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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke HporpaMMbl MO0 OWOJOTHH TEOPETUYECKYI0 OCHOBY MJISI OINpENENICHUs MOAXOJ0B K
(opMUPOBAHHIO COJEpKAHUS YUeOHOTO TnpenmeTa «bruosorusy COCTaBHIN: KOHIENTYalbHbBIE MOJIOKCHHS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COJAEpXKaHMs, PE3ylbTaToB OOyuyeHUs U TpeOOBaHMU K
YPOBHIO TOJATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00 OOmMX IeNsiX W MPUHLHUIAX, XapaKTePHU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEeMbI CpeaHero oomiero obpasoBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHHUsT O crenuduke Ononoruy, €€ 3HAYeHWH B IO3HAHWM JKMBOM MPHUPOIBI M 00eCHeYeHHH
CYIIECTBOBAHMS YEJIOBEYECKOTO oOmecTBa. COrIaCHO HAa3BaHHBIM IOJIOKEHHSIM, OTIPEICICHBI OCHOBHEIC
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6uosioruu JaéT MpeAcTaBlIeHUE O IENsIX, 00 00mmel cTparernn 0OydeHUs, BOCIUTAHHS U
pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4eOHOro rmpeamera «buosorus», ompenenser o0s3aTebHOe
IIPEIMETHOE COJIEp’KaHUE, €ro CTPYKTYpPY, paclpelesieHue IO pasjienaM U TeMaM, PEKOMEHIYEMYIO
MOCIIEIOBATEILHOCTh M3YUEHUSI y4eOHOTO Marepuana ¢ yd€TOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEIHLHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIIMXCHI.

B mporpamme mo OHOJNIOTHM TakKe YYUTHIBAIOTCS TpeOOBaHHWS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TMPEIMETHBIM pe3ylbTaTaM OOydeHHs B (OPMHPOBAHWH OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIbHON  JESATENIbHOCTH/Y4eOHBIX  JEHCTBUH  OOydaroluxcsi IO OCBOEHHUIO  COJEpKaHHS
OMOJI0rN4YecKoro oopa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 knaccel, 6a30BbIi ypOBEHB) peaqTn30BaH MPUHIIMII PEEMCTBEHHOCTH
B U3y4CHUU OWOJIOTHH, ONarojaps 4eMy B HEW MPOCMAaTPUBAETCS HAIPABICHHOCTh HA pa3BUTHE 3HAHHM,
CBSI3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IICHHOCTHBIX OpHEHTAIHH
JUYHOCTH, JKOJOTHYECKOTO MBINUICHUS, TPEICTaBICHU O 3I0pOBOM o00pa3ze XHU3HH H OepekKHBIM
OTHOIIIEHHEM K OKpYyXaromieil npupoaHoil cpere. IlosToMy Hapsay ¢ u3ydeHHeM OOIIeOMOIOTHYECKIX
TEOpHH, a TaKKe 3HAHUH O CTPOCHHUH >KUBBIX CUCTEM Pa3HOTO paHra M CYINIHOCTH OCHOBHBIX MPOTEKAIOIINX
B HUX MPOIIECCOB B MPOrpaMMe Mo OHUOJIOTUH yNIeJI€HO BHUMaHUE MCMOJIb30BAaHUIO MOJYYCHHBIX 3HAHUI B
MOBCETHEBHOM >KM3HH ISl pElIeHMs MPUKIAJHBIX 3a7ad, B TOM 4YHcIe: NpOoQUIAKTHKU HAclIeICTBEHHBIX
3a00JIeBaHUI  YEJNOBEKa, MEIUKO-TEeHETHUYECKOr0 KOHCYJIbTUPOBAHUSA, OOOCHOBAHMS SKOJOTMUYECKU
11e7IeCO00pa3HOTO TOBEJCHUS B OKPYKAIOIICH MPUPOTHOW cpeje, aHaiu3a BIUSHUS XO3SWCTBECHHOU
NEeSITEeIbHOCTH YeJOBEeKa Ha COCTOSHHE MPUPOJIHBIX M UCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHUE BHUMAHHUS K
MPUKIAJHON HampaBleHHOCTH YdeOHoro mnpenmera «buosorus» MNPOJUKTOBAHO HEOOXOIUMOCTHIO
ofOecrieueHHs YCIOBUHA JUIsl pPEUICHUS OJHOM M3 aKTyaJbHBIX 3a/lad IIKOJHHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpasi mpeanosaraeT (GOpMUPOBaHHE Y OOYYAIOMIMXCS CIIOCOOHOCTH aJaNnTHPOBATHCS K
W3MEHEHUSIM TUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeaHero oOumiero oOpa3oBaHMs 3aHHUMaeT BaxkHOoe MecTo. OHa obecrieuuBaeT
dbopMupoBaHre y 0O0ydaroIIMUXCs MPEICTaBICHUM O HAy4YHOW KapTUHE MHpa, pacuiupseT U oOoOmaer
3HAHUS O KUBOU MpUpoJe, €€ OTIMUUTEIbHBIX IPU3HAKAX — YPOBHEBOM OpraHu3aliy U 3BOJIOIUH, CO3AET
YCIIOBUS JJIsi: TO3HAaHUS 3aKOHOB KHMBOW MPUPOJBI, (OPMUPOBAaHUSA (PYHKIMOHAIBHON TI'PaMOTHOCTH,
HAaBBIKOB 3/I0POBOT0 U 0e301acHOro o0pasza *KU3HHU, SKOJIOTHUECKOTO MBIILIEHUS, IEHHOCTHOTO OTHOIICHUS
K JKUBOI MPUPOJE U YEIOBEKY.

bonpiioe 3HaueHue OHOJOTHS MMEET TaKXKe ISl PEIIeHHUS BOCHUTATEIBHBIX M Pa3BHBAIOIIMX 33134
cpenHero ooOmiero o0pa3oBaHus, colManu3aluuu oOydaromuxcs. M3ydenue Ouonorun obOecrieuuBaeT
ycnoBusi Uid (pOpMHUpPOBAHUS MHTEIICKTYAIbHBIX, KOMMYHHKAI[MOHHBIX U HH(POPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKON KYIbTYpHl, CIHOCOOCTBYET HMHTETpallud OMOJOTMYECKMX 3HAHUW C MPEICTABICHUSIMHU U3
JIpYruX Y4eOHBIX NPEIMETOB, B YAaCTHOCTH, (PU3MKHM, XMMHMHU U Teorpaguu. Ha3zBaHHBIE MOJNOXKEHUS O
IpeJHa3HaYeHUH Yy4eOHoro mnpenmera «buosorus» COCTaBMIM OCHOBY JUIsl ONpPENENEHHUs IMOAXOA0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPIKaHU, IIPEJCTABICHHOTO B IPpOrpaMmMe Mo OHOJIOTHH.

OT10op coxmepkanust ydeOHoro mpeamera «buosnorus» Ha 0a30BOM YpOBHE OCYLIECTBIEH C IMO3UIIMHA
KyJIBTYpOCOOOpPa3HOTO IMOJX0/a, B COOTBETCTBUHM C KOTOPHIM OOydaroliuecs NOJDKHBI OCBOMTH 3HAHUS U
YMEHUS, 3HauuMble s (opMHpOBaHMs OOIIEH KyJIbTYPbI, OINpPEEIAIONINe aJeKBaTHOE IOBEICHHUE
YeJioBeKa B OKPY)Karollell MpUpOIHON cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHON JKU3HU U NMPAKTHUECKOM
nearenbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HaHHMM 3aHMMAIOT JIEMEHTHI COJIepKaHUs, KOTOPbIE CITyXat
OCHOBOH i1 (DOpMUPOBAHMS IPEJCTABICHUH O COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpa U
LIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMAaHU3AIMH OHOJIOTMYECKOT0 00pa30BaHMS.

CTpyKTypupOBaHHE COJAEp)KaHUS Y4EeOHOro Marepuana B IporpaMMme MO OHMOJIOTUH OCYILIECTBIEHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHMsI 3HAHUA 00 OTIMYMTENBHBIX OCOOEHHOCTSX JKMBOM HpUPOIBI, O e



YPOBHEBON OpraHu3alMyd U 53BOJIOLUU. B COOTBETCTBMM € 3TUM B CTPYKType Y4eOHOIo IpenMera
«buonorus» BbAEIEHBI CAEAYIOUIUE COAepXkKaTelbHble JIUHUU: «buonorus kak Hayka. MeToasl HaydHOTO
no3HaHusy, «KieTka kak Ouosorndeckas cucrema», «OpranusM Kak OHoJOrHuecKas cuctemay, «Cucrema u
MHOT000pa3ue OpraHuYecKoro MHpay, «IBOJIOUUS KUBOW MPHUPOABD», «IKOCHCTEMbl U TPHCYIIHE UM
3aKOHOMEPHOCTHU.

Lenp u3ydenus: yuebnoro mpeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJCHHE OOYJAOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3alMH XUBBIX CHCTEM Pa3HOTO paHTa W MpHOOpeTeHHe
YMEHHMI HCIOJb30BaTh 3TU 3HAHMSI JUIsl TPAMOTHBIX ACWCTBUM B OTHOLIEHUU OOBEKTOB >KMBOM MPUPOJBI U
pelIeHUs pa3IMYHbIX )KM3HEHHBIX POOJIEM.

Hoctrxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE OOEcCIeuMBaeTCs
pelIeHueM CIeayoIuX 3a1a4:

OCBOCHHE OOYYaIONIMMHCS CHCTEMBbl 3HAHUH O OWOJIOTUYECKUX TEOPHUAX, YYCHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3axX, MpaBUjax, CIYKallUX OCHOBOW Ui (OPMHPOBAHUS NPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAyyHOro II03HAHUS, CTPOEHUH, MHOTOOOpa3uu u
OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHW3alluM, BBIAAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

(dbopMupoBaHHE Y 00y4arOIKUXCsl MO3HABATENbHBIX, UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
MpoLIECCe aHalIM3a JAHHBIX O MYTSIX pa3BUTHS B OWOJIOTMM HAYYHBIX B3IVISIIOB, UAEH M TMOJIXOJOB K
M3YYEHHUIO KUBBIX CHUCTEM PAa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHHE y oOyyaromuxcs oOuieil KyabTypbl, (PyHKIIMOHAIBHON T'PaMOTHOCTH, pa3BUTHE yMEHUM
OOBSACHATH U OLEHUBATh SIBJICHUS OKPY)KAIOIIEr0 MHpa KMBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU W OIBITA,
MOJIyYE€HHBIX IPU U3Y4YE€HUU OMOJIOTHUH;

¢dbopmupoBanue y oOydaroluxcs YMEHUN WJUIIOCTPUPOBATh 3HA4YEHHE OWOJIOTMYECKUX 3HAHUl B
MPaKTUYECKONW JESITETbHOCTH 4YeJIOBeKa, pa3BUTUHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH H
arpoOHOTEXHOJIOTH;

BOCITUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM >KHUBOM MPUPOJbI, HEOOXOIUMOCTU
OEpe)XKHOrO0 OTHOILIEHUS K HeHl, COONIONEeHUs STUYECKUX HOPM NpH TMPOBEACHUU OHOJIOTHYECKUX
HCCIICIOBAHNI;

OCO3HAHHE LIEHHOCTH OMOJIOTUYECKUX 3HAHWM JJISi MOBBIIEHUS YPOBHS HKOJIOTHYECKON KYIbTYPHI, IS
(hopMHUPOBaHUSI HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHHMH B TMOBCEIHEBHOMN XU3HU NJS OLUEHKU MOCIEICTBUMN
CBOEH NIeATeNbHOCTU MO OTHOILIEHUIO K OKpYXKaloleh cpene, COOCTBEHHOMY 370pOBbI0, 0OOCHOBAaHHUE U
cobmoieHrne Mep poPrIakKTUKH 32a00I€BaHU.

B cucreme cpemnero obmero obpazoBanusi «buonorus», mzydaemass Ha 0a30BOM YpPOBHE, SIBIISIETCS
00s3aTeNbHBIM y4eOHBIM MPEAMETOM, BXOJSAUIMM B COCTaB MpeAMeTHOI obnactu «EcTecTBeHHO-HAy4YHbBIE
MIPEAMETBD».

Jliis u3ydenust Ouosioruu Ha 6a30BOM ypOBHE cpeliHero ooimiero oopasoBanus orBoautcs 68 yacos: B 10
kiacce — 34 vaca (1 yac B Henenio), B 11 kiacce — 34 yaca (1 yac B Hezeno).

COJEP)KAHUE OBYYEHUA
10 KUIIACC
Tema 1. Buosiorusi kKak Hayka.
buosiorus kak Hayka. CBs3b OMOJIOrUM ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTHMHU €CTECTBEHHBIMU
Haykamu, ¢uiocopuei, STUKOH, 3cTeTUKOW M mpaBoM. Ponb OGuonoruun B (opMUpOBaHMM COBPEMEHHOM
Hay4YHOH KapTuHbI Mupa. CucTremMa GM0JI0rMUECKUX HayK.
Metoapl MO3HaHWS KMBOW MpUponabl  (HaOMIOJEHHE, HKCIEPUMEHT, OMNHCAHUEe, HW3MEpEHue,
KJIaccu(uKaius, MOIeIMPOBaHNE, CTaTUCTHYECKask 00pabOTKa JaHHBIX).
JdeMoHcTpanum:
Hoptperst: Y. Hapsun, I'. Menaens, H. K. Konbsuos, k. Yorcon u ®@. Kpuk.
TaOnuiel u cxembl: «MeTo bl TO3HAHUS KUBOU TPUPOIBI».
JlabopaTopHble H IPaKTHYeCKHe PadOThI:
[Ipaktuyeckas pabora Ne 1. «Mcmosib30BaHME Pa3IMYHBIX METOJOB IPU M3YYEHUH OHOJIOTMYECKHUX
00BEKTOBY.
Tema 2. 7KuBble cUCTeMBbI U HX OPraHU3ALMA.




