaBUThb MPOOIEMBI H
3a/1a4d, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HWHGOpMAIMU (TEKCTe y4eOHOro MOCOoOus, Hay4dHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTHYECKUX CIOBapsX M CHPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax IaHHBIX, B
WNuTepHere), aHanu3upoBaTh HHPOPMAIMIO PA3IUYHBIX BUIAOB U (QOpPM MPEACTaBICHHS, KPUTUYCCKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bOopMyYITHPOBATH 3aMPOCHl M TPUMEHSTh Pa3IMYHbIE METOMABI NIPU MOWCKE W 0TOOpE OMOJOTHYECKOU
nH(popMauu, HeOOXOAMMOM ISl BBITIOJHEHUS YIeOHBIX 3a1a4;



npuoOpeTaTh  ONBIT  MCIOJB30BaHMSA  HMH(OPMAIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O UCIIOJIb30BAaHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY NpEACTaBICHUS OMOIIOTMYECKOH HH(bOpMaIu
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIOJIb30BaTh HAYYHBIH A3BIK B KauecTBE CPEACTBA IpHU paboTe ¢ OMOJIOrH4ecKkoil MHpopMalMen:
IPUMEHATh XUMHUYECKUE, (PU3UYECKUE U MaTeMaTHYeCKUE 3HAKU U CHUMBOJbI, (OpMyIbl, aOOpeBuatypy,
HOMEHKJIATYpY, UCTIOJIb30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;

BJIAJICTh HABBIKAMU pACIO3HABAHHUS M 3alIUThl WHPOpPMalWU, WHPOPMALMOHHOW Oe30macHOCTH
JIMYHOCTH.

OgJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHHMKALIMM BO BcCeX cdepax >KU3HU, aKTUBHO YYacCTBOBAaTh B JUAJIOTE WU
IUCKYCCHM IO CYIIECTBY OOCYXJaeMoll TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKICHMS
OTHOCHUTEJIBHO BBINOJIHEHHS IpeJiaraéMoi 3a/1ayd, YUMThIBaTh MHTEPECHl M COIVIACOBAHHOCTH MO3UIUI
IPYTUX YYaCTHUKOB JMAJIOTA WU IUCKYCCUN ),

pacrno3HaBaThb HeBepOalbHbIE CpPEACTBA OOLIEHMS, MOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
IIPENOCHIIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYallMH, YMETh CMAr4aTh KOH(DIUKTHI U BECTH I1EPETOBOPSI;

BJAJIeTh PA3IMYHBIMU CIOCO0aMM OOLIEHHS M B3aUMOJEHCTBMS, MOHHMMATb HAMEPEHUs APYTUX
JIOCH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY W B KOPPEKTHOH (opme (GopMynnpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2)coBMeECTHAsA J1eATEeIbHOCTD:

MOHMMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIWBUAYAIbHOW PaOOTHI MPH PEIICHUH
OMOJOrMYecKor  MpoOsieMbl, OOOCHOBBIBaTbH  HEOOXOJUMOCTh  MPUMEHEHHsS  TIPYNNOBBIX  (opMm
B3aMMOJICHCTBHS ITPU peLIeHUH ydeOHO! 3a1au;

BbIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHH C Y4ETOM OOLIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WiIeHa KOJIJIEKTUBA;

MPUHUMATPH 1T COBMECTHOW NIESATETbHOCTH, OPTaHM30BBIBATh U KOOPAWHUPOBATH JCUCTBUS 1O €€
JOCTHKEHHIO: COCTABJIATh IUIAH JIEHCTBUM, pacripeliesiaTh pojau ¢ Y4€TOM MHEHUH Y4aCTHHKOB, OOCY)XIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIAJa W KaXJOr0 yYyacTHHKAa KOMaHAbl B OOIIMH pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3UIUH HOBU3HBI, OPUTUHAIBHOCTH, PAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE TOBEJICHHE B PA3IMYHBIX CHUTYAlHAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBiaieHne YHUBEPCAJIbHBIMH PeryJssTHBHBIMH el CTBUAMU:

1)camoopranusanus:

