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MHNOACHUTEJBHAS 3AIIMCKA

[Ipu pa3paboTke mNporpaMmbl MO OHOJIOTHM TEOPETHUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0A0B K (OPMUPOBAHUIO COJEPKAHMUS Y4eOHOTO IMpeaMeTa
«buonorus» cocTaBWwiIM: KoHUEeNTyalbHble Tnonoxkenus @PIoC COO o
B3aMMOOOYCIIOBJICHHOCTH II€Jei, colepKaHus, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUSI 00 00LIUX IENSIX U
MPUHINNAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero obOpasoBanus B Poccuiickoit denepanuu, a TaKkKe TMONOKEHHUS O
cnenupuke OMOIOTUH, €€ 3HAYCHUU B MMO3HAHUM KUBOW MPUPOJIBI U 00ECIIEYEHUN
CYILIECTBOBAHMS 4YesioBeuecKoro obmiecTBa. COracHO Ha3BaHHBIM IOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu nAa€t NpeACTaBICHUE O MHesiX, 00 oOmiei
cTpaTerud OOy4eHUs, BOCIUTAHHS U PA3BUTUS OOYYaAIOIIMXCS CPEICTBAMU
yueOHOorOo Tmpeameta «buosorus», omnpeaenser o00s3aTebHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeieieHue Mo paszieliaMm ¢ TeMaw,
PEKOMEHIYEMYIO TOCJIEI0BATEIbHOCTh U3YUEHHUsI YUYEOHOro Marepuana ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJITAHUPYEMBIM JIMYHOCTHBIM, METANpEeAMETHBIM U MPEIMETHBIM pe3ybTaTaM
oOyueHuss B (POpPMHpPOBAHMU OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIIHLHOM
NEATeIIbHOCTH/YU4eOHBIX JEWCTBUN OOyJarolIUXCs II0 OCBOSHHIO COJICPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbId YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3y4YEHMHM OHOJIOTHM, OJjlarojapss 4eMy B HeEW
IpPOCMATPUBAETCSl HANPABIECHHOCTh HAa pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIMI JTUYHOCTH, SKOJOTMYECKOT0 MBIIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XHU3HU U OEpEeKHbIM OTHOILIEHHMEM K OKpYXKalollleld MPUPOIHON cpere.
[TosToMy Hapsiny ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpHil, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHra U CYyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOorpamMme 1Mo OMOJIOTUH YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHWM B TTOBCEIHEBHOM JKU3HU JJIsSI PEIICHUs MPUKIIAIHBIX 3a]a4, B
TOM YHCJie: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00JieBaHUN YeIO0BEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHMSI, 000CHOBaHUS AKOJIOTUYECKU
I1EJIECO00PA3HOTO TOBEACHUSI B OKpYXKalolled NPHUPOAHOW Cpele, aHaau3a
BIIUSHUSL XO3SWCTBEHHOHN NIESITEILHOCTU YEJIOBEKA HA COCTOSIHHE MPUPOAHBIX U



MCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHNE BHUMAaHUS K MPUKIIATHON HAMPaBICHHOCTH
yueOHoro npenMera «buosorus» MpoauKTOBaHO HEOOXOJUMOCTBIO OOecreyeHus
YCIIOBUM ISl PEIICHUS OJHOM M3 aKTyalbHBIX 3aJlay IMIKOJbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KoTopasi Tmpenanoiaraer (GopMupoBaHue Yy  O0O0yYarolUXCs
CIIOCOOHOCTH alaNTUPOBAThCS K HW3MEHEHUSAM JTUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpemHero oOmIeEro 0Opa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (OPMHPOBAHWE Yy OOYYAIOMIUXCS TMPEACTABICHHUA O
HAy4YHOU KapTHUHE MHpA, pacliupseT U 0000IaeT 3HaHUS O KUBOW MpUpOIE, €€
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3allMM W SBOJIOLUU, CO3MAET
YCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBI,  (HOPMUPOBAHHS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3omacHOro oOpasa
KU3HHU, SKOJOTHUYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TaKKe JJI PEHICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeaHero  oOmero o0pa3oBaHMs, COLUMAIM3ALUA
oOyuaronuxcs. M3yyenue 6uosiornn oOecreyuBaeT yciaoBus Uil (pOpMUpOBaHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpalliy OHUOJIOIMYECKHUX 3HAHWM ¢
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMUHU
u reorpaduu. HazBaHHbIe TOMOKEHHUSI O TpPEAHA3HAYCHUN Y4YEOHOTO MpeaMmeTa
«buonorus» cocTaBWJIM OCHOBY Ul ONPEICIICHUS MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COJAEpKaHMs, IPEICTAaBICHHOIO B IMPOrpaMMe IO
ounonoruu.

Ot60p coxaepxkanusi yuyeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOrO IMOAX0Jla, B COOTBETCTBUM C
KOTOpPHIM OO0y4aromuecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHWs, 3HAUYUMBbIC IS
dbopmupoBaHus 00IIEH KyJbTYphl, ONpPEACISIONIME aJeKBAaTHOE TOBEIACHUE
YyeJjloBeKa B OKpY’Karolleld MPUPOAHOUN cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TNpaKTUYECKou AesiteabHOCTH. Oco00e MECTO B ITOM CUCTEME 3HAHUI
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CIIYKaT OCHOBOU 1Jisi (hOPMHUPOBAHUS
IIPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHE MHUpa U
[EHHOCTHBIX  OPHUEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHU3AINH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpykTypupOBaHuE COACpKaHWA Y4YeOHOro MaTepualia B Mporpamme IIo
OMOJIOTHM OCYIIECTBICHO C Y4€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTIMYUTEIBHBIX OCOOEHHOCTSAX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHHU3allu U
ABOJIIOLIMHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICTICHBI CIIEAYIONINE Co/lepiKaTelbHble TUHUH: «buonorus kak Hayka. MeTobl



Hay4yHOro mo3HaHus», «KneTka xak Ononornuyeckas cucreMayn, «OpraHusm Kak
ouonoruyeckas cucrema», «CucremMa U MHOroo0Opasue OpraHUYecKOro MUupay,
«OBOJIOLUSA KUBOK PUPOABD», « IKOCUCTEMBI U MIPUCYILE UM 3aKOHOMEPHOCTHY.

Lens m3ydenust ydeObnoro mpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHHEe  OOYYaIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(YHKIHMOHATHHON
OpraHu3allii >KUBBIX CHCTEM pPa3HOTO paHra U MNpUOOpeTeHHuEe YyMEHUM
UCIIOJIb30BaTh ATU 3HAHMS JJIA TPaAMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
’KUBOU MPHUPOJBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHne 1end u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBoM
ypOBHE 00€creunBaeTCs peleHUEM CIIeAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPHSX,
YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPABUIIAX, CIIYXkKAIIUX OCHOBOU
ig (OpMHUPOBAHMS NPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpa, O
METOJaX HAay4YHOT'O MO3HAaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSAX >KHUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allMH, BBIAAIOLIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJIEIOBAaHMUSIX B OMOJIOTHH,

(opMHpoBaHUE y OOYYaIOIIMUXCS IMO3HABATENbHBIX, MHTEJUIEKTYaJbHbIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O IyTSAX pPA3BUTHSA B
OMOJIOTMM HAy4YHBIX B3IJISI0B, MAEH U MOJXOAOB K H3YUYEHMIO JKUBBIX CHUCTEM
Pa3HOIO YpOBHSI OPTaHU3aLUY;

CTaHOBJICHME Yy oOOyyarommxcs oOuieil KyabTyphl, (YHKIHMOHAJIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa >KMBOW MPUPOJAbI HA OCHOBAaHMM 3HAHUUA W OMbITA, MOJYYEHHBIX MPHU
U3Yy4eHUH OUOJIOTHH;

(¢opMupoBaHue y OOydYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYECHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTHYECKOW JEATEIbHOCTH 4YEJIOBEKa, pPAa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TMO3HAHHUSA YEJIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STHUCCKUX
HOPM IpY IPOBEJECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TIOBBILIEHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MMOBCEIHEBHOM XKU3HU IS
OLCHKH MOCJIEACTBUM CBOEH JIEITEILHOCTH 10 OTHOLICHUIO K OKPYXKAIOUIEN Cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COOJIOJICHHUE Mep NPOPIIAKTHKA
3a00JIeBaHU.

