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MNOACHUTEJIbHAS 3AIINCKA

[Tpu pa3paboTke MporpamMMmbl MO OHUOJIOTHH TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJNEPKaHUs YYeOHOTO MpeaMera
«buonorusi»  coctaBwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO MOATOTOBKH BHIMTYCKHUKOB, IMOJIOKEHHS 00 OOIIMX LESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oopazoBanus B Poccuiickoit deneparinu, a TAKKeE MOJOKEHUS O CrIenpuKe
Ouonoruu, €€ 3HAUEHUH B TIO3HAHUHM IKUBOW TMPUPOABI H OOECHEUYEeHUU
CYILIECTBOBAHMs YeJIOBEUeCKOro oodmiectBa. COrjJacHO Ha3BaHHBIM IMOJIOKEHUSAM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma mo 6uosOTUM 1a&T MpeACTaBICHUE O IENsIX, 00 00Iel cTpaTernu
o0Oy4eHus, BOCOHUTAHUSI ¥ Pa3BUTHS 00yUaIOIIUXCsl CPECTBAMH yUEOHOTO MpeAMETa
«buonorusy, onpenenser o0s3aTeNIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpeneneHde Mo pasfesiaM B TeMaM, PeKOMEHIYyeMYIO IOCIeI0BATEIIbHOCTh
U3yYeHUs Y4eOHOTO MaTeprala ¢ YI€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKK OOpa30BaTENLHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEMH
0o0ydJaronmxcsi.

B nporpamme o Onosiornu Tak:ke y4uThIBaIOTCS TPEOOBAHUS K MIIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHBIM H TIPEIMETHBIM pe3ysibTaraM oOOy4YeHHUs B
dbopMupoBaHUU OCHOBHBIX BHUJIOB y4e0HO-TI03HABATEILHOM
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS TI0 OCBOCHHIO COICPKAHUS
OMOIOrHYecKOro 00pa3oBaHMUsl.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbI ypOBEHB) pealn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHHMHM Ouonormw, Onaromaps udeMy B HeE
IPOCMATPUBACTCS HAMpPaBICHHOCTh Ha pPa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IEHHOCTHBIX
OpHMEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 370POBOM
oOpa3e Xu3HU M OEpPEeKHBIM OTHOIICHHWEM K OKPYXKAIOUIeH MpPUPOTHON cpese.
[TosTomMy Hapsiay ¢ M3y4eHHEM OOIMICOMOIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHUH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHOW JKU3HU I PELICHUS MPHUKIAIHBIX 33/1a4, B
TOM dYHCJe: TPOPUIAKTUKNA HACJIEICTBEHHBIX 3a00JIEBaHUN YEIIOBEKA, MEIUKO-
TeHETUYECKOT0 KOHCYJTBTUPOBAHMSI, 000CHOBAHUS SKOJIOTHUECKH 11€JIeCO00pa3HOro
MOBEACHUS B OKPYXKAIOUIEW NPUPOJHON CpeJle, aHaln3a BIUSHUS XO35MCTBEHHOU
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM.
VYcuneHne BHHMMaHUS K TPUKIAAHONW HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus MpoAUKTOBaHO HEOOXOTUMOCTHIO 00ECTICUCHUS YCIIOBHIA JIJISl PEIICHUS



OJTHOW M3 aKTyaJbHBIX 33/1a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOPas
npezanoiaraer (GopMUpOBaHHE y OOYUYAIOUIMXCS CIIOCOOHOCTH aAanTUPOBATHCS K
U3MEHEHHUSIM AMHAMUYHO Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAY4YHOH KapTHHE MHpa, paclIupseT W 0000IaeT 3HaHUS O KUBOW mHpupone, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3alldd W SBOJIOLUH, CO3MAET
yCIOBHS  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOW  TPUPOABI,  (HOPMUPOBAHHUS
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HH, YKOJOTHUECKOTO MBIIUICHHS, IICHHOCTHOTO OTHOIIEHUS K )KHBOH MPHPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe [T PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOMIMX  337ad  CpeJHero  oOmero  oOpa3oBaHUs,  COIHATU3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
MHTEJUIEKTYallbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKOH KyJNbTYphl, CIIOCOOCTBYET MHTErpanuyd OHWOJIOTUYECKUX 3HAHUHN C
NPEJCTaBICHUSAMHU U3 IPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMUU U
reorpadun. Ha3BaHHBIE MOJIOKEHUS O MpeJHA3HAYEHUH YYEOHOTO IpenMeTa
«buonorus» cocraBuIM OCHOBY IJIsi ONpEACNEHHs] MOIXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COAEp)KaHUs, IPEICTaBIEHHOTO0 B MpOrpaMMme IO
OHOJIOTHH.

