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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS y4eOHOro MpeaMera
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakkKe IMOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS 4Ye€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpe/ieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpaMMa 1o Ouosoruu Aaé€rT MpeIcTaBICHHE O Mensix, 00 obmen
cTpaTernd OOy4YeHHs, BOCIHMTAHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacupeleleHue 1o pa3iejiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUeOHOro mMarepuaia ¢ yu€Tom
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B mporpamme 1m0 OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbLHOM
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOCHHUIO COJEp KaHUs
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
MPUHITUI TPEEMCTBEHHOCTH B M3yYe€HUM OWOJOrWu, Oliarojaps 4eMmy B HeW
MIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKU3HH U OEpeKHbIM OTHOILIEHHEM K OKpPY’KaloLlell MpUpOTHON cpere.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OUOJIOTHH YJEICHO BHHMAaHHE HCIIOIH30BAHHIO
MOJTyYEHHBIX 3HAHWHA B MMOBCEIHEBHOW JKU3HH JJIs PEIICHHUS PUKIAIHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTUKH HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1€JeCO00pa3HOro MOBEICHUS B OKpY)KaloUled NpUPOJHOM cpele, aHaiu3a
BIIUSIHUSA XO3SMCTBEHHOW AESATENBHOCTH 4YeJIOBEKa HAa COCTOSIHHE TMPUPOJHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJAHON HANpaBICHHOCTH



yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIIOBUM JUIsl pEHICHUS] OJJTHOM M3 aKTyaJbHBIX 3a/lay MIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoOBaHHE Yy  OOydarouuxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpeaHero oOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT (opMHUpPOBAaHUE Yy OOYHAIOUIUXCS MPEACTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JJIs:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpPOAbl, (OPMUPOBAHUS
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 370pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOIO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALNU
oOyuatonuxcs. M3yuenue 61ojaoruu o0ecneunBaeT ycuoBus s (OpMHUpPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp’KaHUs, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUH.

OT60p coxaepkanus yyeOHoro npenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHMs, 3HAaYUMbIE JIs
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKPYKarollel MPUPOAHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHHW3alUU
OMOJOTMYECKOro 00pa30BaHMs.

CTpykTypupoBaHHE cOAEepX)aHUs Yy4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTMHM OCYIIECTBICHO € YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «bronorus»
BBIJICJICHBI CIIEIYIONINE COJEpKATeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «Knetka xak Ouomornueckas cucrema», «OpraHu3m Kak



Ouonoruyeckas cucrema», «CucreMa M MHOTO0Opa3ue OPraHuyecKOro MHUpay,
«IBOIIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yueOGHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra H MNPUOOPETEHUE YMEHUH
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHHM O OHOJIOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Uit (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U 0COOCHHOCTSAX >KMBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(dopMupoBaHrue y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, WHTEUIEKTyaJIbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLiEcCe aHaIW3a JAaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WAEH M MOJIXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHME Yy OOydYarommxcst oOmmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHIN OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPHUPOAbI HAa OCHOBAaHWUM 3HAHWM W OIBITA, MOJYYCHHBIX NIpU
W3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIsl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYIbTYpPHI, AJ1s1 (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUM CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIIel cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpazoBaHusi «buosnorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOI o0nacTi « ECTecTBEeHHO-Hay4YHbIE TPEIMETHI.



Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HaykKamH, Quiiocoduei, ITUKOM, ICTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl T0O3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, kiaaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /I)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4EHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIMA, MOMYJISLIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTreoIeHOTHYECKH ), OMoC(EpHBIA.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHUE KJICTKH.

XUMHUYECKAN COCTaB KIIETKH. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. BoJa 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BellecTB B kieTke. llommepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKUCJIOTHI. AMUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOICTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmenTtsl — Ouonormyeckue Karaimuzartopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnunuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapujibl  (Kpaxmal, TJIMKOTEH,
1esuIo03a). buonornyeckue GyHKIIMM YTII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBa. buonormueckue QyHkumu smnuaoB. CpaBHEHHE
yIJEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormasr — MoOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukmuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIIHNH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak menoctHas »xuBasg cucrtema. OOUIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CHCTEMa CHHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. Knerounas creHka Oaktepuil. CTpoeHue
AYKApPUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opradHounabl kietku: OIIC, anmapar ['ombmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApHWM U TuiacTua. Bunbr mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. ODYHKIMKY OPraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynatopHblil neHTp kieTku. CTpoeHue sjpa: sjuepHas 00o0youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Hnarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «Pacrnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHure MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHue MOJIeKyJibl OeKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKN», « Y IeBOAbD, «JIMIuasD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIO/ICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHHWe KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHas pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pAcCTEHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OIMCAHUEY.