B cucreme cpennero oOmero oOpasoBanusi «buonorus», mzydaemas Ha
0a30BOM YypOBHE, SIBIISIETCSI 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOMSIIUM B
cocTaB NpeaMeTHOM o0nacTh « EcTecTBeHHO-HayUHbIE IPEIMEThD.



Jiist m3ydennsi 6uoa0ruy Ha 6a30BOM YPOBHE CpEHEro 00Iero o0pa3oBaHUs
otBoAMTCs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henenwo), B 11 kiacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTMMU €CTECTBEHHBIMU HayKamu, (pHiIocOPHEil, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl TO3HAHUS )KMBOW TPHUPOAbI (HAOII0AEHUE, IKCIIEPUMEHT, OMMCAHUE,
u3MepeHue, Kinaccuukanus, MOACIUPOBAaHUE, CTaTHCTUYecKas oOpaboTka
JAHHBIX ).

JlemoHCTpauuu:

[Toptpetsi: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHbie M MpaKTUYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3aLM.

XuBble cuctembl (OMOCUCTEMBI) KaK IpeaIMeET u3ydeHus ononoruu. Otanuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3AMN OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbBIH, MOMYJSLIHOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTe0IeHOTHYSCKUIT), OMOChEPHBIM.

JlemoHCcTpanuu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HU», «YPOBHU OpraHU3ALNH
KUBOU MPUPOABD.

O6opynoBanue: Mojaenb MoJiekyibl JJHK.

Tema 3. XuMmuyeckuii COCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMK BOABI U MHUHEpaJIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnnmble U 3aMEHUMBIE aMUHOKHUCIOThI. AMUHOKUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€IKOBOW MOJIeKyJbl (TepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OEIKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue ¢epmeHTa:
aKTUBHBIA 1EHTp, cyOcTpaTHas cnenudpuyHoctb. KodepmeHnTsl. Butamunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

VYrineBoapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KcHpubo03a),
aucaxapuibpl  (caxapo3a, JaKTo3a) M MOJIMcaxapuabl (Kpaxmai, TJIMKOTEH,
1eJUI0I103a). buonornveckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepounsl. [uapoduIsHO-
ruapodobHbie cBoiicTBa. buonmornueckue Qynkuuu gunuaoB. CpaBHEHHE
YTJIEBOJOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK wu PHK. Hykneornasr — wmoHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne u ¢pynxuuu PHK.
Buasl PHK. AT®: ctpoenne u GyHKIIUH.

Huronorus — Hayka o kieTke. Kinetounas Teopust — mpuMep B3auMOJICHCTBUS
uzeil 1 PakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIICTKU.

Knerka kak wnenoctHas xuBas cucrteMa. OOmme NOPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHas meMOpana, Mosekyybl JJHK kak renermueckuid anmapar,
CUCTEMa CHHTe3a Oelka.

Tunel KJIETOK: »yKapuoTH4YecKas W Mpokapuotuyeckas. OcoOeHHOCTH
CTpPOEHHUs MpoKapruoThyeckor kieTku. Kiierounass crtenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYUSI PACTUTEIbHOW, >XUBOTHOM H
rpUOHOMN KIIETKHU.

IToBEepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢ynkuuu. [nazmarnueckas meMmOpana, e€ cBoiictBa U ¢pyHkuuu. [{luronnaszma u eé
opranouipl. OnHoMemOpaHHble opraHouabl kietku: OIIC, ammapar [onbmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOU[IBI KIIETKH: MUTOXOHIPHUU, IJIACTUIBI.
[Ipoucxoxnenne MUTOXOHIpUM u mactua. Buasl tmactun. HememOpanHbie
OpraHOMJIbl KJIE€TKH: PpUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUJI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslidi 1eHTp KieTku. CTpoeHue sipa: siaiepHas o0010YKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BELIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «Pacnpenenenne XMMHUYECKMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubl 1 cxembl: «llepuoanueckas TabiMla XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoJieKyibl BOAb», «bruocnunTes 6enka», «CTpoeHue MOJEeKyJbl OeKay,
«Ctpoenue depmentay, «Hyknennonbie kuciotel. JJHK», «CtpoeHne MOIEKyIIbI



ATOy», «CtpoeHHe 3yKapuOTHUECKOW KIETKH», «CTpOEHUE >KMBOTHOM KIIETKW,
«CTpoeHHE pacTUTENbHON KIETKW», «CTpOEHHE MNPOKAPUOTHYECKON KIIETKU,
«CtpoeHue sapa KIETKN», « Y TIEBOAbD, «JIumupm.

ObopynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyAOBaHWE [IJsl TMPOBEICHUS
HaONIOACHUN, HM3MEpPEHUI, 3KCHEPHUMEHTOB, MHKpPOIPENaparbl pPACTHTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopnass pabora No 1. «M3ydyeHue KaTadUTHUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHUSI KJIETOK pPAaCTECHUH,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENnapaTax M uX
OTHCAHUE.

Tema 4. ’KusHenessTeILHOCTD KJIETKH.

OOmMeH BelecTB, Wik MeTadoIu3M. AcCUMUIAIUA (TUTACTUYECKUT OOMEH) 1
TUCCUMWISIIUS (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabonn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabonu3Ma.

Tunbl oOMeHa BeliecTB: aBTOTpodHbINA U rerepoTpodHsbiif. Poib GpepmenToB
B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh HOTOCHMHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emie. BausHue ycioBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €TO
IPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIHE OakTepuu. 3HAUEHUE XEMOCUHTE3a IJIs
KU3HU Ha 3eMIIE.

DOHepreTudeckuii oOMeH B KJeTKe. PaciuernsieHue BellecTB, BbIIEICHHE U
AKKyMYJMpPOBaHUE DJHEPruuM B KJIETKE. OTambl SHEPreTHYECKOro OOMeHa.
I'mukonu3. bpoxkenue u ero Buibl. KuciopoaHOe OKHCIIEHHE, WM KIETOYHOE
IbIXaHUE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peaknuu wMarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus reHetmyeckod HMHPOpMalUM B KJIETKE. ['@HETHMYECKHl KOJ M €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — Ouocunres
Ooenka. Otanbl TpaHcusuud. KonupoBanue amuHokucinor. Pomns pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3nu — BUpychl. Mctopust otkpeiTus upycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSIT M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrtepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynoznedpunura yenoseka (BUY) — Bo3doynurens CIIN/a.



OOpatHast ~ TpaHCKpUNIIMS,  peBepraza W uHTerpasa.  lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JleMoHcTpanUm:

[Toptpetsi: H. K. Konbios, /. U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubr 1 cxembl: «Tunel nutanusy, «Metabomm3am», «MUTOXOHIAPHUSIY,
«JHepreTuueckuii ooMen», «Xiopomiacty, «Dorocunres», «Crtpoenne THK»,
«Ctpoenue u GyHKIIMOHUPOBaHKE TeHa», «CuHTe3 Oenkay, «['eHeTHIecKuit Komy,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIM/a,
Oakrepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: Moaenu-ammukanuu «Y asoenune JIHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe U HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii UK, WM KU3HEHHBIM 1UKI KieTku. WHTepdaza u MUTO3.
[Ipoueccsl, mpoTekawmue B uHTEpdaze. Pernmkanusa — peakuuss MaTpUYHOrO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIA HAa0Op — KapUOTHII.
JIMTUIOWIHBIM W TalJIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.
[{utonornyeckne OCHOBBI Pa3MHOKEHUS W  HWHJIWBUAYAJIBHOTO  Pa3BUTHUA
OpPraHn3MOB.