WCTIOJIh30BaTh OMOJIOTHUYECKHE 3HAHHS IS BBISBICHHUS MPOOJIEM W WX PEUICHHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX JEHUCTBUSIX
Y TIOCTYIKaX MO OTHOILIEHHIO K )KUBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 3/J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATENBHYIO JESTEIHHOCTh, BBIABISTH MPOOJIEMBI, CTaBUTh U
(bopMynMpoBaTh COOCTBEHHBIE 331aU B 00Pa30BATEIbHON JESITEIbHOCTH U JKU3HEHHBIX CUTYalMsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH pEIHIeHUs NpoOieMbl ¢ Y4YETOM HMMEIOLINXCS PECcCypcCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclIMpsATh paMKU y4eOHOr0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;



OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIIMPOKON 3PYAMLIMHU B Pa3sHbIX OONACTAX 3HAHHM,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTEeIbHBIN U KyJIbTYypHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
pE3yJIBTAaTOB LIEIISM;

BIIQJICTh HABBIKAMU TIO3HABATENBHOW pEIICKCHMH KaK OCO3HAaHUS COBEPIIAEMBIX JCHCTBUH H
MBICIUTENIBHBIX MPOLIECCOB, UX PE3yIbTATOB U OCHOBAHUI, MCIIOJIB30BaTh MPUEMBI pe(ICKCHH TSI OLICHKH
CUTYyallUH, BBIOOPA BEPHOT'O PELLICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3)npunsaTHe ceds M APYrux:

IIPUHUMATD ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbraThl ocBoeHus nporpammbl COO no 6monornu Ha 6a30BOM YpOBHE BKIIOYAIOT
cnenupuyeckue s yueOHoro npeamera «bruonorus» HaydHBIE 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBHMA 1O
OCBOEGHHIO, MHTEPIIPETAllMM U IpPeoOpa3oBaHUIO 3HAHWUU, BHUJBI JIEATENBHOCTH IO IOJIYYEHUIO HOBOTO
3HAaHUS U NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX CUTYallUsX, @ TAKKe B PEaIbHbIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Owonormeid. B mporpamme mpenMeTHBIE pe3ylbTaThl MPEICTABICHBI MO TOJam
oOy4eHus.

[IpenmeTHble pe3yibTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce NONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W PO OMOJOTHH B CHCTEME HAayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (QOpMUPOBaHHH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHS, O
BKJIQJIe POCCUHCKUX U 3apyOeKHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OWOJOTUH, (YHKIHOHAIBHON
IPaMOTHOCTH YeJIOBeKa JIIsl pellieH s )KU3HEHHbIX 3a/1a4;

YMEHHE PacKphIBaTh COAEp)KaHUE OMOJOTMYECKUX TEPMUHOB WM MOHATHH: JKU3HB, KJIETKA, OPTaHH3M,
Merabonu3M (OOMEH BEHIECTB W TMPEBpAICHHE SHEPrHH), TOMEOCTa3 (CaMOpPEryJsiiusi), YpOBHEBas
OpraHu3aIysl XKUBBIX CHUCTEM, CAMOBOCIPOM3BEJCHUE (PENPOIYKIIM), HACIEICTBEHHOCTh, U3MEHYMBOCTD,
POCT U pa3BUTHE;

YMEHHE Hu3JaraTh OMOJIOTHUYECKHE TEOpUH (KJIETOYHAS, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJbHAS
norMa MosekynsipHod Ouosoruu), 3akonbel (I. Mennens, T. Moprana, H. W. BaBunosa) u yuenus (o
LEHTpaxX MHOT000pa3usi U MPOUCXOXKJIEHU KyIbTypHbIX pacTenuil H. U. BaBunosa), onpenensts rpaHHUIIbI
UX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHE BIIAJETh METOJaMH HAy4YHOTO TIO3HAHWS B OWMOJIOTMHU: HAONIONEHHE W ONHCAHWE KUBBIX
CHICTEM, TIPOIIECCOB U SIBIICHHUH, OpraHU3aIus ¥ MPOBEICHNE OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIKEHIE
TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE IMOITYYEHHBIX
pe3yabTaTOB, MCIIOJIB30BAHHBIX HAY4YHBIX IOHSATUH, TEOPUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIE MPHU3HAKM BUPYCOB, KIETOK IPOKAapUOT M  DYKApHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH NIpOLECCOB: OOMEHa BEIIECTB H
IpEeBpaIleHHs] SHEPTUU B KIIETKE, (POTOCUHTE3a, TUIACTHYECKOTO M YHEPreTHYEeCKOro oOMeHa, XeMOCHHTE3a,
MHTO33a, MEH03a, OIIOIOTBOPEHUS, Pa3MHOKEHUS, HHAUBUYaJIbHOIO Pa3BUTUS OPraHu3Ma (OHTOTEHE3);