Ot6op conepxanust yueOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3HWIUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBUH C
KOTOPBIM OOy4arommecs TOJKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUYUMBIC JUIS
dopmupoBaHus 0OLIeH KyJIbTYpbl, ONpEICNSAIONINE aJeKBATHOE IOBEICHHE
4eJIOBeKa B OKpY’KaloUle MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HH M TIPAKTUYECKON aesitenbHOoCcTH. OCco00€ MECTO B ATOM CHCTEME 3HAHHM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CITY’)KaT OCHOBOU 17151 (POPMUPOBAHHUS
NpPEJCTaBICHU O COBPEMEHHOW eCTECTBEHHO-HAYYHOH KapTUHE MHpa U
[ICHHOCTHBIX ~ OpPHEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHU3aIlH
OMOJOTUYECKOT0 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJEpXKaHMsI Y4eOHOrO MaTepuayiia B MPOrpamMMme II0
OMOJIOTUU OCYIIECTBIEHO € Y4YETOM NPUOPUTETHOTO 3HAYCHUS 3HAHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHM3aluu U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npeameta «bruomorusy»
BBIJICJICHBI CJICIYIONINE COJIepKaTebHble TUHUH: «brojorus kak Hayka. MeTobl
HAY4YHOTO Mo3HaHWs», «KieTka kak Owonormyeckas cucreMay, «OpraHm3m Kak
Ononornveckas cucrema», «CrucremMa M MHOrooOpasue OpPraHUYeCKOTO MHPa,
«DBOJIONHMS KUBOU PUPOABD, « DKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTHY.



[enp m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaicHue  OOyYarOUIMMHUCSA  3HAaHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM Pa3HOrO paHra U MNpuoOpeTeHrue yMEHUH
WCITOJIB30BaTh OTU 3HAHWS IS TPAMOTHBIX JCHCTBUU B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue uenu uzydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIaX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AILIMH, BBIAAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOyYaIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajdu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUM HAy4YHBIX B3IVISI0OB, UJEH U TOJAXOJOB K M3YyUYEHUIO JKUBBIX CUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPO/Ibl HA OCHOBAHUU 3HAHUM U OMBITA, OJYUYEHHBIX [TPU U3yUYEHUU
OHOJIOTHH,

dopMupoBaHre y OOYYAIOIIMXCS YMEHHH WILIIOCTPUPOBATh 3HAYCHHE
OMOJIOTHYECKUX 3HAHUM B MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOMU
IPUPObI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS ATUYECKUX
HOPM IpY MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHE IEHHOCTHM OWMOJOTMYECKHX 3HAHUW MJ TOBBIMICHUS YPOBHSA
HKOJIOTHYECKOMN KYJIbTYpPBI, 1J1s1 POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU JJIsI
OIICHKH TMOCJIEACTBUI CBOEH JEsATENHHOCTU 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME W COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obumiero o6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI O0s3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB IMpeaMeTHOM 06nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kinacce — 34 gaca
(1 yac B HezeMO).



COAEPKAHUE OBYUEHUSA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B GopMUpPOBAHUN COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAaHUE,
U3MepeHue, Kiaccuukanus, MOACIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU MPUPOIBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIHS.

Xusblie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ounonoruu. OTinune
YKUBBIX CHCTEM OT HEOPraHUYECKO NPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJICKYJIAPHBbIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISUIUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpanum:

Tabmuibt 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OpPTaHHU3AIUN
YKUBOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpOJIEMEHTBHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B KkieTke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHue 0eaKkoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOM MOJIeKYyJbl (MIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonorunyeckue
byHKIIUN OETIKOB.

depmenThI — OHoI0rHUecKkre Kataau3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas cnenu@uuHocTb. Kodepmentsl. Butamunsl. Orianuus
(GhepMEHTOB OT HEOPTraHUYECKUX KAaTaTu3aTOPOB.