Henenne knetkn — murto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemast ru6esb KJIETKHA — arlonTo3.

dopMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecrionoe U nosoBoe. Buubl 6ecrnosnoro
pPa3MHOXXEHUSA: [IEJICHUE HAaJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYUS OT OECIIOJIOTO.

Meito3. Craguu meiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaAUSX MENo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuil cmpicin u
3HAYEHUE MENO03a.

'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH W sSMYHUKH. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CIepMaTo30uj, SHIEKIETKa) — CIepMaTOreHe3 M OBOTEHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ougoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pas3BuTue (OHTOreHe3). OMOpHUOHAbHOE pPa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAILHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KHBOTHBIX:
npoOsieHne, racTpynsmus, opraHorene3. [loctamOpuoHanbHOE pazBuTHe. THIBI
MOCTAMOPHOHAILHOTO Pa3BUTHS: MpsAMoe, HempsiMoe (IMYMHOYHOE). BrmsHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacrennii. OHTOr€HE3 LIBETKOBOTO PACTEHUsS: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanmu:

Tabmuupr u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «Jlenenne xieTkn Oaktepuit», «CTpOCHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy, «Pemmukanus JTHK», «Mutos»,
«Meiozy», «lIpsmoe u HenmpsiMoe pa3BuTHE», «['aMeToreHe3 y MIIEKONUTAOMINX U
yesnoBekay, « OCHOBHBIC CTaIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpPOTIpEnapaThl «CriepMaro3onapl
MJICKOITUTAIOWIETOY, «SMIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHasT MOJENb-anIuiMKanus «JleneHue KIeTKu», MOJAEIb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTopHbie M MIpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora No 3. «HaOmroneHue MuTO3a B KIIETKAaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabora Ne 4. «M3yueHwe CTpPOECHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacieACTBEHHOCTh U H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTuku. Pois nuronoruu
U OMOpPHOJIOTMM B CTAHOBJICHUM TEHETHKU. BKiam pocCHCKHUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETUKH. MeEToIbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
LIUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTH4YeCKui). (OCHOBHBIE TI'€HETUYECKUE
NnoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH eAuHO0-00pa3usi TUOPUIOB TEPBOTO
nokosieHuda. IlpaBuno JgoMUHUpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresza unctotel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOTO  HAClIeIOBaHUS
npu3HakoB.  lluToreHeTHueckrue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3upymolee cKkpenmpanue. Mcrnonp30BaHne aHaTu3upyoEero CKpeIuBaHus
JUISL OTIPEICSICHUsI TEHOTUITA OCOOH.

CuerienHoe  HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEAOBaHHIO I'eHOB. HapylieHue cuemnyieHrsi TeHOB B pe3yibTare
KPOCCHHTOBEpPA.

XPpOMOCOMHasi TEOpHUs HACIIEICTBEHHOCTH. [ €eHETUUECKHE KapTHI.



I'enetuka noma. XpoMOCOMHOE OMNpeAeieHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHole W TreTeporameTHele opraHus3mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Ponp  cpempl B HEHAcIEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJAU(PUKALMOHHON N3MEHUYUBOCTU. BaprallMoHHbIN psifi ¥ BapuallMOHHAsi KpUBasl.
Hopma peakuuun npusHaka. KonmdyecTBEHHbIE M KAUYECTBEHHBIE NMPU3HAKA U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacneacTBeHHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTb. KomMOMHaTHBHas
M3MEHYUBOCTh. Meio3 W TOJIOBOM Mporecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTannoHHas u3MeHunBoCTh. Kiaccuukammst MyTauii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U nMpu4rHbI MyTaluidi. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIO0B B HACJIE€ACTBEHHOM n3Menunsoctr H. 1. BaBuiiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI T'€HETHKU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJIM3HEI[OBBIM, IMTOICHETUYCCKII, OMOXUMHUYICCKHM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemenHOE ONpEICIICHNE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITIOMOIIBIO
[1[1P-ananu3a. HacneactBeHHble 3a00Jj€BaHUSl YENOBEKa: TI'€HHbIE OO0JE3HH,
00JIe3HU C HACJEICTBEHHOM NpPeapacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comartnueckne W TeHepaTuBHble MyTauu. CTBOJIOBBIE KIETKU. [IprHIMIEBI
310pOBOro 00pa3a >KU3HH, JMATHOCTUKU, MPOPUIAKTUKHA U JICUCHUS TEHETUUYECKUX
Oomne3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYEHUN T€HETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JlemoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOrMOpHIIHOE  CKpEUIMBaHWE U €ro
LATOTEHETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  4YHCTOTBl Tramer», «JuruOpuaHoe  CKpeIlIMBaHUEY,
«{uTonornueckue OCHOBEI JTUTHOPUTHOTO CKPCILIMBAHUS, «Meiio3y,
«BzanmonencTBue  aJUIENbHBIX T'€HOBY», «l'€HETHMYEeCKHME KapTbl PACTEHMH,
KUBOTHBIX M YEJIOBEKa», «l'eHeTmka momna», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOr0 ¢ 1mojom», «KapuoTumbl dYenoBeka H KUBOTHBIX», «Bumsl
U3MEHUUBOCTHY», «MoaudukalroHHas H3MeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», « MyTallmoHHasi ”3MEHYHUBOCTH.

ObopynoBanue: Mojenu-amuMKaud «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe ngomuHMpoBaHue», «JlurnbpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MuKpompenapar «Jlposodunay (Hopma, MyTaiuu
(opMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox moCceBHOM.

JlabopaTtopHblie 1 npakTHYecKHe PadOThI:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopatopHas pabota Ne 6. «M3yuenne MoanpuKarMOHHONH N3MEHUYNBOCTH,
OCTPOCHHUE BaPUALIMOHHOIO PsAZla U BAPUALTMOHHON KPUBOW».

JIaGopartopHast pabota No 7. «AHanu3 mMyTauuil y apo30¢uisl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cesexuust opranusMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenexkuys Kak HayKa W IMpouUecc. 3apOKICHHUE CEIEKUUH W JIOMECTHKALIHS.
Yyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MaccoBbI 1 MHAMBUIYAIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWHW M KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nnu rudpuanas cuia. HepoacTBeHHOe cKpellMBaHue — ayTOPUAMHT.
Otpanénnass rtuOpuauzauuss W €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYEHUE TOJUILIONIOB. JIOCTMKEHUS CENEKIMA pPACTeHHWM, >KUBOTHBIX H
MHUKPOOPTIaHU3MOB.

buotexHonmorust kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEepHs. ITallbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHxkeHepus. Kiertounbele KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KiioHupoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OpPTraHU3MOB.

Okosornueckue W dTtudyeckue  npobmembl. MO —  reHeTuuecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanos.

Tabnuiel U cxeMbl: Kapta «lleHTphl MPOUCXOXKICHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoapl 1oMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanéunas rudpuausamnus», «Padorel akagemuka M. ®@. FiBanoBay,
«Jlomumnounus», «OO0BEKTHI OuoTexHONOTHNY, «KJIeTOuHBIE KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TIJI0JIOB U KOPHETUIO0B TUKUX (OPM U KYJIbTYPHBIX
COpTOB pacTeHwuii, repdbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKLMH PAcTEHUH H
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO34KCTBO, JIabOpaTOPHUIO
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. DBoIIOLMOHHAS OHOJIOTHSI.