yMEHHE NMPUMEHATh MOJYYCHHbIE 3HAHUS Ui OOBACHEHUS OMOJOTMYECKHX MPOIECCOB U SBJICHUM,
JUIS TIPUHSTHS NMPAKTUYECKUX pPEIIeHUH B TOBCEIHEBHOM JXM3HMU C IIeNbl0 obecrieyeHus: 0e30MacHOCTH
CBOETO 3/I0POBbSI M 37I0POBbS OKPYXKAIOIIUX JIOAEH, COONIOJEHUS HOPM TI'PaMOTHOTO TMOBEJICHHUS B
OKpY>Karolllel MpUpOIHON cpesie, MOHMMaHUEe HEOOXOIUMOCTH MCIOJIb30BaHUSl JOCTHKEHUM COBPEMEHHOMU
OHMOJIOTMH U OMOTEXHOJIOTHH JIJIsl pAallMOHATIBHOTO MPUPOAONOIB30BAHNUS;

yYMEHHE pelaTh 3JIEMEHTapHble T'e€HETUYECKHE 3aJlady Ha MOHO- W JTUTHOpPHAHOE CKpEIIMBaHHE,
CIICTIJICHHOE HAacJelI0BaHHe, COCTaBJATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS JUISI TpeACKa3aHHs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MpPaKTHYECKHe paboThl, coOMIOAaTh MpaBHiia Mpu padore C
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OLICHWBATh W MHTEPIPETHPOBATH MH(DOPMAIHMIO OMOJIOTHYECKOTO COJCpIKAHUS,
BKJTIOYAIOIYIO TICEBJOHAYYHbIC 3HAHUS M3 PA3IMYHBIX MCTOYHUKOB (CPEICTBa MAacCcOBOW HH(OpMALUH,
HAyYHO-TIOMYJISIPHBIE MaTepuasbl), ATHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHOJIOTHH,
MeAUINHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC NMUCHBMEHHBIC W YCTHBIE COOOINEHHUs, 0000Ias OHOIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN amnmapaT OMOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUS yueOHOro mnpeamera «buonorus» 6 11 kaacce TOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIHM OMOJOTHH B CHCTEME HAayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOI'O MUPOBO33pPEHUS, O
BKJIaJIE POCCUUCKHX M 3apyOeXHBIX YYEHBIX-OHMOJIIOTOB B pa3BUTHE OHOJOTUH, (DYHKIMOHAIBHON
IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHs] )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COACPKAHUE OMOIIOTUYECKUX TEPMUHOB M IMOHSATHI: BUJI, TOMYJISIIHS, TeHOPOH],
ABOJTIONUS, JBWXKYIIHE CUIBI ((PaKTOPBI) SBOJIOINUH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB, BH1000pa30BaHMeE,
JKOJIOTHYeCKue (DaKTOpBl, JKOCHCTEMa, WPOAYIEHThl, KOHCYMEHTBI, pEAYIEHThl, [N MUTaHHUs,
9KOJIOTHYECKasi MUpamMKia, OMoreoreHos3, onocdepa;

yMEHHE Hu3Jlaratb OHOJOTHYECKHe Teopuu (dBomronuoHHas Teopuss Y. JlapBuHa, CHUHTETHYECKas
TEOpHsl SBOJIONMM), 3aKOHBI W 3aKOHOMepHocTH (3apojbimeBoro cxoactBa K. M. Bboapa, udepenoBanus
TNIaBHBIX HampaBieHuil u myteil sBomonuu A. H. Cesepuosa, yuenust o 6uochepe B. . Bepuaackoro),
ONpeENATh TPAHULIBl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