XKuseie cucrembl (OHMOCHUCTEMBI) Kak MpeaMeT Hu3ydeHus Ouonoru. OTIHYMe XUBBIX CHCTEM OT
HEOPraHUYECKON IIPUPOJIBIL.

CpoiictBa OmocucTeM W HX pa3HOOOpasue. YPOBHM OpraHM3alliid OWOCHCTEM: MOJICKYJSPHBIH,
KJICTOYHBIHN, TKAHEBBIN, OPTraHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIN (OHOTCOIEHOTUIECCKHIA),
O6rocQepHBbIN.

JdemoHcTpaumuu:

Tabnuiet u cxembl: «OCHOBHBIE TPU3HAKH KUIHI», «Y POBHH OPraHU3ALUH KUBOU IPUPOIBI».

O6opynosanue: Mozenb MoJiekyibl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKH. XUMHUYECKUE 3JIEMEHTBI: MAKPOJIEMEHTBhI, MUKpPOAJIEMEHThH. Boma u
MUHEpaJIbHbIE BELIECTBA.

@OyHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KileTke. [loanep:kanue ocMoTHUeCKOro OanaHca.

benku. CocraB u crpoenue 0enkoB. AMUHOKHUCIIOTHI — MOHOMEPHI OenkoB. HezameHnumble 1 3aMEeHHUMBbIe
AMUHOKHCIIOTBl. AMHWHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOM MOJEKylbl (IepBUYHAs,
BTOpPUYHAs, TPETUYHAs WU YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM OENKOB.

®epmeHThl — Ouosiorudeckue kKaramuszatopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTp, CyOCTpaTHast
cnenuduuHocts. Kodpepmentsl. Butamunsl. OTinnunst pepMEeHTOB OT HEOPTraHUYECKUX KAaTalu3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIFOKO3a, pubo3a U Je30Kcuprbo03a), aucaxapuisl (caxaposa, JaKTo3a) U
noJmcaxapuabl (Kpaxmall, TIIHKOTEH, 1eJUTI0I03a). bronornueckue GyHKINHN yriIeBOI0B.

Jlununael:  Tpurnuuepunabl, Qochomununael, crepouasl. [mapoduiabHO-rUAPOPOOHBIE  CBONCTBA.
buonornueckue pynxun nunuaos. CpaBHEHUE YIIIEBOJOB, OSJIKOB U JIMIHJIOB KaK HCTOYHUKOB SHEPTHH.

Hyxnennossie kucnoter: JJHK n PHK. Hykneotnnel — MOHOMEpBI HyKJIEMHOBBIX KUCIOT. CTpoeHue n
¢byukuun JJHK. Crpoenne u ¢pynkunu PHK. Buast PHK. AT®: ctpoenue u pyHKkuuu.

[uronorus — Hayka o kietke. Kierounas Teopusi — mpuMep B3auMOJICHCTBUS UK U ()aKTOB B HAYYHOM
MMO3HAHUU. MeTobl N3y4eHUS KIIETKH.

Knerka kak nemnoctHas xuBas cuctema. OOmiye NMpu3HAaKU KJIETOK: 3aMKHYyTas HapyxKHas MeMOpaHa,
Monekynbl JIHK kak reHeTHdeckuil anmapar, CHcTeMa CUHTe3a Oelka.

Tunsl kierok: sykapuoTHUecKas M Ipokapuoruyeckas. OCoOEHHOCTH CTPOEHHUS MPOKAPHOTUUYECKON
kietku. Kierounas crteHka Oaktepuii. CTpoeHHE DJYKapUOTHYECKOW KJIETKH. OCHOBHBIC OTJIMYUS
pacTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAasl CTEHKa, TTTUKOKAIUKC, uX QyHkuuu. [lnasmaTudeckas
MeMOpaHa, e€ cBoiicTBa U pyHkiuu. L{utonnasma u e€ opranonasl. OgHOMEeMOpaHHBIE OPraHOUIbI KIETKH:
OIIC, anmapar T'osbmxu, im3ocoMbl. [loayaBTOHOMHBIE OpPraHOM[IbI KJIETKH: MUTOXOHJAPUH, IUIACTU[BI.
[Ipoucxoxxnenne MHUTOXOHAPUN U TuiacTul. Bunel mmactua. HememOpanHble oOpraHoufibl  KIETKU:
puUOOCOMBI, KJIETOYHBIN LIEHTP, UEHTPUOJIH, PECHUYKH, KIYyTHKU. DyHKIUU OpPraHoug0B KIETKH.
Bxirouenust.

SAnpo — perynasTopHslii neHTp kietku. CTpoeHue siapa: sijgepHas 000104YKa, KapHoIljia3Ma, XpOMaTHH,
SIIPBIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemMoHcTpanum:

Hoptpertsl: A. JleBenryk, P.I'yk, T.IlBann, M. llneitnen, P.Bupxos, Jx. Yorcon, . Kpux,
M. Vunkunc, P. ®panknun, K. M. bap.

JInarpammel: «PacnpeneneHne XMMHMUYECKHMX DJIEMEHTOB B HEKMBOM mpupone», «Pacnpenenenue
XMMHMUYECKUX DJIEMEHTOB B JKUBOH MPUPOIEN.

Talnuue! u cxembl: «Ilepuonnyeckas Tabnuna XUMHYECKUX 3JIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI BOJBI,
«buocunres 6enkay, «CtpoeHue MoJjekyibl Oenka», «CtpoeHue ¢pepmeHTa», «HyKienHOBbIE KUCIOTBHI.
JHK», «Ctpoenne monekynsl AT®», «CTpoeHue 3yKapHOTHYECKOW KIeTKn», «CTpoeHue >KMBOTHOU
KIeTKn», «CTpOeHHEe PAacTUTENBHON KIETKN», «CTpOoeHHE MPOKAPUOTHUYECKON KieTkn», «CTpoeHue sapa
KIIETKN», «YTIEBOABY, «JInnuas.

OGopynoBaHKe: CBETOBOM MMKPOCKOI, 00OpyHOBaHHE IJsi NPOBEJICHUS HAOMIOJCHHMH, H3MEpeHuH,
HKCTIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGopatopHnas padora Ne 1. «M3ydyeHue KaTaTUTUYECKOW aKTUBHOCTH (DepMEHTOB (Ha IPUMEPE aMUIIa3bI
WJIM KaTallasbl).




JlaboparopHass pabora Ne 2. «lM3yueHue CTpOCHHsI KIETOK pPACTCHHUH, >XKHUBOTHBIX M OaKTEpHid MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENapaTax u UX OMHUCAHUE.

Tema 4. /Ku3HeneATEJIbHOCTh KIETKH.

OOMeH BemiecTB, WJIM META0OMU3M. AcCUMWISIHS (TUIACTUYECKUA OOMEH) ¥ JUCCHUMUJIISIIIS
(3HepreTnyeckuii OOMEH) — JBE CTOPOHBI EIMHOrO Tporecca merabonm3ma. Poilb 3aKOHOB COXpaHEHUs
BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbIi. Poimb (epMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAIICHUU YHEPTUHU B KIIETKE.

®otocunTe3. CBetoBass u TemMHOBas (a3pl (orocmHTe3a. Peakmum ¢ortocuHTe3a. DPPEKTUBHOCTD
¢dorocunTesa. 3HayeHne GpoToCHUHTE3A IS )KU3HM Ha 3emuie. BrnusHue ycnoBuii cpeabl HAa (POTOCHHTE3 M
CIIOCOOBI TIOBBIIIICHHSI €TI0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINe OakTepry. 3HaU€HUEe XEMOCUHTE3a /7Sl )KU3HU Ha 3eMJle.

DHepreTudeckuii oOMeH B KieTke. Paciiernsienue BenecTB, BbIJCIIEHNE U aKKYMYJIMPOBAaHNUE SHEPTHH B
KJIeTKE. DTambl SHEpreTuyeckoro ooMeHa. I'mukonus. bpoxkenue u ero Buasl. KucnoposnHnoe okucienue, nin
KJeTouHoe Jipixanue. OxucnurenbHoe dpochoprmmpoBanre. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakuun wmatpuuHoro cunresza. ['enernueckas wundopmanus u JIHK. Peanuzaums renermueckoit
nHpopmauuu B Kierke. ['eHeTnyeckuil ko u ero cpoiictBa. Tpanckpunius — MatpuuHblii cuHTe3 PHK.
Tpancnsus — O6uocunTe3 Oenka. Dranel TpaHcnauud. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. HWctopus otkpeiTuss BupycoB (/. UW. VBanoBckuit).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO IMKiIa BUpycoB. baktepuodaru. bonesnu pacrenui, )k UBOTHBIX U
4elloBeKa, BbI3bIBaeMble BHpycaMu. Bupyc mmmyHoaeduuura yenoBeka (BUY) — Bo3Oyaurens CIIM/la.
OOpaTHast TpaHCKpUIIMs, peBepTaza U HHTerpasza. IlpodunakTuka pacmpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHU.

JdemoHcTpaumnu:

Ioptpetsr: H. K. Konsuos, . Y. UBanoBckuid, K. A. Tumupsses.

Tabmunpl u cxembl: «Tumbl nutanusy, «Metaboauzm», «MHUTOXOHAPUSY, «IHEPTETUUECKHI O0OMEH,
«Xmopormtact», «Potocunresn, «Crtpoenune JIHK», «Ctpoenune m QpyHKIHMOHUpOBaHHWE TreHa», «CHHTE3
oenkay, «['eHetmueckuii kom», «Bupycw», «bakrepunodarn», «CTpoeHHE W >KU3HEHHBIH LUK BHUpYca
CITI1/Ia, 6axrepuodaran, «Permmukanus JJHK».

Oo6opynoBanue: wmoxaenu-ammkanun «Yapoenne JHK u Tpanckpunmus», «buocuHTe3 Oenkay,
«CTtpoeHue KIeTku», Mojeib cTpykrypsl JTHK.

Tema 5. PazmHokeHMe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kiterounsrii muki, WM KM3HEHHBIM UK KieTku. MHTepdaza m murtos. Ilporeccel, mpoTekaromme B
untepdaze. Pemukanms — peakmuss marpudydoro cuHTe3a JIHK. Crpoenuwe xpomocoM. XpoMOCOMHBIN
Habop — KapuoTUM. JIUMJIOUIHBIN U TalUIOUAHBI XpOMOCOMHBIE Habopbl. XpoMatuisl. LluTtonoruyeckue
OCHOBBI Pa3MHOXEHUS U HHIUBUIYAJIbHOTO PAa3BUTHSI OPraHU3MOB.

Henenne kinetkn — Muto3. Cragun mMuto3a. [Ipomeccel, mpoucxosiuiue Ha pa3HbIX CTAIUsAX MUTO3A.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

@opMBI pa3MHOKEHHSI OPraHU3MOB: Oecrioynioe U MosioBoe. Bujpl 6ecronoro pa3MHOKEHUS: JEJICHHE
HaJBO€, IOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHHE, BEreTATUBHOE pPAa3MHOXKECHHE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €T0 3HaYEHUE JJI CEJECKIINH.

ITonoBoe pa3MHOXKEHHE, €ro OTINYHUS OT OECHOJIOTO.

Meiio3. Craguu meiio3a. Ilpoueccsl, mpoucxoasmue Ha craausax Menosa. IloBeaenwe xpomocom B
Mmeiiose. Kpoccunrosep. bruonornueckuii cMbICa M 3HaYEHUE MENH03a.

I'amerorenes — mpoiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KMBOTHBIX. [l0/IOBBIE Kenne3bl: CEMEHHUKU U
suyHukd. OOpa3oBaHMEe W pa3BUTHE TOJOBBIX KJIETOK — TramMeT (CHepMaro30M[, SIHIEeKIeTKa) —
criepMarorese3 u oBoreHes. OCOOEHHOCTH CTPOEHHUs SHIEKJIETOK M cliepMaTo30uaoB. OIMoI0TBOpEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTEHE3). OMOpHOHAbHOE pa3BUTHE (OMOpUOTEHEe3). JTambl
SMOpPHOHAILHOTO Pa3BUTHS Yy T[IO3BOHOYHBIX JKHMBOTHBIX: JpOOJEHUE, TacTPYJAlUs, OpPraHOTreHes.
[TocTaomOproHanbHOE pazBuTHe. THITBI TOCTIMOPHOHATHFHOTO PAa3BUTHS: MPAMOE, HEMPSIMOE (JTMYMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zsutue pactenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTA/IMU PA3BUTHSL.




JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI Pa3MHOKEHHSI OPraHU3MOBY», «/[BOHOE OIUIOOTBOPEHHE Yy IIBETKOBBIX
pacteHmii», «BereratuBHOE pa3MHOKEHUE pacTeHUi», «/lenenue kinetku Oaktepui», «CTpoeHHE MOIOBBIX
KIIeTOK», «Ctpoenue xpomocoMbl», «Kierounslii muknm», «Pemmukamus JHK», «Murtoszy, «Meitos,
«IIpsimoe u HempsiMoe pa3BUTHE», «['ameToreHe3 y MIIEKOMMUTAIOUIMX M YelIOBeKa», «OCHOBHbBIEC CTaIuuU
OHTOTI'EHE3a».

O6opynoBaHue: MHUKPOCKOI, MHUKponpemnaparbl «CrepMaTo30ubpl MIEKONMMUTAIOIIEro», «SIinexnerka
MJIEKOTIUTAOIIET0», «KapnoknHe3 B KIeTKaxX KOpelIKa JIyKa», MarHUTHas MOJENb-antuinkanus «/lenenue
kieTkn», Moaens JIHK, Monens meTadgazHoil XxpOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuass pabora Ne 3. «HabmoneHwe MHTO3a B KJIETKaX KOHYHMKA KOpPEIIKAa JyKa Ha TOTOBBIX
MHKpOIIpenaparax.

JlabopaTtopHnast pabota Ne 4. «/3ydyeHne cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer w 3amaum reHeTuku. Vcropus pa3BUTHA TE€HETUKH. PoOib LUTONOTUM W 3MOPHOJIOTHH B
CTAaHOBJICHUU TEHETUKHU. BKIag pOCCHUCKMX W 3apyOekKHBIX YUEHBIX B pa3BUTHE TEHETUKH. MeTonbl
TeHEeTUKH  (THOPUIOJIOTHYECKHH,  IUTOT€HETHYECKUH,  MOJIEKYISpHO-TeHeTHuueckuii).  OCHOBHBIE
reHeTUYecKue NOHATH. [ 'eHeTndyeckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKPELMBaHUM.

3aKOHOMEPHOCTH  HAclIeJOBaHMWsI TMpPU3HAKOB, YycTaHoBIeHHble ['. Mennenem. MonorudpunHoe
CKpelllMBaHHEe. 3aKOH €JUHO00pa3usi rMOpuIOoB MepBoro mnokojieHus. [lpaBmino AoMUHUpOBaHUS. 3aKOH
paciuernyeHus npu3HakoB. ['unoTe3a unctoTsl rameT. [loaHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpuaHoe ckpeniBaHue. 3aKOH HE3aBUCHUMOIO HacieIoBaHUS MNpu3HakoB. lluTorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUs. AHAIM3UpYIOllee CKpellrBanue. Vcnoib30BaHne aHaIU3UPYIOIIETO
CKpEeIIMBAHUS [Tl OIPEIeNIEHUs] T€HOTUIIa 0COOU.

CueruieHHOE HacleqoBaHue npu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HAacj€JI0OBaHUIO TEHOB.
Hapyienune cueneHns reHoB B pe3yJbTaTe KpOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enernka mona. XpoMOCOMHOE ONIpeAeieHUE Toja. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe
U reTeporameTHble Opranu3mMel. HaciienoBanue Npu3HaKkoB, CHEIIIEHHBIX C MOJIOM.

N3meHunBOoCTh. Buabl HM3MEHUYMBOCTU: HEHACJIEACTBEHHAas M HacieacTBeHHas. Ponb  cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTH. XapaKTepUCTHKA MOIUGUKAIMOHHON M3MEHUMBOCTH. BapuaroHHBIHI
psn ¥ BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHOW H3MEHYMBOCTH.

HacnenctBennasi, wiaM TeHOTHNHMYECKas, W3MEHYUBOCTb. KomOWHATHMBHAs HM3MEHUMBOCTH. Meiio3 u
MOJIOBOM  MHpoOIeCC — OCHOBAa KOMOWHATUBHOM  W3MEHYMBOCTU. MyTanMoHHasT H3MEHUYUBOCTb.
Knaccudukanus myrauuii: reHHbIe, XpOMOCOMHBIE, TéHOMHBIE. YacToTa ¥ IPUYMHBI MyTaluii. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HacieAcTBeHHOU n3menuuBoctu H. 1. BaBuiosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHbIE METOJAbl T€HETUKHA YEJIOBEKA: I'€HEAIOrMYECKUH,
ONMU3HELOBBIM, IUTOIC€HETUYECKUN, OHMOXMMHUYECKUH, MOJEeKyaspHO-reHeTnueckuil. CoBpeMeHHoe
OIpe/ieJICHUE TeHOTHUIIA: MOJIHOT€HOMHOE CEKBEHHPOBAaHUE, T€HOTUIIMPOBAHKE, B TOM UHUCJE C MOMOUIBIO
[M[[P-ananu3a. HacnenctBenHsie 3a0o0jieBaHUsl YeJIOBEKa: FeHHbIE 00JI€3HU, OOJIE3HU C HACIEICTBEHHOM
MIPeIPacIoOKEHHOCThI0, XPOMOCOMHBIE Oosie3HH. ComMaTuyecKue U reHepaTuBHbIE MyTaluu. CTBOJIOBBIE
kneTkd. [IpuHiunel 370poBoro obpas3a >KU3HM, NTUATHOCTUKU, MPOQPHUIAKTUKH W JIEYSHHS] TeHETUYECKHX
Oone3nell. MenUKO-TEHETUYECKOE  KOHCYIbTUPOBaHHE. 3HAYCHHE  MEIUIIMHCKOM  TEeHETHKH B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUUYECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoHcTpanum:

Ioprpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumogeen-Pecockuii, H.
N. BaBunos.

Tabnauiel u cxembl: «MOHOTHOpPHIHOE CKpEIIMBAHME M €ro IMTOTEHETUYeCKass OCHOBa», «3aKoH
pacIeryIeHus] U er0 IIUTOTeHETUYECKasi OCHOBA», «3aKOH YUCTOTHI TaMeTy», «/lurudpumHoe ckperiuBaHue,
«uronornueckue OCHOBBI AWTHOPUIHOTO CKpelIMBaHUS», «Meho3», «B3auMopeiicTBue alenbHbIX
reHOB», «['eHeTuYecKkrue KapThl PacTeHHi, )KMBOTHBIX U YEJIOBEKa», «l'eHeTHka mojay, «3aKOHOMEPHOCTH
HacJeA0BaHus, CUEIJIEHHOro C mojiom», «KapuoTUIbl YenoBeKa U KUBOTHBIX», «BUIIBI U3MEHUUBOCTHY,




«MomudukanvionHas H3MEHYHBOCTHY, «HacmemoBanue pesyc-gpakropa», «['eHeTMKa TpyIIm KpOBW»,
«MyTanmoHHass U3MEHYUBOCTHY.

Ob6opynoBanue: MOJETU-aMUIMKaINN «MOHOTHOpUIHOE CKpelnBaHuey», «HenomHoe TOMUHUPOBAHKE,
«durubpunnoe ckpemmuBanue», «llepekpéct XxpoMocom», MHKPOCKON M MHKpompenapaT «Jpo3odumay
(HOpMa, MyTanuu (HOpPMBI KPBLILEB M OKPACKH Tela), repOapuii «["0poX MoCeBHOM».

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

JlaboparopHas padota Ne 5. «M3ydeHue pe3yIbTaTOB MOHOTHOPHIHOTO ¥ TUTHOPHUIHOTO CKPEIUBAHUS Y
Ipo30(QHITBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHass pabota Ne6. «l3yuenue MoaM(UKANMOHHOW  HM3MEHUYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PAZia U BApUALIMOHHON KPUBON».

JIaGopatopHnas pabora Ne 7. «AHanu3 MyTanuid y Apo30(Quisl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpaxTnueckas padota Ne 2. «CocTaBieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M TPOIIECC. 3apOKJICHUE CENeKIMU U AoMectukaiusa. Yuenue H. U. BaBumora o
LIEHTpaxX MPOUCXOXKJICHUS W MHOTO0Opa3usi KyJIbTYpHBIX pacTeHHil. LIeHTphl MpOUCXOXKICHUS JOMAITHUX
XKUBOTHBIX. COpT, MOpOJIa, ITAMM.

CoBpemMeHHbIE METOJbl CeNeKIMU. MaccoBblii M MHAMBUIYaJIbHBIH OTOOpPHI B CEJIEKIUU PACTEHUH U
KUBOTHBIX. OIlleHKa JKCTepbepa. BIN3KOpPOJACTBEHHOE CKpelluBaHUe — WHOpUAMHI. Ywucras JuHUS.
CkpemuBaHue 4YUCTBIX JWHUU. [ereposmc, wimm rulOpuaHas cuia. HepoacTBeHHOE CKpeluBaHHE —
ayropuauar. OtaanéHHas rubpuauzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 M IMOJydeHHE
MOJUIIIONUIOB. JloCcTHXKEHHSI CENEKIIUU pacTeHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEepUs. DTalbl CO3/aHUS PEKOMOMHAHTHOM
JAHK wu TpaHcreHnsix opranu3moB. KnerouHas uHxeHepusa. KieTounsle KyJabTypbl. MUKpPOKIOHAJIBHOE
pa3MHOXeHHe pacTeHuid. KIoHuMpoBaHHME BBICOKONPOIAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPIraHHU3MOB.
DKxoJyiorudeckure u dtudeckue mpooseMbl. MO — reHeTn4ecku Mo AU(PUITIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanmu:

IMoptpetsr: H. U. BaBunos, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. lIBaHoB.

Tabmuiel u cxembl: kapTa «LleHTpBl MPOMCXOXKAECHHUS W MHOTro0o0pasus KyJbTYpHBIX PpacTeHHiD»,
«[lopoapl moOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas TUOpUIN3AIULY,
«Pabotel akamemuka M. @. MBanoBay, «llomumiongusay, «OO0BeKTHl OHOTeXHOJOrHM», «KieTouHnle
KYyJIbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHMpOBaHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKUA IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM M KyJIbTYPHBIX COPTOB pAaCTEHHI,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble H NpaKTU4YecKue padoTbi:

Okckypceusi «OCHOBHBIE METOJbl M JOCTUKEHHS CENEKIIMH PACTeHUH M KUBOTHBIX (Ha CEJNEKIIMOHHYIO
CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATENLHBIM Y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00paTOpPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo1IOIUOHHAA OHOJIOTHS.

IIpennoceliku BOSHUKHOBEHUS 3BOJIIOLIMOHHON TeopuH. DBOIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CBugnerenbctBa 3BoJirOLMH. [lasieoHTONIOTMYECKUE:  TOCIENOBATENBHOCTE MOSBICHUS BHUJOB B
NAJICOHTOJIOTHYECKO JieTonucu, nepexoansie opmbl. bruoreorpaduueckue: cxoAcTBO U pazinyue ¢payH U
¢y10p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA U Pa3IM4YUs 3MOPHOHOB Pa3HbIX BUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTMYHBIEC, AHAJIOTMYHBbIE, PYJUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKUE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX MyTeH y Bcex
OpraHu3MOB.

OpomonmonHad Teopust Y. [lapuna. IIpennocbulki BO3HMKHOBEHMS JapBUHM3MA. [[BIOKyIIMe CUIIbI
SBOJIIOIMM  BHJOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHME NPU OrPAaHUYEHHOCTH PECYpCOB,
HeoTnpeieI€HHast U3MEHYMBOCTb, O0pb0a 3a CyIeCTBOBaHUE, ECTECTBEHHBIN 0TOOP).

Cunternyeckas Teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE MOJIOKEHHUS.

Muxposomtonus. [Tomynsanus kak equHUIAa BUAA U 3BOJIOLUN.



JIBrokymue cuiibl ((paKkTOphI) SBOJIIONHMH BUAOB B MPUPOJe. MyTallMOHHBIN MpoIlecC ¥ KOMOWHATUBHAS
U3MEHUYUBOCTb. [loMyNsSIIMOHHEIE BOJTHBI U IpeiiQ reHoB. V301 1 MUTpAIIHS.

EctecTBenHblil 0TOOp — HaNpaBISAIOMUI (aKTOp SBOOLIH. POPMBI €CTECTBEHHOTO 0TOOPA.

[Tprucnoco6IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJtoun. [IpuMeps! npucnocoOienuil y opranu3MoB.
ApoMopdo3bl U HINOA AT TAIIH.

Bun u BumooOpazoBanme. Kpurepuu Buma. OcHoBHbIE (OpMBI BHA00Opa3oBaHUs: Teorpaduieckoe,
9KOJIOTMYECKOE.

MaxkposBosmorusi. PopMbl dBoNIONHN: (UICTHUYECKAs, TUBEPTCHTHASI, KOHBEPICHTHAS, Mapalie/IbHAS.
HeobpaTumocTh 3BOJTIONNH.

[IpoucxoxxaeHue OT HecHelMaJW3UpOBaHHbIX IpeakoB. Ilporpeccupyromas — crnenuamu3anus.
AnanTtuBHas paguanus.

JdemoHcTpaumnu:

Hoptpetst: K. Jlunne#t, XK. b.Jlamapk, Y. lapsun, B. O. Komanesckuii, K. M. bap, 3. I'ekkeins,
®. Mromiep, A. H. Ceep1ios.