[Ipennochulkn BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. IDBOJIIOIUOHHAS
Teopus U €€ MecTo B OHOJOrHH. BriusHue 3BOMIOLMOHHONW TEOPHUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeuzerenbcTtBa »BOoMONUU. [lameoHTONOrMYECKHE:  ITOCIIENOBATEIbHOCTD
HOSIBJIGHUS. BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOIHBbIE (POPMBI.
buoreorpaguyeckue: cXoAcTBO U paznuune GpayH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOACTBA M pa3iauuus 3MOPHOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, aHaJOTUYHBIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTel y BceX
OpPraHHU3MOB.

OpomonnoHHas Tteopus Y. JlapeuHa. IIpennochuiku BO3HUKHOBEHMS
JapBUHU3Ma. JI[BMOKylIME CHUJIbI SBOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMpEAENIEHHAS] M3MEHUYHUBOCTbD,
60opr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

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

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMUA BHAOB B Mpupojie. MyTaloHHbIN
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynslMOHHBIE BOJHBI U Jpeid
reHoB. M30s1us 1 MUTrpanus.

EcrecTBeHHbIl 0TOOp — HampaBistommi ¢aktop s3Bojouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bodtouud. [Ipumepsr
PUCTIOCOOJICHN Y OpraHu3MOB. ApoMopd03bl ¥ HIUO-aTaNTAI|H.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi. PopMbl  HBONIONUU:  (UIIeTUYECKas, JMBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HecleUuuaTu3upOBaHHbIX MpeakoB. IIporpeccupyromnias
crienraIn3anvs. ATanTUBHAS padaLUs.

JleMoHCTpauuu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrosuiep, A. H. CeBepiios.

Tabmuupl u cxembl: «PazBuTHe OpraHMyecKoro MuUpa Ha 3emiiey, «3apoIblIn
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroobpazue  mopos  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUUBOCTE», «Apomopdoss», «Mnunoamantamumn», «OOmas aereHepanus»,
«/IBmxkymue cuibl sBosrounn», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «IIpucnoco0IEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HAaOOp TUIOAOB M ceMsiH, KoiuieKuusa «lIpumepbl 3aluTHBIX TPUCIIOCOOTICHUN Y
KUBOTHBIX», MoJieNIb «OCHOBHBIE HANPaBJICHUS SBOJIOLUUY», O0OBEMHAS MOJEIb
«CTpOo€eHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaguyeckas kapra wmwupa, KoiieKuus «Dopmbl COXpaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», woaenb anmumkauus «llepexpéct
XpOMOCOM», BIIaxkHble mpenaparbl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYLWIKW», MUKponpenapatr «Jpo3zodpuna» (HopMma, MyTaruu (pOpMbl KPBUILEB H
OKpacKu TeJja).

JlabGopaTopHble U NpaKkTHYecKue padoThI:

Jlaboparopuass pabora Ne 1. «CpaBHeHUE BHJIOB IO MOP(DOIOTHUUECKOMY
KPUTEPUIO».

JlaboparopHas padora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HukHOBeHMe M pa3BUTHE KM3HH Ha 3em.ie.

JloHay4YHBIE TPEACTABICHUS O 3apOKICHHH >XU3HU. HaydHbple rumnoressl
BO3HUKHOBEHUSl >KM3HM Ha 3emie: aOuoreHe3 M NaHcrnepMus. XUMHUYecKas
ABONIOIMSA. AOHOTE€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
OKCNEepUMEHTAIIBHOE MOATBEPKICHUE XUMUYECKON BoonMU. HadanpHble 3Tansl
ouonornuecko sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKM M HMX 3BOJIIOLUS.
@opMHUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pazeutne xu3Hn Ha 3emie mo spaMm M nepuongam. Karapxeil. Apxeickas u
nmpotepo3oiickas dpbl. I[laneosoiickas spa u €€ TEpUOAbl: KEMOPHUHCKHUIA,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30KcKas 3pa v €€ MePUoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »9pa W €€ mnepuoAbl: MNaJCOTCHOBbI, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTuka KJIMMaTa U T€OJOTMYECKUX MponeccoB. OCHOBHBIE ATarbl
ABOJIIOIMU PACTUTENBHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd Hu
AKUBOTHBIX. [losiBJIEHME, paclBET U BHIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucteMa OpraHMYecKOro MHpa Kak OTpakeHHe 3BotonuU. (OCHOBHBIC
CUCTEMAaTUYECKUE IPYIIbI OPTaHU3MOB.

DBOJIOLHS YesIOBEKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJEHUU 4YeloBeka. Meroabl u3yyeHus aHTpomnoreHe3a. CxonctBa o
paznuyms 4eIoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YETOBEKa.

JBwxymue  cuibl  (pakropbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HW,
U3TOTOBIICHUE OPYAUH TpyAa, MBIIIUICHHUE, PEYb.

OCHOBHBIEC CTaIMM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajonuTeku, YenoBek
yMenbi, YemoBek npsaMoxonmsmmi, YenoBek HeaHAEpTanbCKuM, YemoBek
pasymHbii. Haxogku HCKOMaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUS.

YenoBeueckue packl. OcCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUAJIbHAS),  MOHTOJIOUIHAS
(a3uarcko-amepukaHckasi).  UepTbl  OPUCHOCOOJEHHOCTH  MpeAcTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHUS. EIMHCTBO 4YENOBEUECKUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpets: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3aukHOoBeHne CoOTHEUHOM CHUCTEMBI», «Pa3BuTHE
opraHuyeckoro  mupa», «PactutenbHas  kietka», <«KuBOTHas  KJIETKay,
«IIpokapuoTnueckasi kierka», «COBpeMEHHas CHCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHUS YEJIOBEKA M YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOTO 4YeNOBEKa», «JIpeBHelmue moan», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKUe pachh».

O6opynoBaHue: myspku - «[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJAEpTalblla, KPOMAHbOHLA), CJIENKH WU
M300paKeHUsI KaMEHHBIX OpYyAHil TEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOMIIEPHI,
pyomia, ckpebiia), TEOXpOHOJOTHYECKas Taliuia, KOUIeKIus «DopMbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKkTUHYecKue padoThI:

IIpakTudeckas padora Ne 1. «/3ydyeHne MCKOMAaeMbIX OCTaTKOB PACTCHHUM U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HaYYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpY:KalolIas cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3feibl IKOJIOTUA. MEeTOIbI 3KOJIOTHYECKUX
UCCIIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPHUOPraHU3MEHHAS.

Okonorudeckne ¢akropbl. Kriaccuduxamuss skonornyeckux (HaKkTopoB:
abuoTtuyeckre, OWOTHUYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(GaKkTOpOB Ha OPTaHU3MBI.

Abunotndeckue (GakTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOTU3M.
[IpucnocoOneHust OpraHU3MOB K  JICHCTBUIO  aOMOTHYECKHX  (aKTOPOB.
buonornueckne puTMsl.

buornueckue (bakTopBhl. Bunet OMOTHYECKUX B3aWMOJICCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIN3M (KBAapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHWe OMOTUYECKUX B3aUMOJCHUCTBUU [JIl CYIIECTBOBAHUS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyssanuu. (OCHOBHBIE TOKa3aTeNH
MOMYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, MPHPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH MOIMYJISIUU U €€ peryssius.

JlemoHCTpauuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. I'ekkerb.