Tema 4. /KusHeaesTeJIbHOCTb KJICTKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabon3ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(MHBIA U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIECHUS €0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJIEICHHE U
aKKyMYJIMpPOBAHHE DSHEPruM B KJIETKE. OTambl 3SHEPreTMYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciIeHUE, WIH KJIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetudyeckoil MH@OpManuMu B KJETKe. ['@HETHUYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsiuus — Guocunres
Ooenka. Ortambl TpaHchsumu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus BUupycos (. WM.
HNBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHHe KIETKu», Mojieib cTpykTypbl JTHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumiouHeIi W TatvIOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

[enenne knetkn — muto3. Ctamguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecrnonoro
pPa3MHOXXEHUS: JIeJICHWE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIsI CETIEKIIUU.

[TooBoE pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. Ilpouecchl, npoucxonsiine Ha CTagusx MeHosa.
[ToBenenne xpomocoM B MeHno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHE MEHUO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIIEKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpPHUOHAIBHOE  Ppa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOTIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHU», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kiIeTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4esnoBeka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPaThI «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MIeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBEI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopatopHas pabota Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHSI TOJIOBBIX KIIETOK Ha
TFOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pazButus reHeTUKHA. Ponbs nuTosiorun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTuYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpugHoe CkKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpPOBaHMS. 3aKOH paCIUCIUICHUS IPU3HAKOB.
['unioresa yuctotel ramet. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacCIleOBaHUS
npu3HakoB.  [luToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenmpanue. Fcrnonp30BaHne aHaIM3UPYIOIIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBaHUIO FeHOB. HapylieHne cuemyieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUST HACJIEACTBEHHOCTHU. [ eHeTnYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHnunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS K HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAs, M3MEHUUBOCTh. KoMOUWHATHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalmoHHasi u3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluii. MyTtareHHbie (paKkTopBbl.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HaclieACTBeHHOM n3menunBoctyu H. M. Basuiiosa.

BuesanepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBeKa: TeHeAIOrMueCKui, OJIM3HEIOBBIN, IMTOTC€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUINMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T111P-anamm3a. HacmencTtBennnie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HU C HACJEACTBEHHOM MPEIPacHoiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAHHME. 3HAYEHHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAIICHUY U JICYCHUU T€HETUYECKUX 3a00JICBaHU YeIOBEKa.

JdeMoHCTpauu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet u  cxembl:  «MOHOTHOPUAHOE  CKpEIIUBAaHUE U €ro
ATOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JluruOpumHoe  CKpelIMBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3aumoneicTBue aJUICNIbHBIX TE€HOB», «l'e€HeTMYeckue KapThl pPACTEHUM,
JKUBOTHBIX WU 4YeJOBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCTHY.

O6opynoBaHue: MoJieNu-anmuKanun  «MOHOTUOpUIHOE CKpEelIMBaHUE,
«Henonnoe nomuHupoBaHuey, «JuruOpuanoe ckpeuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTopuas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO W
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M MPOLECC. 3aAPOXKJICHUE CEIICKIUU U JOMECTUKAIUA.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKIEHUS U MHOToo0Opasus
KYJbTYpHBIX pacTeHUH. LIEHTpbl NPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM M KUBOTHBIX. OILIEHKa JKCTephepa. bImM3KopoacTBEHHOE
ckpemBaHue — uWHOpuAWHT. Yucras nunHusa. CKpelmIMBaHUE YUCTHIX JIMHUH.
['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus U €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJy4YCHUE TOIMUILIONA0B. JIOCTMKEHHUS CENEKIMM PACTECHHM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTtexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHAsg HHKEHEpHUs. ITambl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranuszmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHHUM.
KnonupoBanve BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue W dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHoB.

Tabnuipl u cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00Opa3us
KYJbTYPHBIX pacTenui», «[lopoabl ToMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OObEKTHl OuOTEeXHOJNOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJI0OB U KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTCHUS».



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbI U JOCTUKEHHUS CEIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJNIOrMU. BiusiHue 3>BOJIIOLIMOHHOM TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B TMaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3iuuusi SMOPHOHOB pA3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u € 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsiius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloOHHbIN
npouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30iumst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MIPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl M HAHOATANITAIIH.

Bun wu  BumooOpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BUJ1I000pa30BaHMs: Teorpaduueckoe, IKOJI0THUECKOe.

MakposBomorusi. PopMbl  3BOMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporcxoxeHne OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguarus.

JleMoHCcCTpauu:



[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyuiectBoBaHue», «EcrecTBeHHBIN 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHUYHUBOCTH», «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus»,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
Jlapsunay, «boppba 3a cymectBoBaHue», «IIprcmocobIeHHOCT OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEey», « IKOJIOTHIECKOE BUI000pa30BaAHHE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUN», 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKTHYeCKHE PpadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUECCKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHHHM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
ABOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPAKACHUE XUMUUECKON 3BOIIOMA. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KMBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MNepUoAbl: KEMOPUIMCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o301cKas 3pa U €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBbIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.



XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoueccoB. OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0sIBIIEHNE, pacliBET M BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLIKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MIPOUCXOKJICHUHN YelloBeKa. MeTtonbl H3ydeHusi aHTponoreHesa. CxolcTtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHbI o00pa3 KU3HH,
U3TFOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMN W BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpamMoxomdamuii, YenoBek Heanaepranbckui, Yenosek
pa3ymHbIlil. Haxonkum MCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckne packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOWJIHAsS
(a3maTcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  IMpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuzma.

JlemoncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. Opu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro mupa», «PacrurenpHas kineTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHass CUCTEMAa OPraHWYECKOI0 MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJEOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JII0N», «HeToBeUeCKre pach».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpeOia), TEOXpOHOJIOTHUYECKass Talnuma, KoJuiekuus «DopMer
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U MpaKTUYECKHE PadoOThI:

[Ipaktuueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIHSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mbl M OKpYy Kaomias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTObl 3KOJIOTHYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okonornueckne (dakTopel. Kiaccudukamus sKogoTHYecKuX (HaKTOPOB:
abnoTtnyeckue, OWMOTHYECKHUE M AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTHYECKUX
(bhaKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JEHCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (bakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUH:
KOHKYpPEHLUSI, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OUOTUYECKUX B3aUMOJEWUCTBUN JJi CYLIECTBOBAHUS
OpraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE —IOKa3aTeian
NOMYJSILMNA: YHCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka YucI€HHOCTH MOMYJISIIUNA U €€ PEryJIsIIusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMyJISIuu HHQy30puu-Tyhenskny, «llumessie nemm.

JlabopaTopHble U MpaKkTHYECKHE PadoOThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH pPacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padota Ne 2. «Ilocy€T NIOTHOCTH NOMYISAIUN Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKMe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkosiornueckue cuctembl (3kocucrembl). Ilondarue o006 3kocuctemMe U
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKIHUSA. IKOJIOTHYECKUE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTPYKTypa
ouocheprl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI U YeJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA PaIMOHATBEHOTO
VOPABJICHUS MPUPOJHBIMU pEeCypcaMM M HX HCHOJb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOuiectBa», «llenn nuTtanusy, «IKOJIOTHUYECKas NUPaAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKU
3arpsi3HEHMsI BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEIIasi coCTaBISIOMIAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
paIrMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepozaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeb-anmuivKalus «Tunuunabie OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUieKuun «buoiienos», « Bpenurenn BaxxHeWImx
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYp», TIepOapuM U KOJUIEKIMH pacTeHUH U
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTHYECKUM TpPYIIIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paXeHUsS OXPaHIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydeHuio OuOoJOoruu,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXIEHUWWU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMUECKOTO IPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY U IIPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIEMy IMOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoac u
OKPYKAIOIIEH CPELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mnpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIESITEIBHOCTH B MPOLIECCE PEaan3allui OCHOBHBIX HAIPaBICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA TMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3MIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUICKON IPpaXKIaHCKON UJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHMMAHHUS 3HAYCHHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusuyeckoro BocnuTraHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHME MOCIEACTBUN M HENPHUSITHS BPEAHBIX NPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaNTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBUM IS
OKPYXKaroUIEn Cpeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, Orochepbl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTMYECKHE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACUCTBUM U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM EATEIBHOCTH YKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHUKU, OCHOBAHHOI'O HA JIUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(puky OHUOJNOrMM KakK HayKH, OCO3HaHHs €€ pojau B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 IJI00AJIBHBIX SKOJOTUYECKUX MPOOJieM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BaHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIIEHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIIBHOW TPAaMOTHOCTH OOydYarommxcs, GopMupyemMoit
IpU U3y4eHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPa M MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

OCO3HAHHWE LIEHHOCTU HAy4YHOU JEeATeITbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
IPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpG6HOCT§IMI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJOCTHOCTh HAy4YHOM KapTHUHBl MHUpa U CHEUU(PUKY METOJOB MO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBaHue,  HaOOJIeHHe,  HW3MEpPEHUE, OKCIEPUMEHT ©  JAPYIrux),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PETYJISITUBHEBIE), o0ecreynBaoIme dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyuaromuxcs UCII0JIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMAIbHOM MPaKTHKE.