VYrneBoabl: MOHOCAaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), JrucaxapHibl
(caxapoza, JlakT03a) M ToJUcaxapuabl (Kpaxmaj, IVIMKOT€H, LEJUI003a).
buonornueckue GyHKIUU YIIIEBOJOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApodUIBHO-
ruapodobHbie  cBoicTBa. buonornmueckne QyHkumu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBesie xkucnorsl: JHK u PHK. Hykneotnasl — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunst PHK. AT®: crpoenue u ¢pyHKIINN.

[{utonorus — Hayka o kietke. Kiierounas reopust — npuMep B3aMMOAECHCTBHS
uzaeu u (akToB B HAYYHOM MTO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knerka xak nenoctHas xupast cuctema. O01ne npu3Haky KIETOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JIHK kak renermueckwii ammapar, cucrtema
CUHTe3a Oerka.

Tunsl KIETOK: »yKapuoTHueckas U IpokapuoTruueckas. (OcoOeHHOCTH
CTpOEHMS NpokKapuoTHueckol kieTku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIIBHOW, >XKUBOTHOM H
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nasmaTnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opraouzsl. OnHomeMmOpaHHble opraHounbl kietku: OIIC, anmapar I'onbmxu,
In30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxaeHnne MUTOXOHApWNA W miacTua. Buasl mmactua. HememOpanHbie
OpraHOUAbl KIETKU: PHUOOCOMBI, KJIETOYHBIM ILIEHTp, LEHTPHOIH, PECHUUKH,
KryTuku. OyHKIIMY OPraHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynaTopHslil HeHTp kiaeTku. CTpoeHue sapa: siaepHas 0005104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOW IPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmunpl n cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BObIY, «buocunres 6enka», «CTpoeHHe MOJIEKYJIbI OENIKay,
«Ctpoenne pepmentay, «Hyxnennosrie kuciaotel. JJHK», «Ctpoenue monekynbl
AT®», «CtpoeHne 3yKapuOTHUECKOW KIETKn», «CTpoeHue KUBOTHOU KIETKWY,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue saapa KIETKN», « YTIIEBOIAbI, «JInmuab.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyIOBaHHUE i MPOBEACHHUS
HAOJIOCHUM, H3MEPEHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlabopaTopHble U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 1. «M3yueHune KaTaJIUTUYECKOH AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
OTIFICAaHHEY.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BeIlIecTB, WK MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUT OOMEH) U
JUCCUMUJIISIUA (PHEPreTUUecKuii OOMeH) — JIB€ CTOpPOHBI €IMHOro Ipolecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUU B TMOHUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BelecTB: aBTOTPo¢HBIN U TeTepoTpodHbIi. Ponbk ¢hepMeHTOB B
0oOMEHe BEIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
doTtocunrteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHNE (HOTOCHHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HAYECHUE XEMOCUHTE3a IS
KU3HH Ha 3emIe.

DHepreTnuecknii oOMeH B KJeTke. PacieryieHne BemiecTB, BBIACICHUE U
aAKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTAIbl JHEPTETUIECKOTO oOMeHa. [ mukonms.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnutensHoe dochopunupoanue. IhOEKTUBHOCTh YHEPTETUIECKOTO0 OOMEHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi reHetnueckod uHopmanmMu B KiIETKE. |'€HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHchsiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — Bupycsl. ctopus otkpeitust Bupycos (/. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — Bo3Oyautens CIIM/la.
OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodumakrtrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.



Tabmuupbl U cxembl: «Tunbel nuTaHusy, «Meradonusmy, «MuUTOXOHAPUS,
«JHepretuyeckuii oomen», «Xmopomnacty, «Potocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbINM 1uka Bupyca CIIM/a,
oaktepuodaray, «Pemmmkarus JTHK.

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KietouHnplii 1UKI, WX >KU3HEHHBIM 1MWK KieTku. MHTepdaza m MUTO3.
[Tpoueccrl, mportekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTION THBIN M TalJIOMJIHBIM ~ XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTosiOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpPTraHU3MOB.

Henenue knetku — muto3. Craauu murtoza. IIpoueccel, nmpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHUYECKUI CMBICI MUTO34.