Tabmuubr u cxemsl: kapta «l[lpupogusie 30861 3emiuny, «Cpeasl 0OMTaHUS
opranusmoBy, «®ortonepuoausm», «llomymamum», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbie M NIpaKTUYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdosorudaeckue 0cCOOEHHOCTH PACTEHUH U3
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTUE YEPEHKOB
KOJIEYCa».

[TpakTuyeckas padora Ne 2. «IToacy€T MIOTHOCTH MOMYISIUNA pa3HbIX BUIOB
pacTEHUIN.

Tema 4. CoolmiecTBa M 3K0JI0TH4YECKHE CUCTEMBI.

Coo01iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabsl-momuHantel. CBs3U B
ouoreHose.

Dkosornueckne cuctembl (dkocucteMbl). [lomstne 00 »sKocucTemMe W
ouoreorieHo3e. DyHKIMOHAJIbHBIE KOMIIOHEHTBI 3KOCHUCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMBbI. [luiieBbie LienmM U CETH.
OcHOBHBIE TIOKA3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKIHUA. IDKOJOTUYECKUE
nUpaMubl: TPOAYKUMH, YHCIEHHOCTH, OunomMaccel. CBONCTBa HIKOCUCTEM:
YCTOMYHBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruueckoe u Xx03iCTBEHHOE 3HAYECHUE arPO3KOCUCTEM B YPOOIKOCHUCTEM.

buopaznooOpaszue kak ¢akrtop ycroiunBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panulibl, coctaB U CTpyKTypa
ouocdepnl. JKuboe BemiectBO U ero ¢GyHkiuu. OcobeHHocTH Ouochepsl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHaMHuYecKoe paBHOBecME M oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemecTB U OMOre0OXMMUYECKHE IIUKIIBI 3JIEMEHTOB (yIiiepoJa,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpOIOreHHble U3MEeHEeHUs B Onocdepe.
['moGanbHbIE SKOJIOrHYECKHUE TPOOIIEMBI.

CocyiectBoBaHue IPUPOABI " YEJI0BEYECTBA. Coxpanenune
O0ropa3zHo0Opa3us Kak OCHOBa yCTOMYMBOCTH OMocheprl. OCHOBA pallMOHAIBHOTO
VOpaBJIEHUS NPUPOJHBIMU pPECypcaMd U MX HCHONb30BaHuE. JlocTukKeHus
OMOJIOTHUY U OXpaHa MPHUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsl: A. Ix. Tencin, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuubl 1 cxembl: «[IumeBsle nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJOrHMUYECKas MNHpPaAMUAAY,
«buocepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOro  Jjeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JECWCTBHS Ha IpUPOLY», «BaxHeHmme HUCTOYHHMKHU
3arpsi3HEHMs] BO3/lyXa WM TPYHTOBBIX BOoa», «[louBa — BakHelash cOCTaBIISAIONIAS
ounocdepo», «DakTopsl aerpaganuu nouBy», «llapaukoBelil 3¢ dex», «DakTopbl
PaAMOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Oumochepe», «O30HOBBIM dKpaH Ouochepb,
«Kpyroopot yraepoza B 6uocgepe», «kKpyroBopot azoTta B mpupoae».

O6opynoBanue: Mojenb-anmIvKanus « Tunuaable OMOIIEHO3bDY, TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeautenn BaxHEHIINX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbapuu W KOJUIEKIIUHM pPACTCHUA U
KUBOTHBIX, IPUHAJICKAIINE K Pa3HbIM 3KOJOTHMYECKUM TrpynrnaM OJHOTO BUJA,



Kpacnas xnura Poccuiickoii ®enepanun, H300pakeHUsT OXpaHAEMbIX BHIIOB
pacTeHui U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  ObIIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pE3yJbTaTam
OCBOGHHUSI  OOy4YalOIIMMHUCSA MPOrpaMM  CPEAHEr0  00Iero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IHMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS mpeamera «bHuosiorus»
BBIJICJICHBI CIICAYIOIINE COCTABIISIONINEG: OCO3HAHUE OOYYAIOMIUMHUCS POCCHICKON
rpaXIaHCKON HUJACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIpENENICHNI0, HaJM4yhe MOTHUBAlUM K  OOY4YeHUI0O  OHOJIOTHH,
I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUM JHMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTHUS OUOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTh OOY4YarolUXCs PYKOBOJCTBOBAThCA B CBOEH
JNESITEILHOCTH IIEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, IPUCYIIMUMH CHCTEME
OMOJIOTUYECKOTO  O00pa30BaHMsI, HAJIMYME HKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IpeaMeTa «bHOJIOTHS» JOCTUTalOTCS B
€AVMHCTBE YYEOHOW U BOCIHUTATENBHON JEATETRHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpOIlECCaM CaMOTO3HAHUS, CaMOBOCIUTAHUS H
CaMOpAa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3UIMK JIMYHOCTH, IaTPUOTU3MA,
YBOKCHUS K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TPyJla U CTapIIeMy MOKOJEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaaulMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickont denepaunu, NpUposie U
OKPY KaroIIEH Cpee.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPECHHEH TO3WIMEH JMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBbITAa M OMbITA JEATEIBHOCTH B MPOIECCE peaiu3allii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJILHOM JAEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMKU 00YUAIOIIETrOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa M MPaBOIMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSATH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSMH U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATCIBHBIX U MCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NpPH OOCYXIAECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH pOCCHUICKOM rpaXxJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH IE€pE]
Pomuuoi, ropmoctu 3a cBOM Kpal, CBOXO PomauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO M MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHWUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE JyXOBHBIX IEHHOCTEU POCCUKMCKOT0O HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEJICHUS;

CITIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAaHHWE JMYHOTO BKJIaJa B TIOCTPOCHHE YCTOMYHMBOTO OYIYyIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JJaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE dMOIMOHAIBHOTO BO3JACUCTBUS KUBOU TIPUPOABI U €€ 1EHHOCTH,

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KA4e€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHPOBAHHUS KYJIbTYPbI 310POBbS H
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

NMOHMMAaHWE W pealu3alnus 370pOBOro U 0e30macHoro obpasza >KU3HU
(3mopoBOe  TIMTaHWE, COOJIFOICHWE TUTMEHWYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATHM U OT/AbIXa, peryisipHas dundeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (hHM3UYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHUMAHWE IIEHHOCTH TIPaBWJI WHAMBUAYAIbHOTO ¥  KOJUICKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHHUE MOCHEJACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOW U COIUAIbHOMN
HaIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSITH TaKYIO JICSITEIIBHOCTD;

UHTEPEC K pa3InyHbIM cepaM NpohecCHOHANBHON AEATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynaymield mnpodeccun W peaTr30BLIBATH
cOoOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYyJIBTYphl: TMPHUOOpETEHHE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OIEHKHM MX BO3MOXHBIX TIOCIEICTBUNA  JUIS
OKPYKarOIIEU CPEIbI;

OCO3HaHWE TJI00ATBHOTO XapaKkTepa SKOJOTMYECKHUX MPOoOJIeM W MyTed HX
PEIICHNUS;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUH OUOJIOTHH
3HAHUST W YMEHUS TMPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONIONIL30BaHNEM  (COOMIOZICHME  TIpaBWJ  TOBEACHUS B TPUPOJIE,
HalpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUM, MNPHUHOCIIIMX BpPEX  OKPYKAIOLIEH
OPUPOAHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSATHBIE 3KOJIOTHMYECKHE
MOCJIEJICTBUS NMPEANPUHUMAEMbBIX ACUCTBUI U MPEIOTBPAILAT UX;

HaJIM4YKUE PA3BUTOTO DKOJIOTMUYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIBHOU
PAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JMEATEIbHOCTH IKOJIOTHYECKOM
HAIPaBIIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENIbCKOM KYJIBTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOJABMU U MIO3HAHUS MUDA;