Tabauie! 1 cxembl: «Pa3BuTHE OpraHnYeckoro Mupa Ha 3emiiey, «3apoIblly NO3BOHOYHBIX )KUBOTHBIXY,
«ApxeonTtepukcy», «Dopmbl 0OpbOBI 3a cyliecTBoBaHHE», «EcTecTBeHHBIN 0TOOPY, «MHOroo0pasue copTos
pacteHuit», «MHoro0Opa3ue mopoa KUBOTHBIXY», «llomymsmun», «MyTanMOHHAsT W3MEHUYUBOCTHY,
«Apomopdo3sely, «anoananranun», «OOmas aerenepanus», «/Brwkymmue cuiabl 3Bosonuny, «Kapra-
cxema wMmapuipyra nyremectBus Y. Jlapuna», «bopnba 3a cymectBoBaHuey, «llpucnoco6ieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BU00OpA30BAHUE.

OO6opynoBaHue: KOJUIGKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpackd, HAOOp TUJIOIOB M CEMSH,
koJutekiust «IIpuMepbl 3aIlUTHBIX TPUCTOCOOJICHHN y JKHBOTHBIX», MOjJeTb «OCHOBHBIE HaIpaBICHUS
IBOJIIOIHNMY, 00bEMHAA MOENb «CTpOeHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra Mwupa, KoJuieKius «DOpMBI COXPaAaHHOCTH HCKOMAEMBIX J>XMBOTHBIX U
pacTeHuii», mozenp anmuukanus «llepekpéct xpomocom», BiaxkHble Ipenaparsl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHE JIATYIIKKY, MUKpOTpernapaT «Jpo3oduna» (HopMa, Myranuu (OpMbI KPBUTEEB M OKPACKH TEJa).

JlaGopaTopHble M MpaKTH4YecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJOTHIESCKOMY KPUTEPHIO.

Jlabopatopnass pabotra Ne 2. «OmnucaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble TpPEICTABICHUS O 3apOXKICHUM XU3HU. HayuHble rumore3sl BO3HUKHOBEHMS XU3HHU Ha
3emiie: abMoreHe3 U naHcHepMus. XUMU4ecKast 3BOJIOIUs. AOMOTeHHBIM CHHTE3 OPraHnYeCcKUX BEIECTB U3
HEOPraHUYECKNX. OKCHEPUMEHTAIBHOE MOATBEPKIACHUE XMMHMUYECKOW »3Boitound. HavanbHble >Tamsl
onosornueckoir  sBomormu. [ umoresa PHK-mupa. @DopmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie kineTku u ux 3Boaouus. PopMUpOBaHNE OCHOBHBIX T'PYIII KM BBIX
OpraHU3MOB.

PasButue xu3zHu Ha 3emuie mo 3paM u nepuogam. Karapxeil. Apxeiickas MU IPOTEPO30MCKasl 3pHI.
[laneosolickas 2pa u €€ TmepUOAbl: KEeMOPUNCKUN, OPIOBUKCKHUM, CHIYPUICKUH, JEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3o3o0iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUH, MEIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: MajeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTa M reoJIOrTM4ecKuX mpoiieccoB. OCHOBHbBIE ATallbl 3BOJIOLUN PACTUTENIBHOTO U
KUBOTHOTO MHpa. ApomMopho3bl y pacTeHMil W KUBOTHBIX. [losiBIeHHe, paciBET W BBIMHUPAHUE TPYIII
YKUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpakeHHe HBOMIOUMU. OCHOBHBIE CHUCTEMATUYECKHE TPYMIIbI
OpraHU3MOB.

DBOJIIOIMS YesloBeKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTue npecTaBieHnid 0 MPOUCXO0KICHUN YEI0BEeKa.
Metoasl u3ydeHust antpomnoreHe3a. CXoACTBa M pa3jiMyusi 4YeIOBEKA W JKUBOTHBIX. CHCTeMaTHYeCKoe
MOJIOKEHUE YEJIOBEKa.

JBuxkymue cuibl ((hakTopbl) aHTpomorenesa. HacneacTBeHHass M3MEHUYHMBOCTh M €CTECTBEHHBINH OTOOP.
OO01ecTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYAHH TPy/a, MBIIIUICHUE, PEYb.

OCHOBHbBIE CTaJUU W BETBU OHBOJIOLMU YEJOBEKA: AaBCTpaloONUTEeKku, YenmoBek ymensbiii, YenoBek
NpAMOXOJALINN, YenoBek HeaHAepTaIbCKui, UenoBek pasyMHblil. Haxonku MCKOMAaeMbIX OCTaTKOB, BPEMS
CYIIIECTBOBaHMS, 00JIACTh paCPOCTPaHEHUs, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAHS.




Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpPOINEOUAHAs (€BpasuiicKkas), HErpo-aBCTPaIOUIHAS
(3KBaTOpUaNbHAs ), MOHTOJIOUIHAS (A3UATCKO-aMepUKaHCKast). YepThl MPUCTIOCOOIEHHOCTH MPEACTaBUTENCH
YeJI0BEYECKUX Pac K YCIIOBUAM CYyLECTBOBaHUS. EquHCTBO yenoBeueckux pac. Kputuka pacuszma.

JdemoHcTpaumuu:

Hoptpetsl: @. Peau, JI. [lactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. lapBuH.

Tabmuuer u cxembl: «Bo3nukHOBeHHe CONHEYHOM CUCTEMbI», «Pa3BUTHE OPraHMYECKOTO MHUPAY,
«PactutenbHas kinertka», «OKuBoTHas kierka», «lIpokapuoruyeckas kierka», «CoBpeMeHHas cHucTeMa
OpraHMyYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHMSI UEJIOBEKa M UEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TaJCOHTOJOTMYECKMX HAXOJOK IPEIKOB COBPEMEHHOTO YEIOBEKay,
«/IpeBHelmue moan», «lpeHue moan», «llepbie COBpEMEHHBIE JIIOAN», «HeI0BeUYeCKHe pachi».

O6opynoBanue: Mymspku  «lIpoucxoxaeHue uyenoBeka» (OIOCTBI aBCTPAJONMUTEKA, MUTEKAHTPOIIA,
HEaHJIepTalIblla, KPOMAHBOHIIA), CIETKH WM M300paKeHUS KaMEHHBIX OpYAWH IMEpPBOOBITHOTO YelOBEKa
(kamMHU-yONIIEpBl, pyOusa, ckpebia), reoXpoHoyiorhyeckass Tadnuua, KoyueKuus «PopMbl COXPaHHOCTU
MCKOTIAEMBIX JKUBOTHBIX M PACTECHHIT».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpaxTueckas padota Ne 1. «/3yueHnue uckonaeMbpIx OCTATKOB PACTEHUN U )KMBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcHsi «IBOJIIOLUS OPraHUYecKoro Myupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM KpaeBeAueCKui
My3eil).

Tema 3. Opranusmbl U OKpPY:KalOLIas cpeaa.

DKoJiorTusl Kak Hayka. 3ajadyd W pas3fenbl 3KOJOTUU. MeToAbl HKOJOTMYECKUX HCCIIEI0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpenpl oOuTaHusl OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPUOPraHU3MEHHas.

Oxosorrueckue ¢akrtopsl. Knaccudukamus 3Kom0orudeckux (HpakTopoB: aOMOTHYECKUE, OMOTHYECKUE U
aHTponoreHHsle. JleicTBUE 3KOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBbI.

AOuoTtudeckue (axkTophel: CBeT, TeMIiepaTypa, BIaXHOCTh. DotomepuoausMm. IIpucnocobnenus
OpraHU3MOB K JIeHCTBHUIO abnoTHyeckux (hakropos. buonoruueckue purMol.

buotnueckue daxkTopsl. Bumbl OHOTHYECKMX B3aMMOICHCTBHI: KOHKYPEHITUS, XUIITHUYECTBO, CUMONO3 U
ero ¢opmsl. [lapasutusm, koomepanus, MyTyalu3M, KOMMEHCATIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO).
AMeHcanmu3M, HeUTpanu3M. 3HaueHHEe OMOTHYECKUX B3aWMOJCHCTBUM IS CYIIECTBOBAHHUS OPraHW3MOB B
MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU mNomyisiuuu. OCHOBHBIE IMMOKA3aTeNH MOMYJSIUN: YHCIECHHOCTS,
IUIOTHOCTh, POKJIAEMOCTb, CMEPTHOCTb, MPHUPOCT, MUTpaius. JIMHAMUKAa YHCIEHHOCTH MOMYJSIUU U €&
perynsuus.

JdemoncTpaumnu:

optpetsr: A. I'ym6oasar, K. @. Pynwe, O. ['ekkens.

Tabmuiel  u  cxembl: kapta «llpuponnbie 30HBI  3emun», «Cpenpl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsamuuy, «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH MOMYJSIUU HH(PY30pHUH-
Tydenbkny», «[lumessie nemnmy.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas padota Ne 3. «Mopdomoruueckne 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHUSD.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpakTuueckas pabota Ne 2. «[loc4€T MIOTHOCTH MOMYISIIIMIA PA3HBIX BUIOB PACTCHUID.

Tema 4. Cool0miecTBa U 3K0JI0rMYEeCKHE CHCTEMBI.

CoobmiecTBo opraHu3mMoB — OuoueHo3. CTpykTypel OHOIIEHO3a: BHJOBas, IPOCTPAHCTBEHHas,
Tpodudeckas (nuuieBast). Buapl-noMmuHanTel. CBs3U B OMOIIEHO3E.

Dkosorndyeckue cucteMsl (3kocucremsl). IloHsTHe 00 3KocucTeMe U OGuoreoneHosze. OYHKIIMOHATIbHbIE
KOMITOHEHTBI SKOCUCTEMBI: IIPOAYLIEHTHI, KOHCYMEHTBI, peAyLIeHTbl. KpyroBopoT BEIECTB U TOTOK dHEPTUU
B 9KocHucTteMe. Tpoduueckue (THILEBbIE) YpPOBHU HKocucTeMbl. [IumieBble menu u cet. OCHOBHBIE
MOKa3aTeN SKOCHCTEMBbl: Ouomacca, MpOAYKIHs. DKOJIOIMUECKHe MUPAaMHUJbL: MPOAYKIHH, YUCICHHOCTH,
6romaccel. CBOMCTBA HKOCUCTEM: YCTOMUUBOCTh, CAMOPETYIIAIHS, pa3BUTHE. CyKIIeCCHs.

[Ipupoanble 3KOCUCTEMBI. JKOCUCTEMBI 03€p M pEK. DKOCHUCTEMA XBOMHOTO WM IIMPOKOJIMCTBEHHOI'O
neca.

AHTPOTIOTEHHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. bronornyeckoe U Xo3siiCTBEHHOE
3HAa4YEeHHE arpo’KOCUCTEM U YPOOIKOCHCTEM.




bropasnoobOpasue kak (aktop ycroiumBoctr dkocucteM. CoxpaHeHHe OMOJIOTHYECKOTO pa3sHOOOpa3us
Ha 3emJie.

VYuenue B. U. Bepnanckoro o 6uoctepe. ['panuiibl, coctaB u cTpykTypa 6uocdepsl. JKuBoe Bemiectso u
ero ¢ynkuuu. OcoOeHHOCTH OWocdepbl Kak TIIOOATBHON SKOCHUCTEMBbI. J[MHAMHYECKOe paBHOBECHE U
oOpartHasi cBs3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE LMKIbI 3JIEMEHTOB (Yyriiepoja, a30oTa). 30HAJIBHOCTb
ouochepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Ouocdepe 3emiau. AHTpomNOreHHble u3MeHeHuss B Ouocdepe. [nmobanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHue MPUPOIBI U YenoBedecTBa. CoxpaHeHHEe OMOPa3HOOOpa3Hst KaKk OCHOBA YCTOHYHBOCTH
ounocdeprl. OcCHOBa paNMOHATIBHOTO YNPABICHHS NPUPOIHBIMH pecypcaMH M HMX HCIOJIb30BAaHHUE.
JlocTiokeHus: OMOJIOTHH U OXpaHa MPHUPO/IBL.

JdemoncTpauuu:

Hoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuuer u cxembr: «llumessie enm», «buoneHo3: coctaB U cTpykTypay, «IIpupomHsie coodmecTBay,
«Uenmm  murtanwms»y, «OKomormueckas —nupamuaa», «bmochepa w  dyenoBek»,  «IKocuUcTeMa
IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jieca», «buomeHo3 BomoéMay, «ATpPOIICHO3Y,
«IIprMepHBIE aHTPOIIOTEHHBIE BO3JICHCTBHS HA NMPUPOY», «BakHEHIINE NCTOYHUKH 3arpsA3HEHUS BO3yXa
U TPYHTOBBIX Bon», «[louBa — BakHeHmass cocramisromas Ouocepb», «DakTopsl Ierpamaliy MOYBY,
«[TapuuxoBeiii 3¢ dexr», «DakTopsl pagUOAKTHBHOTO 3arpsi3HEHUsi Ouocdepb», «OO0mas CcTpykTypa
ouocteps», «Pacmpoctpanenue xu3HM B Ouocdepe», «O30HOBBIM 3kpaH Ouocdeps», «Kpyrosopor
yriepojaa B ouocheper, «kKpyroBopot azora B mpupoae».