YMEHHE BJIaJIETh METOJaMH HAay4YHOI'O IO3HAaHUS B OMOJIOTMHU: HAOJIIOJIEHUE M OINHCAHUE >KMBBIX
CHCTEM, IPOILIECCOB U SBJICHUH, OpraHu3alus U NpoBeeHHE OMOJIOrHYECKOro SKCIEPUMEHTA, BBIABIKEHNE
TUMOTE3bI, BBISBICHHUE 3aBUCUMOCTA MEXIY HCCIEAYEMBIMH BETUYMHAMHU, OOBSCHEHHE IOJTYYEHHBIX
pe3yabTaTOB, HCIIONB30BAHHBIX HAYUHBIX MOHSATUN, TEOPUM W 3aKOHOB, YMEHHE JeliaTh BBIBOJbI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TMPU3HAKA CTPOCHHUS OMOJIOTMUECKHMX OOBEKTOB: BHJIOB,
MOMYJSAUN, MPOIYLEHTOB, KOHCYMEHTOB, DPEIYyLEHTOB, OHOr€OIEHO30B M HSKOCHCTEM, OCOOEHHOCTH
IIPOLIECCOB: HACJIEICTBEHHOU WU3MEHYMBOCTH, €CTECTBEHHOI'O orbopa, BUI000pa30BaHUs,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOIMUECKHUX (aKTOPOB Ha OpraHU3MBbI, IEPEHOCa BEIIECTB
U TOTOKAa SHEPruu B SKOCUCTEMAaX, AHTPOINOTEHHBIX H3MEHEHHl B HKOCHCTEMax CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOTr€OXMMUYECKHX IIMKIIOB B OHochepe;

YMEHHE MPUMEHSTHh MOJIYYCHHbIE 3HAHUS I OOBSACHEHHUS OMOJOTHYECKHX MPOIECCOB U SBICHUM,
JUTSI TIPUHATHS TPAKTUYECKUX PEIICHWH B TOBCEIHEBHOW JKU3HU C IIENIbI0 OOecreueHuss 0e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJCH, COOMIOJEHUS HOPM TIPaMOTHOTO IOBEICHHS B
OKpy>Karolel IpUupoaHOi cpele, MOHMMaHUuEe HEOOXOIMMOCTH MCIOIb30BAHUS TOCTHKEHUN COBPEMEHHOU
OHMOJIOTHH VISl PAIMOHATIFHOTO MIPUPOIONIONB30BAHUS;

yYMEHHE pellaTh dJeMEHTapHble OHOJIOTMYECKHE 3a/lay, COCTaBJISTh CXEMbl MEpEHOCa BEIIECTB U
SHEPTHUH B SKOCUCTEMaX (I1eTH MUTAHUS );



YMEHHE BBHITIOJHATH JTA0OPATOPHBIE M TMPAKTHYECKHE padOTHI, COOMIOATh MpaBHiIa MPH paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

yMEHHUE KPUTHYECKH OLIEHUBATh U MHTEPHPETHPOBATH MH(OPMAIHIO OMOJIOTHYECKOTO COJCPKAHMS,
BKITIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3TMYHBIX MCTOYHHKOB (CPEICTBA MAacCOBOM HH(OpMAIINH,
HAYYHO-TIONYJISIPHBIC MaTepHalIbl), pACCMaTPUBATh TII00ATEHBIC YKOJIOTHUYECKHE TPOOJIEMbI COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIE COOOIICHHUS, 0000Ias OUOIIOTHYECKYIO
I/IH(bOpMaI_[I/IIO 13 HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO HUCII0JIb30BATh HOHATUHHBIN arrapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (mucpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 0 1.5 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 JKuznenesaTenbHOCTh KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 0 5 bubnuoreka [{OK
OpraHU3MOB https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L L 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 5



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1 IBOMOLKOHHAS GHONOTHA 9 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 15 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0 https://m.edsoo.ru/7fALecTA
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 3