MOHMMaHUEe chernudUKA OWOJIOTMM KaK HayKH, OCO3HaHUS €& poJiu B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOTI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpPECTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M pElIEeHUH NpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JUIsl COBPEMEHHOM LMBUIM3ALUU:
o0OecrieyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIULMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaThb PECYpCHbIE MPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 II00AIBHBIX HKOJIOTMYECKUX MPOOJIeM U
o0ecrieueHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAIHLHOMY
MCIIOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB M (OPMHPOBAHMIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJOTMYECKUX 3HAHUN B IEJsIX
MOBBIIIEHUST OOLIEH KyJIbTypbl, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIIMOHAIHHOW T'PAMOTHOCTH 0O0ydYaromuxcs, GopMUpyemMoi
IpY U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYLIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh IIOJlydaeMble 3HAHUSA i1 aHajau3a W
OOBACHEHHUSI SIBJICHUNA OKPYXAIOLIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUM,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKJIIOYEHHMs] Ha OCHOBE HAay4YHBIX (DAKTOB H
MMEOIIMXCS JAHHBIX C LEJNbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJb30BaTh OMOJIOTUYECKHE 3HAHUS IS
penieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HaHWE IIEHHOCTU HAy4YHOU JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AESTENbHOCTh MHIMBUIYATIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI 1O OMONOIMM B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHsS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YYAIOIIHXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLIEHAYYHbIE TOHATHUS, OTPa)Karolue
[EJIOCTHOCTh HAy4YHOM KapTUHbl MHUpa U CHEUM(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPIUsl, sIBJICHHE, MPOLIECC,
CUCTEeMa, HAay4YHBIM (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIEIOBaHUE,  HAONIOJIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U JIPYTuX),
yHUBEpCajJbHble yueOHble JeHCTBUS (TO3HABaTENbHbIE, KOMMYHHKAaTHUBHBIC,

PEryJISITUBHBIE), obecreunBaroye dbopmupoBaHue GyHKIMOHATBHOM
rPaMOTHOCTH U COI[MAJIBHONM KOMIIETCHIIMM OOYy4YarolIuXcsi, CIOCOOHOCTH
00yJaromuxcs HCITOJIb30BaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUS B
[IO3HABATEJILHOM M COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3ybTaTbl OCBOEHUS IMPOrpaMMBbl CPEHEro OOIIEero
00pa3oBaHUsl TOJKHBI OTPAXKATh:

OBianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
NEeUCTBUAMM:

1) 6a3oBbIe JoTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO  (OpMYNIHUpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILIEHUS
(ananuza, cUHTE3a, CpaBHEHMS, KilacCu(UKAMU, 0000IIEHHs ), pACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSI3M C APYTUMU NOHATUSMH);

ONpeneNnsaTh LEeTu JeATebHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HUX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

MCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SBJICHUM
YKABOU IIPUPOBI,

CTPOUTH JIOTMYECKHE PACCYKIEHUA (MHAYKTHBHBIC, JE€IyKTUBHBIE, II0
AHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B pPaccMaTpHUBAEMBIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHSThH CXEMHO-MO/IEJIbHbIE cpenctBa Uil TPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHHM B M3ydaeMbIX OMOJOTMYECKHX OOBEKTaX, a



TAaK)K€  MPOTUBOPEUYMHA  PA3HOTO  POJA,  BBISABICHHBIX B Pa3IUYHBIX
MH(POPMAIMOHHBIX NCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUATBHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBEI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IeJISIM, OTICHUBATh PUCKH TIOCTICICTBUN ACSITEILHOCTH;

KOOPAWHUPOBaTh W  BBINIOJNHATH pabOTy B  YCJIOBUSIX  pPEalbHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBITIUICHUE TIPH PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIIeI0BATeIbCKHE TIeHCTBHS:

BJIaJICTh HaBBIKAMU YY€OHO-HCCIICTIOBATENbCKON M TIPOCKTHOM JIEATETHHOCTH,
HaBBIKAMHM  pa3pemieHuss MTpo0ieM, CIOCOOHOCTRIO U TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHIYCCKUX 3a7a4, MPUMECHECHUTO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBbIE BHUJBI JACSITEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HaHUS, €ro MHTEpIpEeTali, NPeoO0pa3oBaHUI0O M NPUMEHEHUIO B Y4E€OHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

(dbopMHUpOBaTh HAYYHBIN THUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUCBBIMH TTOHSATHSIMHA U METOJAMHU;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3aJadl B 00pa3oBaTEIbHOU
NEATETHPHOCTH U KU3HCHHBIX CUTYAITUAX;

BBISIBIISITh [IPUYMHHO-CJICAICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHTHI IJIs JI0Ka3aTelIbhCTBA
CBOMX YTBEPKICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHUs 3aJaddl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OLICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISATH lI€JICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

yMETh TEPEHOCUTHh 3HAHUS B TO3HABATENIHYIO W TMPAKTUYECKYI0 001acTH
KU3HECATCIIEHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratb OPUTUHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ undopmanueii:

OPHEHTHUPOBATKLCS B PA3TUYHBIX UCTOYHUKAX MH(OpMaIuu (TeKCTe yueOHOTO
mocoOus, HAYYHO-TIOMYJSIPHOW JIUTEpaType, OWOJOTHYECKUX CJIOBApsSIX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTEpHeTe), aHAIM3UPOBATH



nH(}OPMAITHIO PA3INYHBIX BUIOB B (DOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(GopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOIbI NPU MOUCKE U
otOope Ouosornyeckoil nHpOpMalrK, HEOOXOAUMOM ISl BBHITIOTHEHUS Y4€OHBIX
3aj1ady;

npuOOpeTaTh OMBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaJbHYIO  GOpMy  MpeACTaBICHUS
ounonoruueckoi nHGopMauu (cxembl, TpaduKu, JUarpamMmbl, TaOIUIbI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAYYHbIM A3BIK B KadyecTBE CpeAcTBa IMpu paboTe ¢
Ouonornueckod wMHGMOpManMen: NPUMEHATh XUMHUYECKHE, (U3HYECKUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBI, (PopMysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3allUTHl  WHMOpMaIuH,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMU:

1) o0mmenue:

OCYIIECTBJISATH KOMMYHUKAIIMHU BO BCeX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCY>KJaeMOH TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTENIbHO BBIMIOJHEHUS NperaraeMoun
3a/1a4, YYUTHIBaTh MHTEPECHl MU COTJIACOBAHHOCThH MO3UIMHN JPYTrUX YYaCTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacrno3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMs, IMOHUMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIluH,
yYMETh CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CHOCOOAMU OOILEHUS M B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHUs IPYruX JIIOJIEeH, MPOSIBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOppeKkTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYaTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
OPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS MPU pELLICHUN yueOHOH 3a1auH;

BBHIOMPATh TEMATHUKy U METOABl COBMECTHBIX JEUCTBHI C y4€TOM OOIMHUX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIEHA KOJIEKTUBA;



NPUHUMATh I1€JIM  COBMECTHOM  J€ATEIbHOCTH, OpraHu30BbIBaTh U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHHIO: COCTaBJIATh IUJIaH JEHCTBUM,
pacupenensiaTb pojad ¢ YY4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXZaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYACTHHMKAa KOMAaHIbI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpejyiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh HWJEW C NO3UWLUUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3JIMYHBIX
CUTYaLMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBiaieHHe yHUBEPCAJIbHBIMH PeryJIsiTHBHBIMU ACHCTBUAMMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKUX 3HAHUA IEJNEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBHSX M IOCTYIIKax MO OTHOUIEHUIO K JKWBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIBHO OCYILECTBIIATh TO3HABATEIIBHYIO ACSATEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJSATh IUIAH pEIICHHs NpodsiieMbl €  YYETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuMpsTh paMKH y4eOHOIrO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX O00JIACTSX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABbIKAMM  IIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHUM, UCMHOJIB30BaTh MPUEMBI pedIeKCUH AJIi OLUEHKU CHUTYyallMH, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHHUMATh PEIICHUS MO0 HX
CHW>KECHHIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