ObopynoBanue:  Mojelb-ammuIuKanus  «TumuaHble  OWMONEHO3BI», Tepbapuii  «PacturenbHbie
coobmiecTBa», Koywiekuu «buoreHo3», «Bpeautenn BaXHEWIINX CETbCKOXO3SHCTBEHHBIX KYIBTYP»,
rep0apuy U KOJUJIGKIUU PACTEHUI U KUBOTHBIX, MPUHAJUIEKAIIME K PA3HBIM 3KOJOTMYECKUM TpyMIam
omaHoro Buma, Kpacnas kHura Poccuiickoit ®@enepamnuu, u300pakeHUs] OXpaHIEMBbIX BUIOB PAacCTEHUU W
KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUS

Cornacio ®I'OC COO, ycraHaBIMBarOTCS TPeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIMMUCS
MPOrpaMM CpeJIHero oOuiero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIHMYHOCTHBIX pe3yiabTaTOB OCBOEHHs IpeaMera «buoorus» BBIACIECHBI CIEAYIOIINE
COCTaBIISIIOIIME: OCO3HAHUE OOYYAIOMIMMUCA POCCUICKON Tpa)KJAaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENIEICHHUI0, HaTMYhe MOTHBAIMK K OOYYEHHUIO OMOJIOTHH,
[[eJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHWI JMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH u
HUCTOPUYECKUX TPAAULUN Pa3BUTUS OMOJIOTHMYECKOrO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYyYarolIuXcs
PYKOBOJCTBOBAThCS B CBOEU JESATEIIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMU CUCTEME
OuoJ0rNueckoro oOpa3zoBaHus, HAJIUYME IKOJIOTUYECKOTO MPABOCO3HAHHUSA, CIIOCOOHOCTU CTaBUTH LIEIH H
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMera «buonorus» IOCTUTAIOTCS B €OUHCTBE Y4eOHOW U
BOCIIMTATEIIbHOU JIEATEIIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUMCKHMH COLMOKYJIbTYPHBIMU,
HUCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPaBUIAMUA U HOPMaMHU
MOBEACHUS W CIIOCOOCTBYIOT IMpolleccaM CaMOMO3HAHMS, CAaMOBOCIMTAHUS M CaMOPa3BUTHS, Pa3BUTUS
BHYTPEHHEN MO3ULMH JIMYHOCTH, MATPUOTU3MA, YBAKECHUSA K 3aKOHY U IPABOIOPAAKY, YEIOBEKY TpyAa U
CTaplieMy MOKOJICHHUIO, B3aMMHOIO YBa)KCHHsI, OEpEKHOTO OTHOIICHUS K KYIbTYPHOMY HACIEIHIO0 U
TpaauLHUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit deneparnuu, Npupoae U OKPYKaroLIen cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS Yy4eOHOTO mpeaMera «buosorus» MODKHBI OTpaXaTh TOTOBHOCTh U
CIIOCOOHOCTh OOYyUaIOLIUXCS PYKOBOJACTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3UIIMEH JIHUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHEHTAIlMii, TO3UTUBHBIX BHYTPEHHHUX YyOEXKJEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIEecTBa, paCIIMpPEHHE >KU3HEHHOTO OIbITa M OIBITA



JESTEILHOCTH B MPOLIECCE PeaM3allid OCHOBHBIX HAIpaBJICHUN BOCIHUTATEILHOW JEATENHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW IMO3UIMK OOYYAOMIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO 4YIJIeHA
poccuiickoro o0IecTBa;

OCO3HAHME CBOMX KOHCTHTYIIHOHHBIX TIPaB U 00SI3aHHOCTEH, YBAKCHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH MEATEIBHOCTH TPH CO3JAHHH YYCOHBIX IMPOCKTOB, PEIICHUU
Y4eOHBIX ¥ MIO3HABATEILHBIX 3a/1a4, BBITOJIHECHUU OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTPEACISATh COOCTBEHHYIO TIO3UIMIO 10 OTHONICHUIO K SBICHUSM COBPEMEHHOW >KU3HU U
0OBICHSITH €€;

YMEHHE YYUTHIBATH B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS IIOJCH C
Pa3HBIMH YOKIEHUAMH, KyJIbTYPHBIMU IIEHHOCTSIMU U COI[UATBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TPOIIECCE COBMECTHOTO BBITIOJTHEHHUS! Y4€OHBIX, MO3HABATENIBHBIX U
HCCTIEI0BATENIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHHUS! K MHEHHUIO OINIMOHEHTOB MPU OOCYK/IEHUH CTIOPHBIX
BOIIPOCOB OUOJIOTHYECKOTO COJIEPKaAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON JIEATETHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKONW TPaX)TAHCKOW HWIECHTUYHOCTH, MATPUOTHU3MA, YBAKEHHS K CBOEMY
HapOoJly, YyBCTBAa OTBETCTBEHHOCTU mepea PoauHoN, ropaocTu 3a CBOM Kpai, cBow PoauHy, CBOM SI3bIK U
KYJIbTYypY, MPOIIOE U HACTOSIIEE MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACJICAWIO M MaMSITHUKaM TPHUPOJBI, AOCTKeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ] POCCUHUCKHUX YUEHBIX B CTAHOBJIEHHE M Pa3BUTHE OWOJIOTHH, TTOHUMAHM
3Ha4YEeHHs OMOJIOTHUH B TMO3HAHUH 3aKOHOB TIPUPO/IBI, B )KU3HH YEJIOBEKA M COBPEMEHHOTO OOIIECTBa;

uaeiHas y0exAEHHOCTb, TOTOBHOCTh K CIY)KeHHIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPaIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayILIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSM, CO3JAHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IPHUHATHUSA
LIEHHOCTEN CEMEWHOM )KM3HU B COOTBETCTBUU C TPAIULUIMHU Hapo0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHHE K MHpPY, BKIIOUAs CTETHKY ObITa, HAYyYHOTO M TEXHHUYECKOTO TBOPYECTBA,
CHopTa, TpyZa, 0OIeCTBEHHBIX OTHOIICHUI;

IMOHMMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDAKEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHE IMPOSIBISITH KadyecTBa
TBOPYECKOH JIMYHOCTH;

5) puzuyeckoro BoOCHUTAHHUS, (POPMHPOBAHUS KYJbTYPbl 3/0POBbSI H IMOIHOHAJIBHOIO
0J1aronosIy4us:

MOHMMAaHKUE M peaau3alus 3J0pPOBOT0 U 0e30macHOro odpasa KU3HU (3J0POBOE MUTAHUE, COONIOICHUE
TUTMEHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHIATUN W OTHbIXa, PEryspHas Guandeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHHE [EHHOCTU MPaBWJI WHAMBHAYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOrO TIOBEIEHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEJICTBUN W HENPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJCHHS aIKOroJisi, HAPKOTHKOB,
KypeHus);

6) TPyZ10BOT0 BOCTIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHBHOU JIEATEIHHOCTH TEXHOJIOTHUYECKON M COIMAIILHON HANPaBIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATH, JIAHUPOBATH U CAMOCTOSITEILHO BBIMOJIHATH TAKYIO J€ATEIbHOCTh;



MHTEpPEC K PA3IUYHbIM cdepam NpodecCHOHANBHON JeATeNbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymieil mpodeccuu n peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TIIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHUN BCEH KHU3HH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU 11e1eco00pa3Hoe OTHOIIEHUE K NMPUPOAE KaK MCTOUYHMKY JKM3HM Ha 3eMie, OCHOBE e¢
CYLIECTBOBaHMS;

TIOBBIIICHUE YPOBHS SKOJOTUYECKOH KyJIbTYPHI: MPHOOPETEHHE OIbITAa IUIAHUPOBAHHS TOCTYIIKOB M
OILIEHKH MX BO3MOJKHBIX IIOCIEACTBUN JUIsl OKPYKaIOIIEeH cpeibl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BaTh NpHoOpeTaeMble PU U3YYEHUH OMOJIOTHH 3HAHUS U YMEHHS MPH PELICHUU
npoOsieM, CBS3aHHBIX C PAalUMOHAIBHBIM MPUPOAONOIL30BaHUEM (COONIOACHUE TpaBHJI TIOBEIACHUS B
IIPUPOJIEC, HAINPABJICHHBIX HAa COXPAaHEHUE pPAaBHOBECHS B DSKOCUCTEMAX, OXpaHy BHJIOB, SKOCHCTEM,
ounocdepsl);

AKTUBHOE HENpPUATHE JEHUCTBUM, NPUHOCAIIMX BpEJ OKPYKAWOUIEH MPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOJIATONMPUATHBIE JKOJOTHYECKHE TOCIEACTBHS TPEANPUHAMACMBIX JEHCTBUH U
MPEeOTBpAIIATh UX;

HaJMYue pPa3BUTOTO 3KOJOTHYECKOTO MBIIIJIEHUS,, 3KOJOTUYECKOW KYIbTYpPbI, OMbITA AEATEIbHOCTU
HKOJIOTUYECKOH HAIPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMH B TO3HABATEIHbHON, KOMMYHHKATHBHOM
U COIMaJIbHON TIPaKTUKE, TOTOBHOCTH K YYacTHIO B TPAKTUYECKOH JEATEITBHOCTH HSKOJOTUYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU WU
0OLIEeCTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JIMAJore KyJabTyp, CIIOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTa
B TIOJIUKYJIBTYPHOM MHPE;

COBEpPILIEHCTBOBAHUE SI3bIKOBOW M YUTATEIbCKOM KYJIbTYpbl KakK CpPEACTBAa B3aUMOJEHCTBHUS MEXIY
JIOABMU U TTO3HAHUS MUDA;

NOHMMaHHUe crenu(uKy OMONIOTMM KaK HayKH, OCO3HAaHHUSA €€ poiM B (JOPMUPOBAHUU PALMOHAIBHOTO
Hay4YHOTO MBIIUICHHS, CO3/IaHUM LIEJIOCTHOTO MPEJICTABICHHUS 00 OKPYKAIOLIeM MHUPE KaK O €IUHCTBE
IPUPOJBI, 4YEJIOBEKa M OOLIecTBA, B IO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHHH HpodiIeM
COXpaHEHHUs IPUPOJHOTO PAaBHOBECHS;

yOex1IEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIsi COBPEMEHHON LIMBUIIM3ALMU: 00eCIIeYeHUsI HOBOIO YPOBHS
pa3sBUTHS MEIULMHbBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX pelaTh pPeCypCHbIe
po0OseMbl pa3BUTHUs 4YEIOBEYECTBA, MOMCKA IyTEH BbIXOJAa M3 INIOOAIbHBIX SKOJIOTMYECKUX IpoOieM U
oOecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY MCIIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHUU OUOJIOTUYECKUX 3HAHUM B IENAX HOBBIIMIEHUS OOLIeH KyJIbTYpHI,
€CTECTBEHHO-HAYYHOH I'PAMOTHOCTH, KaK COCTaBHON yacTu (PyHKLMOHAJIBHOW IPaMOTHOCTU 00y4YaroluXcs,
(dbopmupyeMoil npu n3ydyeHu OMOIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, MCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIOJb30BaTh I0JydaeMble 3HAHMSA JUIsl aHauM3a M OObBSICHEHHs SBJICHUH OKpYXAloOIIEero Mupa Hu
IIPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUE J1e1aTh 000CHOBAaHHbIE 3aK/IFOUEHHSI HA OCHOBE HAay4YHbIX (DaKTOB
Y UMEIOIMXCS ITaHHBIX C 11eJIbI0 TOIY4YEHHUS T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENbHO HCHOJIb30BaTh OMOJOIMYECKHE 3HAHUS Ul pelleHus pobieM B
peabHBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHME IEHHOCTH HAy4YHOH  JeATeNbHOCTH, TOTOBHOCTb OCYILECTBJIATH HPOCKTHYIO U
HCCIIEI0BATENLCKYIO JIeSITeIbHOCTh MHINBUIYaIbHO U B IPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHHIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HaHUI 110 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMU NMOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI
MetanpeaMeTHbIE pe3ylbTaThl OCBOCHHS yU4eOHOTO mpenMeTa «bHoJIoTHsS» BKIIOYAIOT: 3HAYUMBIE IS
(dbopMHUpOBaHHST MHUPOBO33PEHUS OOYUAIOUIUXCS MEXAUCIUILTUHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYIHbIE
MOHATHS, OTPAXKAIOIMIME IEIOCTHOCTh HAYYHOW KapTUHBI MHpa M CHEHUPUKY METOJOB TO3HAHMS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHsl, SBICHUE, MPOIECC, CUCTEMA, HAYUHBINH (DaKT,
MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeoBaHue, HaOIIOACHNe, W3MEpEeHue,



IKCIEPUMEHT W JIPYTUX), yYHUBEpCAbHbIE YydeOHBbIC aelcTBUS (TMO3HABATENbHBIC, KOMMYHUKATHBHBIC,
peryisaTuBHble), oOecmneunBaromuye (opMupoBaHue (QYHKIIMOHATBLHOW TPAaMOTHOCTH W COIMAILHOM
KOMIIETCHIIUU oOy4Jaronmxcs, CIIOCOOHOCTh oOyJaronmxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXKIUCHUIIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS U  YHUBEpCaJbHble yueOHbIE JCHCTBUS B
II03HABATEIbHOU U COL[UAIbHON IIPAKTHKE.