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/ Tema ypoka
n

KoanuyecTBO 4acos

Jlara

Bcer KoHTpoJbHBI
0 e padoThl

IlpakTuyeckn  HU3y4YeHH
e padoTsl |

JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus B
CHUCTEME HayK

bubmuorexa [JOK
https://m.edsoo.ru/863e6122https://m.edso0.ru/863e63
2a

MeToanl TO3HAHUS
JKUBOU ITPUPOJBI.
IIpakTnueckas
pabota Ne 1
«Hcmonp3oBanne
pa3IUYHBIX
METO/IOB IpHU
W3y4YEHUU
OMOJIOTHYECKUX
00BEKTOBY

buonornueckue
CHCTEMHEI,
IIPOLECCHI U UX
U3y4YEHHE
XUMHUYIeCKHi
COCTaB KJICTKH.
Bogau
MUHEPAIBHBIE COJIA

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e6122

bubmuoreka [{OK https://m.edsoo.ru/863e6564

bubnmoreka [{OK https://m.edsoo.ru/863e674e

benku. CoctaB u
CTpoeHHue OeIKoB

bubnmuoteka [{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
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

DepMeHTBI —
OHoJIorn4ecKue
KaTaJau3aTOphlI.
JlaGopaTopHas
paborta Ne 1
«M3yyenue
KaTaJTUTUYECKON
AKTUBHOCTH
¢depmeHTOB (Ha
IpUMEpPE aMHJIA3hI
VI KaTamasbl)»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

Yrnesonasl.
JInm et
Hyxkneunossie
KUCHoTel. AT®
Hctopust u MmeToapl
U3yYEHUS KIIETKU.
Kinerounas teopus

bubnmoreka [{OK https://m.edsoo.ru/863e6870

bubmuoreka [{OK https://m.edsoo.ru/863e6d5¢

bubmuoreka [{OK https://m.edsoo.ru/863e6e88

10

Kierka kak
[eJIOCTHAA KUBas
cucrema

11

Crpoenue
3YKApUOTHYECKON
KJICTKH.
JlaboparopHas
paborta Ne 2
«M3yuenune
CTPOEHUS KJIETOK
pacTeHun,

bubmuorexa [JOK
https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e716
o



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

KUBOTHBIX, TPUOOB
1 OaKTepuit Mo
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOIIperiapaTax
U UX OIUCAHUE

OOMeH BelIeCTB
A MeTad0In3M

bu6mmoreka LIOK https://m.edso0o.ru/863e766¢

13

14

15

dortocunTes.
XeMOCHHTE3

DHepreTu4ecKuit
oOMeH

JKu3HEeHHBIA UK
KJIeTKH. enenue
KJIETKU. MUTO3.
JlaGopatopHas
pabota Ne 3
«Hab6monenne
MHTO3a B KJIETKaX
KOHYHMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

bubnmoreka L{OK https://m.edsoo.ru/863e7c98

bubmuoreka [{OK https://m.edsoo.ru/863e7aae

bubnuoteka [{OK https://m.edsoo.ru/863e7dc4

16

BbuocunTes Oenxka.
Peaximsa
MaTPUYHOTO
CHUHTE3A

bubnuoteka [{OK https://m.edsoo.ru/863e796e

17

18

Tpancnsauus —
OnocuHTe3 OeKa

Hexknerounrie

bubnuoteka [{OK https://m.edsoo.ru/863e796e

bubmuoreka [{OK https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

(bopMBI KU3HU —
BUPYCHI

19

20

Dopmsbl
Pa3MHOXKEHHUS
OpraHu3MOB

Metio3

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
1le

bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

21

OO0pazoBanue u
pa3BUTHE TOJIOBBIX
KJIIETOK.
Omog0TBOpEHHE.
JlaGopaTopHas
pabota Ne 4
«M3yuenue
CTPOCHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»»

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e81b6

22

23

24

25

NunuBunyansHoe
pa3BHUTHE
OpraHU3MOB

I'eneTnka — Hayka
0
HACJIECTBEHHOCTH
Y U3MEHYHBOCTH

3aKOHOMEPHOCTH
HacJIeI0BaHMs
NPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHNE

Jurubpunxoe

bubnuoteka [{OK https://m.edsoo.ru/863e8436

bubmuoreka I{OK https://m.edsoo.ru/863e86f2

bubnmoreka [{OK https://m.edsoo.ru/863e8878

bubmuoreka [{OK https://m.edsoo.ru/863e89a4



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

26

CKpelIUBaHUE.
3aKoH
HE3aBUCHUMOI'O
HacJeq0BaHuUs
MIPU3HAKOB

Cuennennoe
HaCJIeJOBaHHe
MPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«M3yuenue
pe3yabTaToOB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Npo30(uIIbl HA
TOTOBBIX
MUKpOTpenaparax»»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