MeTanpenMeTHbIE PE3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecKHe AeliCTBUA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TIPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACATEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHS U1 OOBSICHEHUS (PaKTOB M SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITH CXEMHO-MO/IETbHBIE CpencTBa TS IIpEeACTaBICHHS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30oBbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOAO0B PEUICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBIILJIECHUS, BIaJETh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTyMEHTHI MJisl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B TMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEIJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIupoBaTh 3aNpPOChl U NPUMEHATh PA3JIMYHBIE METOblI IPU TIOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3InUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKoM HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (QU3NYECKHe U
MaTE€MaTU4YeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAaclO3HAaBaHMA U 3allUThl  HUH(OpMaLMH,
MH(OPMAIMOHHOW O€3011aCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIbHO BBINOJHEHHS MpearaeMou
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULMNA APYIHMX yYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHsSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas JesITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUSA NP PEILICHUH YUeOHOMU 3a/1au;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C Yy4y€TOM OOILIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JICWCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHUS NpOOJIEM U HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHUMH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JIEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTYyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMEThb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHICHUS T0 HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHNOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crierupuyueckue s yueOHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsIX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbIC
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ylbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» 6 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TMPEBpAICHUE
SHEPIuM), TOMEOoCcTa3 (CaMOPETyJISIIUs), YPOBHEBAsI OPTaHU3ALIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHWOJIOTMYECKHE Teopun (KIJIETOYHAas, XPOMOCOMHa,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensaTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUN: HAOIIOICHHE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJIECHUM, OPraHU3alusl U IPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyEeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHsS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeNplo obOecriedyeHus: 0e30IaCHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOILUX JII0AeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKPY>KAIOIIEH
IPUPOHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAaHUS TOCTHXKEHUHN
COBPEMEHHOMU OHoOJI0rNHU u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUJIHOE CKpEIMBAHKE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeICKa3aHusl HAaCJIeJOBAaHUS MPU3HAKOB Y
OpTraHH3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPAKTUYECKUE padOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HWHTEPIPETUPOBATH HHOOPMAILIHIO
OMOJIOTHUECKOTO  COJEP)KaHWsA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-OMYJISIPHbIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeAMILIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIIEHMUS,
0000611ast 6nMoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPBIBaTh COACpKaHHE OWOJOTMYECKUX TEPMHHOB WM TOHSTHIA
BU/I, IONYJISALNS, TeHO(OHA, IBOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLUH,
IPUCIIOCOOTIEHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, JKOJIOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, UENH IHUTAHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrtsa K. M. bapa, depenoBaHusl TNIaBHBIX HalpaBJICHUN M
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHCTEM, IMPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEIYEMbIMU BEJIWYMHAMH, OOBSICHEHHE IOJIyUYE€HHBIX
pEe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, NMPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO TOBEJICHUS B OKpY Katolen
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAallMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMaxX (LI€MU MUTaHUs);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOThI, COOIIOJATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBA MAaccOoBOW MH(pOpPMAILMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  TJI0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUICHUS,
000011ast 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIT0JI30BATh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
PezepBHOE Bpems 1 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpaMMbI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOTIONHOHHAS OHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJOTHYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
ST LOCTAR § CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6f0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OIIMCAaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Wid METa00JIN3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863¢e7c98
. bubmuorexa [JOK
14 JHepreTHeckHii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps//m.edsoo.ru/863¢7dcd
KJIETKaX KOHYMKA KOpeITKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakius bu6mmoreka [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo0.ru/863e796¢
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edsoo0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
” 'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o0.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 fez.aBHin\[/[oro HaI::J'IL: OBaHUsA bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae10BaHue
npu3HakoB. JlaboparopHas pabota
Ne 5 «MI3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpOMpEnapaTax»
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUALMOHHON KPUBO»

HacnencrBenHass ”3AMEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanmu3 MyTaluui y 1po30o(huisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOITpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 TeMe «HacaencTBeHHOCTh U 1

M3MEHYMBOCTh OPTaHU3MOB»
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buorexHonorus Kak oTpacib 1 bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.1ru/863e99¢c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlabopaTtopHast 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
g Hanpasnenus u nmytu | bubnuoreka [IOK

MaKpO3BOJTOHNHN

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOTIONINH
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuotexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeToBeKa (aHTPOIIOTeHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH IBOIOINHA
YeJioBeKa
13 YenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3emie»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN SKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.1.,
AxunonepHoe o6mectso «M3narensctBo «lIpocBemenne

* buonorus. O6mas 6uonorusi, 10 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axaposa E.T., O0uiectBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «/[PODAY;

AKI_[I/IOHepHOG O6IHGCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 638940195023587148468261147848448039035925739261
Bnaneney Oswba OnecA BaneHT MHOBHA

OeicTevTened C16.12.2024 no 16.12.2025



http://www.tcpdf.org

		2024-12-16T13:10:39+0500