MetanpeaMeTHbIE Pe3yNbTaThl OCBOCHHUS TMPOTPaMMbl CPEAHETo OoOmero o0pa3oBaHUS JIOJDKHBI
OTpPaXKaTh:

OBJajieHUe YHUBEPCAIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IE/iCTBUSIMH:

1) 6a30Bble JOrHYECKHE JICHCTBHUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATH M AKTYAIM3UPOBATH MTPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHHMU MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHa/M3a, CHHTE3a, CPaBHEHUS,
KJIacCU(pUKAIUU, 0000IICHUS), PACKPBIBATH CMBICI OMOJIOTHYECCKHX MOHSATHH (BBIICIATH WX XapaKTEpPHBIC
MIPU3HAKH, YCTAHABIIMBATH CBA3MU C APYTUMH MOHSITUSIMU);

OTIPENETISATh 1EMH JEATeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU WX JIOCTHUKEHHUS, COOTHOCHTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU EJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHITHS 11 0ObSICHEHUS (DAKTOB U SIBJICHUH KMBOU MPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUs (MHAYKTUBHBIC, JEAYKTUBHBIC, 110 aHAJOTWH), BBISBISITH
3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PaCCMATPUBAEMBIX SIBICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHNS;

MIPUMEHSATh CXEMHO-MOJICTIbHBIE CPEACTBA JJIsl TPEJCTABICHUS CYIIECTBEHHBIX CBS3€H W OTHOIIECHUH B
M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a TAK)Ke MPOTUBOPEUYHMI PA3HOTO POJIa, BBISBICHHBIX B Pa3IMUHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

paspabaTeiBaTh IIJIaH peHIEHUs MPoOJeMbl ¢ YY€TOM aHaliM3a MMEIOIIMXCS MAaTepUalbHbIX U
HEeMaTepHaJbHbIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATEIHHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJILTATOB IIECJISIM, OIICHUBATH PUCKHU
MOCJIEICTBUM J1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBHINOJHATH pabOTy B YCIOBUSAX PEATbHOT0, BUPTYaJbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHIE el CTBHA:

BIIaJIETh HaBBIKAMHM Y4eOHO-UCCIIEAOBATEIbCKON M MPOEKTHON NesTeNbHOCTH, HABBIKAMU pa3pelieHus
po0sieM, CroCOOHOCThIO M TOTOBHOCTBHIO K CAMOCTOSITEILHOMY MOMCKY METOJOB PEIICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

WCII0JIb30BAaTh PA3JIMYHbIE BHUJBI JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HWHTEPIpETalHH,
npeoOpa3oBaHUI0 M MPUMEHEHUI0 B YUeOHBIX CHUTyalusX, B TOM YHCJIE MpPU CO3AAHUU YUEOHBIX U
COILIMAJIBHBIX MPOEKTOB;

(dbopMHUpOBaTh HAyYHBIH TUI MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMH U
METO/IaMU;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 33Ja4yd B OOPa30BATEIbHON JEATEIBHOCTH W KU3HEHHBIX
CUTYaIUSIX;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady, BBIABUIaTh THUIOTE3y €&
pelleHns, HaXOJAWThb apryMEHThl IS JI0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH, 3a7aBaTh MMapaMmeTphl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TMOJIyYEHHBIE B XOJI€ pEIICHUs 3a7adyd pe3yNbTaThl, KPUTHUECKU OLIEHUBATH HUX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIISITh  LIEJICHANpPABICHHBI TIOMCK TepeHoca CpPeACTB M CHocoOOB  JeMCcTBUS B
podecCHOHANBHYIO CPEy;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEEATEIIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC HJICH, IIPEJUIaraTh OPUTUHAIBHBIC MTOIX0/IbI U PEIICHHs], CTABUTH MPOOJIEMBI U 33j1auH,
JOTYCKAIOIINE aIbTePHATUBHBIE PEIICHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HWHGPOpMANUU (TEKCTe Yy4eOHOTro MOocoOus, Hay4dHO-
MOMYJISIPHON JUTEepaTrype, OMOJOTHYECKUX CIOBApSX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX ITaHHBIX, B



WNuTepuere), aHanm3upoBaTh HHPOPMAMIO Pa3NHYHBIX BUAOB W (GOpPM MpenCTaBICHUS, KPUTHUECKU
OLICHUBAThH €€ TOCTOBEPHOCTh M HEMPOTHUBOPEUYNBOCTb;

(dbopMynHupoBaTh 3ampoCchl U MPUMEHATH Pa3IM4HbIE METOABI NMPH MOMCKE U O0TOOpEe OMOIOTHYEecKOi
uHbOopMaKY, HeOOXOIMMO [T BHITIOJIHEHUS Y4eOHBIX 33/1a4;

npuoodperaTh OTIBIT UCTIOJIb30BaHUS UH(HOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIBHO BBIOMPATh ONTHUMAJbHYIO (OpMY TMpEICTAaBICHHUS OWOJIOTHYECKON wH(pOopMaIu
(cxembl, rpaduku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCIIOJb30BaTh HAy4YHBIH S3BIK B KadeCTBE CpeICcTBa IMpu paboTe ¢ Omosornyeckoil mHpopmanmeit:
NPUMEHATh XUMHUYECKHE, (U3NUYECKNe W MaTeMaTHYECKHEe 3HAKM W CHUMBOJIBL, (opMysbsl, abOpeBuaTypy,
HOMEHKJIATYpY, UCIIOIH30BATh M MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMH pACIO3HABAaHUS W 3aIIUTHl HHpOpManuy, HHOOPMAIMOHHON OE€301MacHOCTH
JMYHOCTH.

OByajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€lCTBUSIMU:

1) o61menmne:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(hepax KM3HM, aKTUBHO YYaCTBOBAThH B THAJIOTE WM JUCKYCCUU
M0 CYIIECTBY OOCYXIaeMOW TeMbI (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3BIBATh CYXICHHS OTHOCHUTEIEHO
BBITIOJTHEHUST TIPE/UIaraéMoi  3aJa4yd, YYWUTBIBATH MHTEPEChl M COTJIACOBAHHOCTH TMO3UIMHA JIPYTUX
YYACTHHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOIIEHHs, IMOHMMAaTh 3HAYEHUE COIMAIBHBIX 3HAKOB,
MPEMTOCHIIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYAIMi, YMETh CMATYaTh KOH(DIUKTHI X BECTH TIEPErOBOPHI;

BJIQJIETh PA3JIUYHBIMH CIIOCOOAMHU OOIICHUS W B3aMMOJICHCTBHS, TIOHMMATh HAMEPEHHs JAPYTUX JIFOJEH,
MPOSIBIISITh  YBOKUTEIFHOE OTHOIIEHHE K COOECEIHWKY M B KOPPEKTHOH (hopme (OpMyIMpoBaTh CBOH
BO3PAKCHHS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eSITeJIbHOCTh:

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HMHIMBUIYaTbHOW pabOTHI NMpH pelIeHUU
OMOJIOTMUECKOW  TPOoOIeMbl, OOOCHOBBIBATH  HEOOXOAMMOCTh  IMPUMEHEHHUS  TPYNIOBBIX  (Gopm
B3aMMOJICHCTBUS MPH PEIICHUN YUeOHOH 3a/1auH;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBHIl ¢ y4ETOM OOIIMX HMHTEPECOB UM BO3MOKHOCTEH
KaXKJIOTO YIeHA KOJUJICKTUBA;

MPUHUMATh IIeJId COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS MO €€
JOCTHKEHHIO: COCTAaBJIATH IJIaH JEHCTBUI, paclpelessTh poiu ¢ yYETOM MHEHHUI y4aCTHUKOB, 00CYKIaTh
pe3yNabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KA4yeCTBO CBOETr0 BKJIaJa M KaXJOro Yy4yaCTHMKAa KOMAaHIbl B OOHIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHUAM;

rpeaiaraTb HOBBbIE NMPOEKTHI, OLIEHWBATH WUJEH C MO3HULUK HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMUHBIX CUTYALUSIX, IPOSBISATH TBOPUECTBO
1 BOOOpakeHue, ObITh HHUITUATUBHBIM.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

1) camoopranu3anus:

MCIO0JIb30BaTh OMOJIOTUYECKHE 3HAHUS /7S BBISIBIICHUS MTPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U Y4EOHBIX
CUTYaIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHWM 1I€JIeBbI€ U CMBICIOBBIE YCTAHOBKHU B CBOUX JEHCTBUSIX U
MOCTYIIKaX 110 OTHOLIEHUIO K )KUBOH NMPHUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO OKPY)KAIOLIUX;

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATENbHYIO JAESITEIbHOCTh, BBISIBISTH MPOOJIIEMBbI, CTaBUTh H
(dbopMmynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITENbHOCTH U )KHU3HEHHBIX CUTYaIIUAX;

CaMOCTOSITENILHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBI ¢ Y4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

paciupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNiaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;



cocoOCTBOBATh (DOPMUPOBAHHUIO M TIPOSBICHHUIO IIUPOKOW SPYAMIIMH B Pa3HBIX OONACTAX 3HAHUH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LEISIM;

BIIQJICTh HABBIKAMHU T[IO3HABATEIHHOW pe(IeKCMM KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUU W
MBICTUTEIBHBIX MPOILIECCOB, HX PE3YIbTaTOB M OCHOBAHUH, UCIIOIB30BATh MPUEMBI peiIeKcHn ISt OLEHKH
CUTYaIlH, BbIOOpa BEPHOTO PELLEHMUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apT'yYMEHTBI IPYrUX IIPY aHAJIU3E PE3YyNIbTAaTOB ACSITEIBHOCTH;

3) npuHsATHE CeOsl U IPYTHX:

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;

MPU3HABaTh CBOE MPAaBO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBeKa.

IMPEJJMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO mo Ouosnornu Ha 0a30BOM YpOBHE BKIIIOYAIOT
cnenuduueckne ms yaueOHoro npeameta «buosorusy HaydHbIe 3HAHUS, YMEHHSI M CTIOCOOBI IEHCTBUH TI0
OCBOCHHIO, MHTEPIPETAMU W IMPEoOpPa30BaHUI0 3HAHWN, BHIBI JIEATEIBHOCTH MO TOIYYEHHIO HOBOTO
3HAaHHWS W TIPUMEHEHHWIO 3HAHWUH B Pa3jIMYHBIX Y4YCOHBIX CHUTYaIUSAX, & TaKXKEe B PEabHBIX JKH3HCHHBIX
CUTYallUsIX, CBSI3aHHBIX ¢ OHWOJoTHed. B mporpamme mpeaMeTHBIE pe3yabTaThl MPEICTABIIEHBI MO TOJaM
0o0y4eHwHs.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce NOIKHBI OTPaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HaYK,
B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPAa U HAy4YHOTO MHUPOBO33pEHHS, O
BKJIQJIc POCCHUHCKMX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (YHKIHOHAIBLHON
IrPaMOTHOCTH YeJIOBEKa JJIsl pelIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEp>KaHUE OMOJIOTHUYECKUX TEPMUHOB M TMOHSITHH: KU3Hb, KJIETKA, OPraHU3M,
MeTabonmm3M (0OMEH BEIIECTB W TPEBpAIlCHHE SHEPTHH), TOMEOCTa3 (CaMOpPETyJNsIus), YpOBHEBas
OpraHM3alys JKUBBIX CHUCTEM, CaMOBOCIPOM3BENICHUE (PENpPOAYKIIUS), HACIEACTBEHHOCTh, U3MEHUUBOCTbD,
POCT U pa3BUTHE;

yYMEHHE U3JIaraTh OUOJIOTUYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHAs1, MyTallMOHHAs, LIEHTpajIbHas 10TMa
MOJIEKyJIsIpHON Omosiorun), 3akonbl (I'. Mennens, T. Moprana, H. W. BaBunoBa) u ydenus (o meHTpax
MHOTOOOpa3usi U MPOUCXOXKIEHUS KyabTypHbIX pacteHuit H. . BaBunoBa), ompenensiTh TpaHULbI HUX
MIPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yYMEHHE BIaJIeTh METOJaMH HAay4yHOTO MO3HaHUs B OMOJIOTUHU: HAOIIOACHUE U OMMCAHHUE KUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUW, OpraHu3alusi U TMpOBeJEeHHUE OUOJIOTHYECKOTO SKCIIEPHUMEHTA, BBIIBUKCHHE
TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU BEITUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX
pEe3yNbTaTOB, HUCHOJIB30BAHHBIX HAY4YHBIX MOHSATHH, TEOpH M 3aKOHOB, yMEHHUE [elilaTh BBIBOJBI Ha
OCHOBAHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U DYKAPHOT, OJTHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa BEUIECTB M TMPEBPAILEHUS DHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO U HHEPreTHUecKoro oOMeHa, XEeMOCHHTe3a, MMTO03a, MeHo03a,
OTLIOIOTBOPEHUS, PA3MHOKECHHUSI, UHAUBUAYaTbHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3);

yYMEHHE TPUMEHAThH MOJyUYEeHHBIC 3HAHUS Ul OOBSICHEHHs] OMOJOTMYECKHUX MPOLIECCOB U SBICHUH, AJs
MPUHATHS TPAKTHUECKUX PEIIeHUH B MOBCEIHEBHOM XU3HU C IIeNbl0 o0ecrieueHus: 6€30MacHOCTH CBOETO
3JI0POBBSI U 3/I0POBBSI OKPYKAIOIIMX JIO/IeH, COOII0IEHUST HOPM IPaMOTHOTO MOBEJICHMS B OKPY)KAOLIEH
MIPUPOIHON cpefie, MOHUMaHHe HEOOXOJWMOCTH HCIOJNb30BaHUS JOCTIKEHUN COBPEMEHHOW OHOJOTHH H
OMOTEXHOJOTHH IS pAIlHOHATIBHOTO MTPUPOIOTIONH30BAHUS;