27

I'eneruka nomna.
Hacnenosanue
IIPU3HAKOB,
CIICTIJICHHBIX C
MOJIOM

bubmuoteka [{OK https://m.edsoo.ru/863e8c60

28

N3MeHYMBOCTD.
Henacnencreennas
WU3MEHUYUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuenue

bubnmoreka [{OK https://m.edsoo.ru/863e8efe



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

29

MOTU(DUKAITHOHHOM
U3MEHYUBOCTH,
MOCTPOCHUE
BapHAaIlHIOHHOTO
psigau
BApHUALMOHHOM
KpHUBOW»
Hacnencreennas
W3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanu3 MyTauuin
y Ipo30(dHITEl HA
TOTOBBIX
MUKpOTIpenaparax»

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

30

31

32

T'e”eTnka yenoBeka

PesepBHBIil ypOK.
O0001menue no
TeEME
«HacnencrseHHOCT
b ¥ U3MEHYHUBOCTh
OpraHU3MOB)

Cemexius KaKk
HayKa U MPoIecc

bubnuoteka [{OK https://m.edsoo.ru/863e8d78

bubnmoreka [{OK https://m.edsoo.ru/863e9214

33

MeTtonp! 1
JIOCTHKEHUS
CEeJIEKIUHU
pacTeHuil u
YKUBOTHBIX

bubmuoreka [{OK https://m.edsoo.ru/863e9214



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

buorexnonorus

34 KaK OTpacib 1 bubmuoteka [{OK https://m.edsoo.ru/863e9336
IPOM3BOJICTBA
OBIIEE KOJIMYECTBO
YACOB I1O 34

[NPOT'PAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Konrpoabusie  Ipaxrueckue u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypcsbl
N bu6mmoreka [IOK
1 OBOIIOLIMSA M MCTOEL 6 H3YHCHH 1 0 0 https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 0 0 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpoososmions L 0 0 https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH. Bubmiorexa [IOK
4 JlaGoparopras padora Ne 1 . 0 05 https://m.edsogru/863e9906
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHuecKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (JIEMEHTapHbIe 1 0 0 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 0 0 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BONIIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 0 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 0 0 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo0.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

9 HeoOpaTtumocTs 3BOIIONNN 0
10 Hcropus xu3Hu Ha 3emiie 1 METO/bI 0
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU 0 bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema 0 bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) 0 bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH 0
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE 0 bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O6006111€HHE 10
19 TeMe «BO3HUKHOBEHME U pa3BUTHE 0
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa 0
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE 0 bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHMil U3 pa3HbIX MECT 1 bubmmorexa LIOK
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YCPCHKOB KOJICYCay»
bu6mmorexa [IOK
23 buorutieckie dakTopet 0 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MOB — 0 bubnuotexa [JOK
OHOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI 0 bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. 0 bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoaHBIE SKOCHCTEMBI 0
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0
30 buocdepa — rnobanpHas 0 bubnnoreka [JOK
IKOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBo B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U DKOJIOTTUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus 10 knacc Aradonosa U.b., Cupornazos B.M. 6a30Bblif 1 yriryOiaeHHBIN
ypoBHU/M. uznarensctBo "lIpocBemnienue”
buonorus 11 knacc Aradonos U.B., Cuornazos B.J. 6a30Bblii 1 yriryOieHHBIH

ypoBHU/ M. m3narensctBo "l[Ipocsenienue”

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. bonrosa U.B. COopHuk 3a1a4 1o o0111eii OMOJIOTHH C PEIICHUSIMHU IS
nocTynarmmux B By3bl. - M: OO «OHUKC 21 Bex», «Mup u o0pazoBaHue»

2. 3BepeBa U.B. Uto BbI 3HaeTE 0 CBOEH HACIEACTBEHHOCTHU? — BoJsrorpan
«Kopudeii»