3) npuHsTHE Ce0N U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HETOCTATKHU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBHl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUIHMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3UIUHU JPYTOro YeJOBeKa.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojorud Ha
0a30BOM YpPOBHE BKIIIOHAIOT crieliupuueckue st yaeoHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUSA U CMOCOOBI JCHCTBUM MO OCBOCHHIO, HHTEPIPETALUUA U
peo0pa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosioruedi. B mporpamme npenMeTHbIC
pe3yJbTaThl MPEJCTABIICHBI 110 TOJIaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro rnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (HOPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIMOHAITHHOU
rPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUS KU3HEHHBIX 33714,

YMEHHE pacCKpbIBaTh COJEp)KaHUE OWOJOTHYECKUX TEPMHUHOB M TOHSATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB M TPEBpaIllCHUE
SHEPIrum), TOMEOCTa3 (CaMOpPErysilys), YPOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHHE (PETIPOIYKIINSI ), HACIEICTBEHHOCTh, U3MEHUHUBOCTh, POCT U
pa3BUTHE;

YMEHHME Wu3JIaratb OWOJIOTMYECKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHASI, IIEHTpajibHAs JOTMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. V. BaBuioBa), onpeaensaTe TpaHUIlbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUS B OMOJOTUM: HAOMIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpraHu3alus U NPOBEIACHUE
OMOJIOTUYECKOTO  JKCMEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXy HCCIEAyEeMbIMH BEJIMUYUHAMHU, OOBSICHEHHE TOJYyUYECHHBIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHUE
JIeJ1aTh BbIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYILIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT U
AYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHMS SHEPIUU B KIIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M DHEPreTUYECKOro oOMEeHa, XEMOCHHTE3a, MHTO3a, MeHo03a,
OIJIOJIOTBOPEHMS, PA3MHOXKEHUS, WHAUBUAYAIBHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

YMEHHE NPUMEHATh MOJyYEHHBbIE 3HAHUS 1Ji1 OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUIS IPUHATHS NPAKTUYECKUX PEIICHHUW B MOBCEIHEBHOU
KHU3HU C IeNplo obOecriedeHus: O0e30MacHOCTH CBOETO 3I0POBbS M 3A0POBbS
OKPY>KAIOIIUX JIOAEH, COOJIIOIEHNSI HOPM I'PaMOTHOTO MOBE/IEHUS B OKPY-KAIOIIEH
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOIMMOCTH HCIHOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOMU ovonornn W OMOTEXHOJIOTMM  UIsi  PalMOHAIBHOTO
MPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JJIEMEHTapHbIE TE€HETUYECKHE 3a/Jauyd Ha MOHO- U
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacJEeI0BaHUE, COCTABISATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKHE pPadoThl, COO0IATH
npaBuiIa mpu padboTe ¢ ydeOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COAEpkKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3THYECKHE AaCHEeKThl COBPEMEHHBIX MCCIIEOBaHUNA B OHOJIOTHH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIIEHMUS,
0000111ast OMOJIOTHYEeCcKy0 MHGOPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOIO
3HaHHSA ECTECTBEHHbIX HAayK, B (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCUUCKHUX U
3apyOeKHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJOrMUYECKUX TEPMHHOB M TOHITHIA:
BUJI, MOMYJISALKS, TeHO(OH, 3BOIIOLUS, ABIKYIINE CHIIbI ((PAKTOPBI) SBONIOHH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE, YKOJOTHUYECKHE (DAKTOPHI,



DKOCHCTEMA, NPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOopuu (3BONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponprmieBoro cxojacra K. M. bapa, depenoBaHus TJIaBHBIX HalpaBJICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenust o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHUS B OMOJIOTHUHU: HAOMIOJACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHu3alis U IMpPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBHISBICHUC
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX
pEe3yJbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUHA M 3aKOHOB, YMEHHE
JIeaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICJISITh CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OHOJOTHUYECKUX
OOBEKTOB: BHJIOB, TMOMYJIALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOTeOlEHO30B U 3KOCHUCTEM, OCOOCHHOCTM MPOLIECCOB: HACJIEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO0Opa30BaHUS, MPUCHOCOOIEHHOCTU
OpraHU3MOB, JI€MCTBUS SKOJOTMYECKHX (AKTOPOB HA OpPraHu3Mbl, MEpeHoca
BEIIECTB W TOTOKAa HSHEPrMU B HSKOCHCTEMAaX, AHTPOIOIEHHBIX HM3MECHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B OMocdepe;

yMEHHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JJIi OOBSICHEHHUS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUU, JJISl MPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HM C LeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOEro 370pOBbS M 340POBBSA
OKPYXAIOIUX JIIOJEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
NPUPOAHON Cpeje, MOHUMaHWe HEOOXOJMMOCTH WCIOJIb30BAaHUS JOCTHIKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATILHOTO TIPUPOIO0TIOIH30BAHUS;

YMEHHUE pelaTh 3J€MEHTapHbIe OMOJOTMYECKUE 33J1a4H, COCTABISITH CXEMBI
MEPEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOJHATH JIa0OpAaTOpPHBbIE M MpaKTHUYECKHe padoThl, cOOI0IATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OILEHMBAThb W HWHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 IICEBJOHAy4YHbIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOUW MH(MOpMAIINK, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTHYECKHE  IMPOOJIEeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast OMOIOTHYecKyr0 HH(POPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHSATUHHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuyecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Kourpoubueie | IIpakruueckue (upp )
NPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubnuorexa [JOK
1 b 2 0.5
HOTOTIBT IEalt Hayka htps://m.eds00.ru/7f41c292
2 JKuBbIle cuCTEMBI U MX OpraHu3aIus 1 bubmmorexa LIOK
P t https://m.eds00.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHHUE KIICTKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6nunoreka [IOK
4 XK 6
VSHEASHTETIBHOCTL TUIETRH https://m.edsoo.ru/7f41c292
5 Pa3smHOXkeHne u nHANBUAYAIbHOE Pa3BUTHE 5 1 bu6mumoreka [LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrtBeHHOCTh 1 K3BMEHUYHBOCTH 8 15 bubnuorexa [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
; Cenexuns oprann3MoB. OCHOBBI 3 bubnnorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
8 P 1
S3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 0 4
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11 KJIACC

KoanuectBo 1yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/t P Konrtpoasubie | IIpakrnyeckue (ubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
bubnuorexa [IOK
1 2 0 9 1
BOTOMHOMHA DHOTOTIA https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
3 0] 5 1
PTAHHSMBL H OKpYHAIOias cpeitd https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
4 Coo0 9
000IIeCTBAa ¥ SKOJIOTUUECKHE CHUCTEMBI httos://m.edsoo.ru/7fA1cc74
bu6nmmoreka [IOK
5 P 2
FIEPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoauuyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudpoBbie
n/n Tema ypoka Bcero Koutpoaeupie | Ipakruieckue U3y4yeHHUsi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTto/1bI TO3HAHMS YKUBOM TPUPOJIBI.
[IpakTrueckas padora Ne 1
2 «Hcronp3oBaHue pa3InIHbIX 1 0.5 bubmorexa HOK
https://m.edso0.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJOTUYECKIX OOBEKTOBY»
3 buonornyeckue CUCTEMBI, IIPOLECCHI 1 bubnnorexa [IOK
Y UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMH4ecKUi cocTaB KIIeTKH. Boga u 1 bu6nmmoteka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0.ru/863e674e
bu6nmmoreka [IOK
5 benku. CoctaB u cTpoeHue 6eaKoB 1 httos://m.edsoo.ru/86366b72
DepMeHThI — OUOIOTHYECKHE
karanu3aTopsl. JlJaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha IPUMEPE aMHIIa3bl
WJTH KaTayiasbl)
7 VYrinesonsl. JIunuael 1 Bubmiorexa LIOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoteka [IOK