YMEHHE pellaTh JJIeMEHTapHble TEeHeTUYeCKHe 3aJadyd Ha MOHO- M JUTHOPHIHOE CKpelMBaHUE,
CIIETUICHHOE HACJIeIOBAaHHE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS JUIsI TpeACcKa3aHUs
HACJIeIOBAHUS MIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHATHL JTAa0OpPATOpPHbIE M TpPaKTUYECKHE paboThI, COOMIOAATh MpaBWwia mpu paboTe C
y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBAHUEM;



yMEHUE KPUTHUYCCKH OIICHWBATh M HMHTEPIPETUPOBATh HUHPOPMAIUIO OHOJOTHUYECKOTO COJCpIKaHUs,
BKJTIOUAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPEICTBAa MAacCOBOW HMHQOpMAIIHH,
Hay4HO-TIONYJISIPHbIE MaTepHUalbl), STUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOrHH,
MCAUIIUHE, 6I/IOTeXHOJ'IOI‘I/II/I;

YMEHHE CO3/IaBaTh COOCTBEHHBIC IMHCHMEHHBIE W YCTHBIE COOOIEHHUs, 0000mmas OHOIOTHYECKYIO
I/IH(bOpMaI_[I/IIO N3 HCCKOJIbBKUX UCTOYHHUKOB, 'PAMOTHO HCIIOJIB30BATh HOHATUNHBIN armapar GI/IOHOFI/II/I.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTO nIpenmeTa «buonorusi» ¢ 11 Knacce TOJKHBI OTPAKATh:

c(hOPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTCCTBCHHBIX HAYK,
B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MUPA M HAYYHOTO MHUPOBO33PEHUS, O
BKJIAJIC POCCHMCKMX U 3apyOeKHBIX YYECHBIX-OHMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATLHOM
IPaMOTHOCTH YeJIOBEKa JIJISl peIICHUSI )KU3HCHHBIX 33]1a4;

YMEHHE PacKphIBATh COJIEP)KaHUE OMOJIOTMYECKUX TEPMUHOB W TIOHSTHIA: BUI, MMOMYJISIHS, TCHODOH,
ABOJIIOLINS, JBMKYIINE CUJIBI ((haKTOPBI) DBOJIIOIMH, TTPUCTIOCOOIICHHOCTh OPTaHU3MOB, BH1I000pa30BaHHUeE,
JKOJIOTHYECKHe (PAKTOPBI, IKOCHCTEMa, WPOAYIEHTHI, KOHCYMEHTBI, PEIAYICHTHI, IENU IHTAHUS,
9KOJIOTUYECKas MUpaMuIa, OuoreolieHo3, ouocdepa;

YMEHHE H3JIaraTh OHOJOTHYecKne Teopuu (dBoiormonnas teopus Y. [lapBuHa, CHHTETHYECKAs] TEOPHS
ABOJIIOLIMM), 3aKOHBI U 3aKOHOMEpPHOCTH (3apoapiieBoro cxojctBa K. M. bapa, depenoBanusi riiaBHBIX
HanpasiieHuid u myreit sBoounn A. H. CeBeproa, yuenust o Ouocdepe B. U. Bepnazackoro), onpenensts
TPAHUIBI HX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIQJICTh METOJIAMH HAYYHOTO TIO3HAHHS B OMOJIOTHH: HAOJIOJICHUE W OIMCAHUE KUBBIX CHCTEM,
MPOIIECCOB W SIBJICHWW, OpraHW3alusi M TPOBEJCHUE OHOJIOTHYECKOTO JKCIICPHUMEHTA, BBIIBHIKCHHE
TUTIOTE3bI, BBISABIICHUE 3aBUCUMOCTH MEXIYy HCCICIYSeMBIMA BEIUYHMHAMH, OOBSICHCHHE ITOJTyYeHHBIX
pe3yJbTaTOB, HWCIOJH30BAHHBIX HAyYHBIX IOHATHH, TEOPHA W 3aKOHOB, yYMEHHWE JIeJIaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE NMPU3HAKU CTPOCHHS OMOJOTHYECKHX OOBEKTOB: BHUJIOB, MOMYISIIHIMA,
MPOJIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOIEOLIEHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLIECCOB:
HACJEACTBEHHONW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHu3MOB, JIEHCTBUS IKOJOTHYECKHX (DAaKTOPOB HAa OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B
HKOCUCTEMAaX, AHTPOTIOI€HHbIX HW3MEHEHHI B JKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U
OMOTeOXMMHYECKUX IIUKJIOB B Onocdepe;

YMEHHE MPUMEHAThH MOJyUYE€HHBIC 3HAHUS JUIsl OOBSICHEHHsS] OMOJOTMYECKUX MPOLIECCOB U SBICHUM, AJs
MPUHATHS TPAKTHUYECKUX PEIICHUN B MOBCEIHEBHOM HU3HU C I1eJIbI0 o0ecrieueHus: 6e30MacHOCTH CBOETO
3I0POBbSI U 3/I0POBbSI OKPYXKAIOIIUX JIIOACH, COOMIOACHNUS HOPM T'PAaMOTHOTO MOBEJCHHS B OKpY)Karollen
MIPUPOJIHON cpesie, IOHMMaHue HEOOXOAUMOCTH MCIOJIb30BaHUS JOCTH)KEHUN COBPEMEHHOW OMOJIOTHM IS
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

YMEHHE pelIaTh 3JeMEHTapHble OWOJIOTUYECKHE 3aJjaud, COCTaBIISATh CXEMbl IEpeHOCa BEIIECTB U
SHEPruM B dKocucTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATH JAa0OpPaTOpPHBIE U NpPaKTHUYECKUE pPalOThI, COONIOAATh MpaBWiIa Mpu padoTe ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKHU OIICHMBATh W HMHTEPIPETUPOBATh HHGPOPMAIUIO0 OHUOJOTHMYECKOTO COAEPIKAHUS,
BKJIIOUAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX MCTOYHHKOB (CpEICTBAa MaccOBOM HHQOpMAIIHH,
HAy4YHO-TIOMYJISIPHBIE MaTepUAIIbl), pACCMATPUBATh TTI00ATbHBIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas OHOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaTr OHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVTACC
Ne HaumenoBanue KosnuecTBo yacos duexkTpoHHble (LU poBbIE)
n/n pa3esoB U TeM Bcero | Konrposbnbie | [IpakTuyeckue | 00pa3oBaTe/ibHbIC PeCypChl
NPOrpamMMbl padoTsI padoThI
1 buonorus xak Hayka 2 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKusble cucrempl m ux | 1 bu6mmoreka [JOK



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

OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XuMHUECKuii cocTaB U | 8 2 bubmuoreka [IOK
CTPOEHUE KIICTKH https://m.edsoo.ru/7f41c292
4 JKu3HenesTeIbHOCTD 6 0 bu6moreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
5 PazmHoxeHue u 5 2 bub6mmoreka [{OK
WHJIUBU/IyaIbHOC https://m.edsoo.ru/7f41c292
pa3BHTHE OPTaHU3MOB
6 HacnencrBeHHoCTh 1 8 4 bubmmoreka [JOK
U3MEHYMBOCTD https://m.edsoo.ru/7f41c292
OpPraHu3MOB
7 Cenekmusi opranu3MoB. | 3 bubnuorexa [JOK
OcHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU
8 PesepBHOE BpeMs 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41c292
NTOI'O 34 9
11 KJIACC
Ne HaumeHoBaHue Koun4yecTBo 4acos daexkTpoHHble (HUGpoBbIE)
n/n pasaenoB u teM | Becero | Konrpoabubie | IIpakTudyeckue | 00pa3oBaTe/ibHbIE peCypehl
NPOrpaMMbl padoThl padoThl
1 DBOJIIOIMOHHAS 9 2 bubmuoreka [JOK
OuoJIoTHs https://m.edsoo.ru/7f41cc74
2 Bo3aukHOBEHUE 1 9 1 bu6mmoreka [IOK
pa3sBUTHE KU3HH Ha https://m.edsoo.ru/7f41cc74
3emie
3 Opraau3mMbl U 5 3 bubnuoreka [JOK
OKpY’KaloIas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0mecTBa u 9 0 bu6mmoreka [IOK
IKOJIOTHYECKUE https://m.edsoo.ru/7f41cc74
CHCTEMBbI
5 PezepBHOE Bpems 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
NTOI'O 34 6
INOYPOYHOE IVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KosmuecTBo yacos Hara JJIeKTPOHHbIE
n/ Bcer | KonTpoabhnsl | [IpakTuyeckn | H3y4eHH nudposbie
1| 0 e padoThl e padoThl | oOpa3oBaTte/ibHbIE
pecypcsbl
1 buomorus B 1 bu6mmoreka [JOK
cCHCTeMe HayK https://m.edso0.ru/863e61
22
https://m.edso0.ru/863e63
2a
2 Meroas! mo3Hanus | 1 1 bu6mmoreka [JOK

YKUBOU ITPUPOJIBL.
IIpaxkTnueckas
pabota Ne 1
«Mcnonp3oBanue
pa3IMYHbIX
METO/IOB IIPH
U3y4YEHUU

https://m.edso0.ru/863e61
22



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/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

OHMOJIOTUYECKUX

00BEKTOB
3 buonoruueckue bubmuoreka [JOK
CUCTEMEI, https://m.edso00.ru/863e65
MPOIECCHI U UX 64
W3yYCHUE
4 XUMUYECKU bu6mmoreka [{OK
COCTaB KJICTKU. https://m.edso0.ru/863e67
Bona u de
MUHEpaIbHBIE
COJIn
5 benku. CocraB u bubnuotexa [JOK
CTpoeHHE OCIIKOB https://m.edso0.ru/863e6b
72
6 depMeHTH — bubnuotexa [JOK
OmoJsornuecKue https://m.edso0.ru/863e6b
KaTaJn3aTopHhI. 72
JlaGoparopHas
paboTta No 1
«3yueHne
KaTaJUTUYECKOMN
AKTUBHOCTH
¢dbepmeHTOB (Ha
MIpUMEpPe aMHUIIa3hl
WJTU KaTajiasbl)»
7 VriaeBoasl. bu6moreka [IOK
D107000% 0108 https://m.edso0.ru/863e68
70
8 Hyxnennosbie bubnuoreka [JOK
KUCITOThL. ATD https://m.edsoo.ru/863e6d
5C
9 Ucropus n bubnuorexa [JOK
METO/IbI U3yYEHHUS https://m.edso0.ru/863e6e
KJIETKH. 88
Knerounas teopus
10 | Kierka xak
[[EJIOCTHAS )KUBast
cucreMa
11 | Ctpoenue bubnuoreka [JOK
AYKAPUOTHIECKOM https://m.edso0.ru/863e6ff
KJIETKH. 0
JIaboparopHas https://m.edsoo.ru/863e71
pabota Ne 2 6C
«3yuenne
CTPOEHUS KIETOK
pacTeHui,
KUBOTHBIX, TPUOOB
u GakTepuit moj
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTpenaparax
Y UX OTIICAHHE»
12 | OOMeH BeleCTB bu6mmoreka [JOK

WA META00IU3M

https://m.edso0.ru/863e76
6¢c



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

13 | ®oTocunres. bu6mmoreka [JOK

XeMmocuHTe3 https://m.edsoo.ru/863e7c
98

14 | DHepreruueckuil bubnuorexa [JOK
oOMeH https://m.edsoo.ru/863e7a

ae

15 | XKXu3HeHHbBIN UK bu6mmoreka [{OK
kiaeTku. Jlenenue https://m.edsoo.ru/863e7d
KJIETKH. MHTO3. c4
JIaGopatopHas
pabora Ne 3
«Hab6mronenue
MHTO3a B KJIETKaX
KOHYHMKa KOpeIKa
JyKa Ha TOTOBBIX
MUKpOTIpernaparax
»

16 | buocunTes Oenka. bubmuoreka [JOK
Peakmust https://m.edsoo.ru/863e79
MaTPHYHOTO 6e
CUHTE3a

17 | Tpaucusiuus — bubnuoreka [JOK
onocuHTe3 OeKa https://m.edsoo.ru/863e79

6e

18 | Hekierounsle bu6moreka [IOK
(bOpMBI KHU3HH — https://m.edso0.ru/863e75
BHUPYCHI 40

19 | ®opmer bubnuorexa [JOK
Pa3MHOKCHHS https://m.edsoo.ru/863e81
OpraHu3MOB b6

https://m.edsoo0.ru/863e83
le

20 | Metio3 bu6mmoreka [IOK

https://m.edsoo.ru/863e7f
4a

21 | O6pazoBanue u bubnuorexa [JOK
PasBUTHE MOJOBBIX https://m.edsoo.ru/863e81
KJIETOK. b6
Orm101I0TBOpEHHUE.