3. Kupunenko A.A. COOpHHK 3a/1a4 110 TeHETHKE Jist moroToBku K EI'23- PoctoB —
Ha — J[lony «Jlernon»

4 KpacnoBujona C.C, ITaBnoBa C.A., XBatoB A.b. Jlunaktuueckue mMaTepya 1mno
obmeit 6uonoruu 10-11kmacc.-M. «IIpocserienne»

5. Jlepuep I'.11. O6mas ouomnorus (10-11 knaccer): [Toagroroska k EI'D.
Kontponbubie u camoctositenbubie padotel/ .M. JIepaep. — M.: «9kcMo»

6. HeuaeBa I'.A., ®enopoc E.N. Dkonorus B skcnepumentax: 10 — 11 knaccer:
MeToanueckoe mocooue. — M.: «Benrana-I'pad»

7.I1onosa T.A. Dkonorus B mikose. MOHUTOPUHT HPUPOJTHOM CPEIBIL.



Metoauueckoe nocobue.- M. « TBopueckuii ieHTp»

8. Ilerynun O.B. Ypoku 6uonoruu B 11-m knacce. — SIpocnaBib « AkagemMus
Pa3BUTHS

9.Tarnosa E.B. MccnenoBarenbckas U MPOEKTHAsS ACSATEIBHOCTD yUaIIUXCS O
ounonoruu. — M. «I'moOyc»

10.Ye6s1meB H.B.Ky3nenos C.B., 3aitunkoa C.I".buonorus. [Tocobue ans
noctynatomux B By3sl | u |l vacts.- M. HoBas Bosina «OHuke»

11. Oxonorust: CucreMa 3aJlaHuii JUIsl KOHTPOJIS 0053aTEIbHOTO YPOBHS
MOJITOTOBKH BBITYCKHUKOB cpeaneit mkoubl/ ABT. B.H. Ky3nemnos. - M.:

«BenTana-I'pad»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1.http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITon6opka naTepHer-

MaTepUaJIOB JJIsl YUUTENICH OMOJIOTUH 1O Pa3HBIM OMOJIOTUUYECKUM JTUCITUTUTMHAM.

2.http://charles-darvin.narod.ru/ DiekTpoHHbIE BEPCHUU TIPOU3BEICHUI

Y.lapBuHa.

3.http://www.ceti.ur.ru Caiit Ilentpa 3k0g0ru4eckoro o0y4eHus u uHGOpMaInu.



7.http://school-collection.edu.ru Enunas xoymeknus iudpoBbIX
00pa30BaTEIBHBIX PECYpPCOB.

4. «Equnas xomnekius [udposeix O6pazoBaTenbHbIX PecypcoB» (Habop
1 POBEIX pecypcoB k yueonukam jauaun [Tonomapesoit M.H.) (http://school-
collection.edu.ru/).

5.www.bio.1september.ru— razera «buosorus» -npusnoxenue K «1 ceHTIOps.
6.http://bio.1september.ru/urok/ -Matepuainsl k ypoky. Bee paboThsl, Ha OCHOBE
KOTOPBIX CO3J1aH CalT, ObLIN OITyOJIMKOBaHbI B razere "buomnorus".

7. www.bio.nature.ru — Hay4HbIc HOBOCTH OHOJIOTHH

8.http://ebio.ru/ - DnexTponnslit yueOHuk «buosorus». Coaep HUT Bee pa3/ieiibl
OunoJIoruu: OOTAaHUKY, 300JI0THI0, aHATOMUIO U (PHU3UOJIOTHIO YETIOBEKA, OCHOBBI
IIUTOJIOTUU M TCHETHKH, SBOJTFOIMOHHYIO TCOPHIO M SKOJIOTHIO.
9.http://www.gbmt.ru/ - TocynapcrBennsiii broiorudeckuii Mmy3seit um. K. A.
TumupszeBa. Buptyanbabie skckypeun: JKUBOTHBIC B MU(]ax U JIeTeH X,
XKuBoTHbIe-cTpouTENH, 3a00Ta 0 TOTOMCTBE, OmMacHbIe )KUBOTHBIC. [ludpoBbIe

KOIINHu (1)OHI[a MY3Cid MOT'YT OBITH MCITOJIb30BAHBI B KAUECTBE I/IJ'IJ'IIOCTpaLII/Iﬁ