[Tporpammupyemast rubesb KJIETKU — arnoITo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: O€cIoyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- K MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKycCcTBeHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €T0 3HAYECHHE JJI CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTJIMYHS OT OECIIONOTO.

Meiio3. Cragun wmebiosa. IIpouecchl, Mpoucxoasiiue Ha CTaausIX Meio3a.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buonormueckuit cmbICl U
3HaYCHUE MEeHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIIeTKa) — CIEepPMAaTOreHe3 U OBOIEHE3.
OCcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KHBOTHBIX:
npobnenue, ractpyisiuusi, opraHoreHe3. [loctamOpuonanbHOE paszBuTHe. THUIIBI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTAJIUU PA3BUTHSL.

JdemoHcTpanum:



Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHui», «J/lenenne xknetku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbrii nukmy», «Pemmukamus JJTHK», «Murtos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amMmerorenes y MI€KONMUTAKOMNAX U
4enoBeKka», «OCHOBHBIE CTAIMM OHTOTEHE3A.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CnepmaTo30u bl
MJICKOIIATAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAOEro», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuinKanus «/leieHue KIeTKkn», MOJIEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble U MpakTHYECKHe PadoOThI:

JlabopaTtopHas pabora Ne 3. «HabGmiopenwe MHTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMAPATAX).

Tema 6. HacsieACTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pa3Butus reHeTUku. Poibs nuronoruu
¥ SMOPHOJIOTUM B CTAHOBJIICHUM TE€HETUKU. BKIag pocCHICKHX U 3apyOesKHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeETOoapl TeHeTUKH (THOPUI0IOTHYECKH,
UTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeThuecKuii). (OCHOBHBIE TI'€HETUYECKHE
NOHATUS. ['eHeTHnUecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEPHOCTH HAacCJEAOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE I'. Mennenem.
MonoruOpuaHoe CKpenmBaHue. 3aKOH eIuHO0-00pa3us TUOpUIOB MEPBOTO
nokosieHus. [IpaBuito ToMUHUpOBaHUS. 3aKOH pacUICIUIEHHs PU3HAKOB. [ nnoresa
quCTOTHI raMeT. [1oJTHOE M HeMmoTHOE JTOMUHUPOBAHUE.

JuruOpugHoe  cKpelllMBaHWe. 3aKOH  HE3aBHUCUMOTO  HaclieJ0BaHUs
npu3HakoB.  LluToreHeTHueckue - OCHOBBI ~ JAUTMOPUIHOTO  CKPEIIMBAHUA.
AHanuzupytoniee ckpeluBanye. Mcnonp30BaHle aHATU3UPYIOIIEro CKPEIMBaHUs
JUTsl OTIpEIeNIeHUsI TEHOTHUIA OCOOH.

CuerieHHOe HaclieoBaHue npusHakoB. Padbora T. MopraHa no ciierieHHOMY
HaclIEOBaHUIO F'eHOB. HapylieHue cuenienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpOMOCOMHAas TEOpUS HACIEACTBEHHOCTH. | €eHETHUECKHE KAPTHI.

['eHetrka mosa. XpoOMOCOMHOE ONpPEAECTIEHUE MOoya. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HW3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KpUBasl.



Hopma peakunn npusHaka. KonnuecTBEHHbIE M KauE€CTBEHHBIE MPHU3HAKU M HX
HOpMa peakiuu. CBoicTBa MOAUPUKALUOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
U3MeHUYMBOCTA. MyTarmoHHasi “3MeHInBOCTh. Kimaccudukanus MmyTamnuii: TeHHBIE,
XpPOMOCOMHbIE, FTeHOMHBIE. HacToTa ¥ Mpu4KrHbI MyTaluid. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BHesaepHas HaCcIeACTBEHHOCTh U U3MEHUHUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJI0BEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYECKHUN, OMOXUMHYIECKHIA,
MOJIEKYISPHO-TEHETUUECKH. CoBpemeHHOE ONpeIeIICHUE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[M1P-ananu3a. HacnenctBennble 3a0ojieBaHMsS 4YeEJIOBEKAa: TI'CHHBIE OOJIC3HH,
OOJe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIHIBI
310pOBOT0 00pa3a >KU3HM, JUATHOCTUKU, MPO(UIAKTUKHN U JICUCHUS] TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKON
TE€HETUKHU B MPEJOTBPAIICHNN U JICUCHUH TEHETUISCKUX 3a00JIEBaHHI YEJIOBEKA.

JdemoncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxkos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuiel u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €TO IIUTOTCHETHIECKAs
OCHOBa», «3aKOH pacLICIICHUS U €r0 IUTOT€HETUYECKast OCHOBA», «3aKOH YUCTOTHI
rameT, «Jlurubpunnoe ckpemuBanuey, «lluromornyeckre 0CHOBBI AUTUOPUITHOTO
CKpelmBaHus», «Menosy», «B3anMoencTBrue ajlielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX U 4eJOBeKa», «I eHeTnka moya», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapuoTumbl 4enoBEeKa M JKUBOTHBIX),
«Bugsl m3meHunBoCcTH», «MoaudukarmoHHas M3MEHUMBOCTHY», «HacnmemoBanue
pesyc-hakTopay, «I'eHeTrka rpynn KpoBu», «MyTallMOHHAs U3MEHYHBOCTbH.

O6opynoBanue: MoAeIU-aNIIUKaU «MOHOTHOPUIHOE CKpELIMBAHUE,
«HenonHoe nmoMuHHMpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduna» (Hopma, MmyTariuu GopmsI
KPBUIBEB U OKPACKH Tena), repdapuii «I'opox moceBHOIN.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3ynabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUTHOTO CKPEIMBAHUS y TIPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.



JIaGoparopHas pabota Ne 7. «AHanu3 MyTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

ITpaktnueckast pabora Ne 2. «CocTtaBleHHE M aHaJINW3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka M IpolecC. 3apOXKICHUE CEJEKUUU U JTOMECTHUKALU.
VYyenne H. 1. BaBunoBa o ieHTpax nIpoOUCX0XKIE€HUSI 1 MHOI000pa3us KyJIbTypHBIX
pacteHuil. LIeHTpbl TPOUCX0KIEHNS JOMAIIHUX )KUBOTHBIX. COpT, MOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIii M MHAUBUIYaJIbHBIA OTOOPHI B
CEJeKUMHA pacTeHUd M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
CKpeluBaHue — HHOpuauHr. Yucrtas nuHusA. CKpElIMBAHWE YMCTHIX JIMHHM.
I'ereposuc, unu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHI.
Otnanénnas rubpuanszanus u e€ ycnexu. MickyccTBeHHBIN MyTareHes U nojryueHue
IOJIMIUIOUIOB. [JOCTHKEHNsI CENEKIINN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHoIOrHs Kak OTpacib HNPOU3BOACTBA. ['€HHas MHXKEHEpHs. OTallbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierounas
nHxeHepus. Kierounsle KynapTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUU.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okosnoruueckue U dtudyeckue  npoodimempl. MO —  reHetmuecku
MO (PULIIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabmumbr u cxembl: Kapta «lIeHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopojbl 1OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéuHas rudpuauzanus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKTH OuoTexHonorumy, «Kierounsie KyabTypel U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue u NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJBTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IUCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIMU PACTEHUU H
JKUBOTHBIX (Ha CEJIEKIUOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AMCTBO, J1aOOpPATOPHIO
arpOyHUBEPCHUTETA WIM HAYYHOTO IICHTPA)».

11 KJIACC
Tema 1. DBoTIOLIMOHHAA OHOJIOTHS.



[IpeanocbuUIkKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUHU. OBOJIOLUOHHASA
Teopusi U €€ MecTo B OMONOruM. BiusHuEe 3BOJIIOLMOHHON TEOPUM HA pPa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTONOrMYECKHE: IOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrMYecKHe: CXOACTBA M pa3iauuus 3MOPHUOHOB pa3HBIX BUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTWYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y Bcex
OpPraHU3MOB.

OpomonyonHas Tteopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBUHM3MA. J[BIDKyIIME CHUIIBI 3BOJIONMU BHUAOB 1O JlapBuHy (M30BITOUHOE
pPa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYMBOCTb,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus Bosonnu (CTI) 1 €€ OCHOBHBIE MOJIOKEHMUS.

Muxkpossomronus. [Tonmynsauusa kak equHULA BUA U DBOJIIOLIMH.