8 Hyxentosbie kucnotsl. ATO https://m.edso0.ru/863e6d5c
9 Hcropus u MeTobl U3y4eHus bubnuorexa [IOK
kietku. Kinerounas teopus https://m.edso0.ru/863e6e88
10 KieTka kak memocTHas )KuBast
cucrema
CTpoeHMe FyKapuOTHUYECKOMN KIIETKHU.
JlaGopaTtopHnas padota Ne 2
«M3yueHune cTpoeHus KIETOK Bu6moteka [IOK
11 pACTCHHIA, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKPOIIpErapaTax u ux
OTIMICAHHE)
bubnnorexa [JOK
12 O6meH BemeCTs wiM MeTaGoH3M https://m.edso0.ru/863e766¢
bu6nmmorexka [IOK
13 Potociires. XemocHtes https://m.edso0.ru/863e7c98
N bubnuoreka [JOK
14 DHepreTHieckHi 00MeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MUK KICTKU. Jlenenue
KJeTku. Mutos. JlabopaTopHas BuGmiorexa LIOK
15 pabota Ne 3 «HabmroieHue MUTO3a B 05 httos://m.edsoo.ru/86367dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 Bbuocuures 0enka. Peakmus bu6nmunorexa [IOK
MaTpUYHOIO0 CUHTE3a https://m.edso0.ru/863e796e
bu6nunoreka LIOK
17 Tpancmiuus — brocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie GopMbl )KU3HU — bubmuotexa [LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 DopMBI pa3MHOKEHUSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoteka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
O06pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
1 JlaGopaTtopHnast pabota Ne 4 05 bubnnoreka [IOK
«M3y4eHue CTpOEeHHUsI IOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
99 NunuBuayansHOE pa3sBUTHE bubnuorexa LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubmuorexa [LIOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIEOBaHUS
24 npmHaKof:. MOHOFI/I6pI/II)[1HO€ bubmmorexa [OK
https://m.eds00.ru/863e8878
CKpelIBaHNe
UTHOPHUIHOE CKpellMBaHue. 3aKOH
25 i[esaBMI():Hi[/Ioro H;)CJ'II:)IOBaHI/If{ bubmorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HAClIeJJOBaHHE
npusHakoB. JlaboparopHas pabora
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubnuoteka [IOK
MOHOTUOPHUIHOTO U TUTHUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIpenapaTax»
27 I'eneruka nona. HacnenoBanue bubnuorexa [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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IMPU3HAKOB, CUCIIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

HNsmenunBocTh. HeHacencTBeHHas
U3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnnoreka [IOK
28 . 1 05
MOIU(PUKATTIOHHOW N3MEHYHBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOEHNE BAPUAIMOHHOTO PsJia U
BapHUAIMOHHON KPHUBOW
HacnencrBeHHast ©3MEHUYHNBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [IOK
«AHanmu3 MyTaluui y Apo30¢puiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTaxj
bubnuorexa [JOK
30 Feretinia sesosexa L https://m.edso0.ru/863e8d78
PesepBuelit ypok. O600111€HKE IO
31 teMme «HacieqcTBEHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOB»
bu6nmmoreka [IOK
32 Cenekuus kak Hayka i npoliece L https://m.edso0.ru/863e9214
33 MeToap! ¥ JOCTHIKEHUS CEIEKITHNA 1 bu6nmmorexka [IOK
PaCTEHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak oTpacib 1 bubmuoreka [LIOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IIpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchbl
1 DBOJIIOIHS M METOJIbI €€ N3YUCHUS 1 buGnnorexa [IOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHs NpeACTaBICHAN 1 bubnuorexa [LIOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 Miricpospostiors 1 https://m.edso0.ru/863e9cle
[Tomynsimus Kak aIeMeHTapHast
€IMHUIIA BUJIA U DBOJIIOIUH.
4 H112160p2TopH)1212 pabora JI\;Q 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB TI0
MOP(}OIOTHUECKOMY KPUTEPUIOY
5 JIBuoKy11e Cuiibl (3J1eMEHTapHbIe 1 bubmuorexa [LIOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
N bubnuoreka [JOK
6 EctectBeHHbIi1 0TOOD U ero hopMbl 1 httos://m.edsoo.ru/86369ed0
PesynbTathl 3BOIIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
5 BU000pazoBanue. JlabopaTopHas 1 05 bubnuoteka [IOK
pabota Ne 2 «Onncanue https://m.edso0.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
8 HamnpaBnenus u mytu 1 bubnmoreka [IOK
MaKpO3BOIIOLUN https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
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HeobOpaTtumocTs 3BOJTIOINH

Ucrtopus xxu3Hu Ha 3emiie U METOIbI

10 )
e€ n3ydeHus

1 I'unoTe3sl IPOUCX 0K ICHUS )KU3HU bubnuorexa [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6

12 PasBuTHe x13HU Ha 3eMIie 110 3paM U bubnuorexa [LIOK
nepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl SBOJIIOLIUN
PacTUTEIILHOTO M )KHBOTHOT'O MHPA.

13 [IpakTrueckast padora Ne 1 05 bubnuorexa [LIOK
«3y4yeHne uCKoraeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUTCKITUSIX )

14 CoBpeMeHHas cucrteMa bubnnoreka [IOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6nmmoreka [IOK

15 DBOJIOIMS YeJI0BeKa (AHTPOTIOTEHER) httos://m.edsoo.ru/863eac2c

16 JBuoxymiue cuiibl ((pakTopsl) bubmuorexa [LIOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaIMH 3BOJIOLUU
YyeloBeKa

18 YenoBeueckue packl U IPUPOIHbIE bubmuoreka [LIOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600111€HNE IO

19 Teme «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMIIie»

20 OKoJorus Kak Hayka

21 Cpenbl 00MTaHUS U DKOJIOTUYECKHE but6mmoreka [JOK



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

(bhakTopbl

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

AOluoTtndeckue HakTopbl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruaeckue 0coOeHHOCTH

. bu6mmoreka [IOK
22 pacTeHul U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. Jlaboparopuas pabora
Ne 4, «BnusitHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubnuorexa [JOK
23 broTiieckite GaKToph https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomysitun. [IpakTuyeckas pabota
24 Ne 2 «[Toxacyér wioTHOCTH 0.5
HOITYJISIIIUH pa3HBIX BUIOB
pacTeHui»
o5 CooOr1iecTBa OpraHu3MoOB — bubmuoreka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE [TOKa3aTEIN IKOCUCTEMBI.
27 DKOJIOTHYECKHE TUPAMUJIBI. bubmmorexa LIOK
_ https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. CyKueccus
28 [Ipupoansle 3KOCHUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHast bubmuoreka [LIOK
IKOCUCTEMA 3EMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnuoteka [IOK

o6uochepsr

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



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

32 YenoseuecTBo B Orochepe 3emiu 1
33 CocytiecTBoBaHUE TPUPOIBI U 1 bu6muoreka [IOK
4eJI0BE4YeCTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O00011IE€HHE TEMBI
34 «Co00111eCTBA U DKOJIOTHYECKHE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

[TPOIT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HNHTEPHET