JlaGopaTopHas
pabota Ne 4
«3yuyenue
CTpOEHUSs
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOTpenaparax
»

22 | UnguBuayanbHOe bu6mmoreka [JOK
pa3BuUTHE https://m.edso0.ru/863e84
OpraHU3MOB 36

23 | I'enernka — bu6moreka [JOK
HayKa o https://m.eds00.ru/863e86
HACJIEJICTBEHHOCTH f2
Y UBMEHYHBOCTHU

24 | 3aKkOHOMEpPHOCTH bubmuoreka [IOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

HaCJlleI0BaHUS
MPU3HAKOB.
Monorubpuanoe
CKpCIIUBAHHE

https://m.eds00.ru/863e88
78

25

JurubpunHoe
CKpEeLIBaHHE.
3akoH
HE3aBUCHMOTO
HaCJIeI0BaHUS
MIPU3HAKOB

bubmuoreka [IOK
https://m.eds00.ru/863e89
ad

26

CuenuienHoe
HacJie/I0BaHHE
MIPU3HAKOB.
JlaGoparopHas
pabota Ne 5
«3yueHne
pe3yabTaToOB
MOHOTHOPUHOTO
U TUTHOPUTHOTO
CKpEIIMBAHUS Y
po30¢UITBI HA
TOTOBBIX
MUKpOIpernapaTax
»

bu6mmoreka [{OK
https://m.eds00.ru/863e8c
60

27

I'enetuka momna.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C
IOJIOM

bu6moreka [IOK
https://m.eds00.ru/863e8c
60

28

N3MeHYnBOCTb.
HenacnencrBenna
sl ©3MECHYUBOCTb.
JlabGopaTopHas
pabota Ne 6.
N3yuenue
MOTU(DUKAITUOHHO
W M3MEHUYHMBOCTH,
MTOCTPOCHHE
BapUAIIMOHHOTO
psana u
BapHUalMOHHON
KpUBOM»

bu6moreka [IOK
https://m.edso0.ru/863e8ef
e

29

HacnencrBennas
HU3MEHYHUBOCTD.
JIaGopatopHas
pabota Ne 7.
«AHanu3 MyTanui
y Jpo30¢HIIbl Ha
TOTOBBIX
MUKpOIpernapaTax
»

bu6mmoreka [JOK
https://m.edso0.ru/863e8ef
e

30

T'eneTuka
yeJIoBeEKa

bu6mmoreka [JOK
https://m.edso0.ru/863e8d
78

31

PesepBHBIN ypOK.



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

O0600611EHE TT0
TeEME

«HacnencrtseHHOC
Th U
W3MECHUYUBOCTD
OpPraHU3MOBY

32 | Cenekuus Kak 1 bubnuotexa [JOK
HayKa U TPOIIeCC https://m.edso0.ru/863e92

14

33 | Metousr u 1 bubnuotexa [JOK
JTOCTHKCHUS https://m.edso0.ru/863e92
CEJIEKIINH 14
pacTeHui u
YKUBOTHBIX

34 | buoTexHOJIOTHS 1 bubnuotexa [JOK
KaK 0Tpacib https://m.edso0.ru/863e93
MIPOU3BOJICTBA 36

11 KJIACC
Ne Tema ypoka KoJsmyecTBO 4acoB Hara DJIeKTPOHHBbIE
n/ Bceer | Kourpouabns! | IIpakTuyecku | M3y4eHH uudposbie
n 0 e padoThI e padoThI A oOpa3oBartejibHbIE
pecypchl

1 OBOJIIOLINS U 1 bu6mmoreka [IOK
MeTOoJIbI €€ https://m.edsoo.ru/863ea2
W3y4YEHUS Oe

2 | Ucropus pazsutus | 1 bubnuorexa [JOK
MIPECTaBICHHIA 00 https://m.edso0.ru/863e95
3BOJIIOIIUA 70

3 MukposBoTIOIHUS 1 bu6moreka [IOK

https://m.edsoo.ru/863e9c
le

4 [Momynsanmst kKak 1 1 bu6mmoreka [IOK
sIIEMEHTapHast https://m.edso0.ru/863e99
eIMHUIA BUIA U cb6
IBOJIIOIHH.

JlaGopaTopHas
pabota Ne 1
«CpaBHEHHE BUJIOB
1o
MOP(OJIOrHIeCKOM
y KPUTEPHIO»

S5 | dBmwxyiue cuibl 1 bubnuorexa [IOK
(smemeHTapHbBIC https://m.edso0.ru/863e9d
(baxTOopsI) a4
ABOJTIOIIH

6 EctecTBeHHbII 1 bu6mmoreka [JOK
0TOOp M ero https://m.edsoo0.ru/863e9e
¢dbopmbI do

7 | Pe3ynbraTsl 1 1 bubnuorexa [IOK
IBOJIIOLMU: https://m.edso0.ru/863e9f
MPUCTIOCOOJICHHOCT de
b OPTaHU3MOB H
BUJI000pa30BaHue.

JlaGopatopHas



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

pabota Ne 2

«Onucanue
MPUCTIOCOOICHHOCT
U OpraHusma u eé
OTHOCHUTEIILHOTO
XapakTepa»

8 | HanpaBnenus u bubnuotexa [JOK
yTH https://m.edso0.ru/863e9c
MaKpOIBOJIOLUH le

9 | HeobOpartumocts
IBOJTFOIINH

10 | Uctopwust Ku3HHU Ha
3emiie ¥ METOJIBI €€
W3YYCHUS

11 | I'umote3sl bu6moteka [IOK
MPOMCXOXKICHUS https://m.edsoo0.ru/863ea5
JKU3HU Ha 3eMire a6

12 | Pa3BuTHE KU3HHU bu6mmorteka [IOK
Ha 3emMJIe o 3pam https://m.edso0.ru/863eab
U TIEpHOIaM be

13 | OCHOBHBIE 3TaITBI bubnuorexa [JOK
9BOJTIOLHN https://m.edsoo.ru/863ea8
PacCTHTEITHLHOTO U bc
KUBOTHOTO MUpA.

[IpakTrnueckas
pabota No 1
«3yuenue
MCKOTIaeMBIX
OCTaTKOB PacTEHUI
Y )KHBOTHBIX B
KOJUICKITHSIX)

14 | CoBpemeHnHas bubmuorexa [JOK
cucTeMa https://m.edsoo.ru/863ead
OpraHu4ecKoTO 8e
MUpa

15 | DBosrornus bu6mmoreka [IOK
4eoBeKa https://m.edsoo.ru/863eac
(aHTpOIIOTCHE3) 2C

16 | JIBwxKymiue CHUIbl bubmuoreka [JOK
(daxropsr) https://m.edsoo.ru/863ead
AHTPOTIOTeHE3a 44

17 | OcHoBHBIE CTagUA
ABOJTIOIIH
YeloBeKa

18 | UenoBeueckue bu6mmoreka [JOK
pacel U IPUPOIHEIE https://m.edsoo.ru/863eae
aarnTaniu a2
YelnoBeKa

19 | PesepBHblii ypoK.

O06o0061IeHue 1Mo
TeEME
«BO3HUKHOBEHNE U
pa3BHUTHE KU3HU
Ha 3emie»

20

DKOJI0OTHUA KaK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

HayKa

21

Cpenbl oOuTaHus u
9KOJIOTUYECKUE
baxTopsl

bubmuoreka [IOK
https://m.edso0.ru/863eafe
c

22

AluotHnueckue
(baxTopHI.
JlaboparopHas
pabota Ne 3.
«Mopdomorudecku
€ 0COOCHHOCTH
pacTeHui u3
pa3HBIX MECT
oOUTaAHU.
JlabopaTopHas
pabota Ne 4.
«BnusHue cera Ha
POCT U pa3BUTHE
YepEHKOB
KOJIeyCca

_EI/I6JII/IOTeKa 1HOK
https://m.edso0.ru/863ebl
Oe

23

buotnueckne
(bakTopbl

bu6mmoreka [IOK
https://m.eds00.ru/863eb3
48

24

OKOJIOTHYCCKHE
XapaKTEPUCTHKHU
TTOTTYJISIIAH.
[IpakTnueckas
paborta Ne 2
«IToncuér
IIOTHOCTH
MOMYJSAHAN
Pa3HBIX BUJOB
pacTeHui»

25

CooOmecTBa
OpPraHU3MOB —
OHOLIEHO3

bu6mmoreka [IOK
https://m.edso0.ru/863eb4
6a

26

OKOJIOTHYECKUE
CUCTEMBI
(?KOCUCTEMBI)

bu6mmoreka [IOK
https://m.edso0.ru/863eb4
6a

27

OcCHOBHBIC
moxKasareinu
9KOCHUCTEMBI.
ODKOJIOTHYECKHE
MUPaMUIbIL.
CsoiicTBa
D9KOCHCTEM.
Cyxkueccust

bubmuoreka [JOK
https://m.edso0.ru/863ebh5
fa

28

IIpuponusie
DKOCHUCTEMBI

29

AHTpOHOFCHHBIC
OKOCHCTECMbI

30

buocdepa —
rjio0anpHas
SKOCHUCTEMA 3EMIIU

bu6mmoreka [JOK
https://m.edso0.ru/863ebb
5e

31

3aKOHOMEPHOCTHU
CYIIECTBOBAHUS

bu6mmoreka [JOK
https://m.edso0.ru/863ebd



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

ouochepsl 16

32 | YenoBeuecTBo B 1
ouochepe 3emn

33 | CocymectBoBanue | 1 bubnmoreka [JOK
PUPOJIBI U https://m.edsoo0.ru/863eba
YeJI0BeUYCeCTBA le

34 | Pe3epBHBII YPOK. 1

O0001IeHne TEMBI
«Coo0miecTBa 1
JKOJIOTHYECKHE
CUCTEMBD»

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1.

buonorus: O6mias 6uonorus. 10 xnacc. Yrinyonennsiit yposens. Yueonuk 2021 | Connn H.U., 3axapoBa

E.T., MamonroB C.I"., 3axapos B.b.

2.

buonorus. O6mas 6uosnorus. 11 kiacc. YriayoneHHslil ypoBeHb. YueObnuk 2022 | MamonToB C.I'.,

3axapos B.b., Conun H.U., 3axaposa E.T.

METOINUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

1.

O6mas buonorus. 10 kinacc. Metoauueckoe noco6ue (yrinyoneHHbI ypoBeHb) 1776 aBTopbl: 3axapoB

Biagumup bopucosuu

2.

O6mas buosorus. 11 xkmacc. Metoaudeckoe nocodue (yriryOneHHbIH ypoBeHb) 2393 aBTOpHBI: 3axapoB

Brnagumup bopucosuy, lemuue M.B.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET:

bn
bn

omuoreka ITOK https://m.edsoo.ru/7f41¢292
omuoreka ITOK https://m.edsoo.ru/7f41cc74

SkysmartKnacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPY/JOBAHHUE:

O 01NN PDNWN —

10
11
12
13

. Mozens "Crpoenust kopHs"

. Mogens "Ctpoenue cTebdis"

. Mognens "Crpoenue nucta"

. Tabnmuua "CtpoeHue pacTUTEIbHON KIETKH"
. MoJienb nBeTKa KpecTOLBETHBIX

. MoJienb 1BeTKa po301BETHBIX

. Monens userka 5o6oBbIe

. Moieap IBeTKa Nacja€HOBLIE

. Moiens BeTKa 3J1aKOBBIE

. Ckenetsl ppIObI, JATYILIKH, KPOJIMKA.

. Bmaxxnble npenaparsl JIATYIIKH, KPBICHI.

. Uyueno prIObl, BOPOHBI, KPHICHI.

. Tabnuus! "BHyTpenHee cpoenue poiobl", "BHyTpeHHee cpoeHue narymku", "BHyTpeHHee cpoeHue

MJIEKOIIUTAIONNX "

14.
15.
16.
17.
18.
19.
20.

Konnekuu HaceKOMbIX-BpeIuTENEH.

Mogaens "BHyTpeHHee cTpoeHue yenoBeka'
Mogaens "Ckener yenoBeka"

Moienb Mo3ra 4yenoBeka

Tabnuua "CtpoeHue KMBOTHOM KJIETKH"

Mojienb cTpoeHus yxa, rias3a 4ejaoBeka.

Moaens ist IpoBeCHUs peaHuManuu «Makcum»\



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

OBOPYJOBAHMUE JIUISI TPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JNTEMOHCTPAIINM:

1. Muxpockon «tOnar 2I1-3m (310)

2. Habop MukponpenapaToB 1o 60TaHuke 6-7 K.

3. Cnuiiel 1epeBbEB

4. Monens "Crpoenus KopHs'"

5. Mogens "Crpoenue ctedms"

6. Mogeins "Crpoenue nucra"

7.lHTepakTUBHAs JOCKA

8. [IpoexTop

9. I'epbapumn Mxu

10. I'epGapuu manopoTHUKH

11. ITumku

12. I'epOapuu cemeiicTBa pacTeHU

13. HaGop MukpormnpenapaToB Mo 300J10THU 6-7 KJI.

14. PaznaTounslii MaTepuan «PakoBHHBI IBYCTBOPUATX MOJIFOCKOB

15. HaGop MukpormnpenapaToB 1Mo aHaTOMHH 8 KII.

16. [IpoOupku, XUMHUYECKHE CTaKaHbl, MapJIsi, MO i1l TPOBEACHHS OTIBITOB TI0 BBISIBJICHUIO CBOWCTB
(epMEHTOB CITIOHBI U JKETYJJOUYHOTO COKA.

17. Habop «Pacniuiibl kocTei»



	ОБЯЗАТЕЛЬНЫЕ УЧЕБНЫЕ МАТЕРИАЛЫ ДЛЯ УЧЕНИКА  1. Биология: Общая биология. 10 класс. Углубленный уровень. Учебник 2021 | Сонин Н.И., Захарова Е.Т., Мамонтов С.Г., Захаров В.Б.