JBuxymiue cuibl ((hakTopbl) SBONIONUHM BHIOB B MpuUpoje. MyTallMOHHBIHI
IpoLEecC W KOMOWHATHBHAs WM3MEHUYMBOCTH. llOmMynsnnoHHBIE BOJHBI U Apeid
re”oB. M3oisanus u Murpanus.

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTaT 3Bodonuu. [Ipumepsr
PUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANO0-aAaNTALKH.

Bun wu BupooOpasoBanume. Kpurepunm Buga. OcHOBHbIE  (OPMBI
BUJI000pa30BaHus: reorpauyeckoe, IKOJIOrHUECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeCNeNMAIN3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienuanu3anys. AanTuBHAs paauaLus.

JdemoHncTpanum:

[Toptpetsr: K. JInnnei, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M.
Bap, 3. I'ekkenb, . Mromep, A. H. CeBepuios.

Tabnuups! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey», «3apoablIIn
NO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «Popmbl  O0pbObI 32
cyliecTBoBaHue», «EcTtecTBeHHBIM 0TOOpY», «MHOrooOpasmue COpTOB PAaCTEHUII»,
«MHorooOpasue  mopon  KuBOTHBIX»,  «[lomymsumum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sny, «Mnumoananramumy, «OOmas nereHepaus»,
«/IBmwxymme cwibl 3Boonun», «Kapra-cxema Mapmpyra nyremectsus Y.



Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOIOTHUECKOE BUIO0OPAZOBAHUEY.

O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alMTHBIX MPHUCIIOCOOJICHHUMN Y
AKHUBOTHBIX», MOJeNb «OCHOBHBIE HAMpaBICHHS 3BOJIOLHMN», 00bEMHAs MOJENb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHui», wojenb anmimkanus «llepekpéct
XpPOMOCOMY, BIIaXKHbI€ ITpenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISTYILIKNY,
Mukpormnpenapar «Jpozoduia» (Hopma, MyTaru (GOpMbI KPbLIBEB U OKPACKHU TENA).

JlaGopaTopHble U MpakTHYECKHe PadoOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUIOY.

JlaGopartopHas padota Ne 2. «Onucanue nprucrnoco0JIeHHOCTH OpraHu3Ma U e€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE )KU3HU HA 3emuie.

JloHay4Hble TpPEACTABICHHUS O 3apOKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHes M maHCHepMus. XHUMHUYECKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU IBOMOLNH. HauanpHbIe 3Tansbl
ouosiorndyeckor sposoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHWE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
DopMUPOBaHUE OCHOBHBIX T'PYII AKUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
npoTepo3oiickas dphl. Ilameosolickas 3pa u €€ TepuoAbl: KEeMOPHUICKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, NEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3so301icKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOU.

KaliHo3oMckas 3pa W €€ mNOepuoApl: MNaJCOTC€HOBBIA, HEOTCHOBBIM,
aAHTPOIOTEHOBBIN.

XapakTepucTrKa KJIMMaTa U TeO0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxkeHue 3BooUMH. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKJIEHUH 4YeJoBeKa. Meroasl H3ydeHHsl aHTpororenesa. CxoactBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIOBEKaA.



JIBrkymue cuibl ((pakTopsl) aHTpornoreHesa. HacneactBeHHass “3BMEHUUBOCTD
U ecTecTBeHHbIH 0TOOp. OOIIecTBeHHBIH 00pa3 >KU3HU, WU3TOTOBJICHHE OPYIUN
TPYZa, MBILIJIEHUE, PEYD.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxonmdammi, YenoBek HeaHAepTalibCKui, Yenosek
pasyMHbIii. Haxonku uCKoIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOWAHAsS
(a3maTcko-aMepukaHcKkas).  YepTel  MPUCHOCOOJEHHOCTH  IpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacuszma.

JdemoHncTpanun:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHMe CoNHEUHOM cucTeMbl», «Pa3BuTue
OpraHnydeckoro wmupa», «PacrurenbHas KieTka», «KHBOTHasg  KIETKay,
«IIpokapuoTnueckas kinetka», «COBpeMEHHass CHUCTEMa OPraHWYECKOIOo MUpPAy,
«CpaBHEHHE AaHATOMHYECKHX 4YE€pT CTPOCHUS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHbIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKHue pachly.

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAHJAEPTAJIbLIA, KPOMAaHBbOHIIA), CIICTIKU WIIU
U300pKEHHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesoBeKa (KaMHHU-YOIMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCcKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI».

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKABOTHBIX B KOJUJIEKIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAaeBEAUYECKUI My3€l).

Tema 3. Opranu3sMbl 1 OKpPYKaOLIas cpeaa.

DKOJOrus KaK HayKa. 3aja4yd U pa3Jeibl SKOJOTHH. MeToabl IKOJOTHUECKUX
UCCIIEAOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAS,
BHYTPHOPTIaHU3MEHHAS.



Oxonoruueckre (akropel. Knaccudukanus skxonoruueckux (HakTOpOB:
abnoTtnyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GaKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue paktopsl. Buapl OMOTHYECKUX B3aUMOEHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, xoomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIECOHMUYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHne OMOTHMYECKHX B3aUMOJICHCTBUI MJi1 CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisanur. (OCHOBHbIE TMOKa3aTenu
HOMYJSLUA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
Murpanus. J[mHaMuka 9uCIEHHOCTH MOIYJISIITUN U €€ PeryJsIius.

JdemoHncTpanum:

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

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuany, «Cpeasl oOUTaHUS
opranu3mMoB», «®Poronepuoansm», «llomymsmuny, «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU MONYJ s nHPy30puu-TyPenbkny, «[lumespie enm.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHUM M3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KoJIeycay.

[Tpaktruueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISLUNA pa3HbIX BUJIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
NPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momunantsel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHH 3KocucTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHbBIE
MoKa3aTelid KOCUCTEMbl: OuoMacca, MPOAYKIHUA. IKOJOTUYECKUE MUPAMUJIbIL:
OPOAYKIMH, YHUCICHHOCTH, OuomMacchl. (CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperysinus, pazsutue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMA XBOIHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.



AHTpOTIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aJbHOM BKOCHCTeMBbl. J{MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOT€HHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHM€E IPUPOIBI U UyesoBeuecTBa. CoxpaHeHnue OnopasHooOpasus
KaK OCHOBa ycToiumBocTH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIIPABICHUS
OPUPOAHBIMU PECYPCAMU U UX HUCMOJb30BaHUE. JlOCTHXKEHUS OMOJIOTUM U OXpaHa
IPUPOBI.

JdemoHncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmumpl u cxemsl: «Ilumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbsie coobmiectBay, «llenmu nuranusy, «IKoJOTHYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  jeca», «buonenos Bomoéma», «ArpouneHos», «lIpumepHsbie
AHTPOIIOTEHHBIE BO3JICUCTBUS Ha IPUPOAY», « BakHENIIINE NCTOYHHUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX Bo1», «IlouBa — BakHelIIass cocTaBistomas Ouochepo»,
«Dakropel  nmerpaganuu  mouB», «llapHukoBwIi  3pdexT»,  «DaKTOPHI
paIroaKTUBHOIO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3KkpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKINH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», FepOapuu U KOJJIEKIIMU PACTEHUHN U )KUBOTHBIX,
pUHAJJICKAIINE K PA3HBIM YKOJIOTUYECKUM TpyIIIiaM OJHOTo Buaa, KpacHas kaura
Poccuiickoit ®epepanuu, H300paKEHUS OXPAaHSIEMbIX BHJIOB pPAaCTEHUH W
KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacho ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOy4alOUMMHUCA MPOrpaMM  CpeIHEero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pPE3yIbTATOB OCBOEHHUs Mpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O00YYaroUUMUCA POCCUUCKON
IPaKIAaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENCNICHUI0, HaJu4yhe MOTHUBAlMK K OOY4YEHUIO  OHOJIOTHH,
IIEJICHATIPABIICHHOS Pa3BUTHE BHYTPEHHHX YOEKICHWU JWYHOCTH HA OCHOBE
KITFOUEBBIX IT[EHHOCTEH W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMONOTHYECKOTO  O0pa3oBaHUs, HAIMYUE HSKOJOTHMYECKOTO IPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIH U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «bHOJOrHs JOCTUTaroTCs B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, ICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMHA B OOIIECTBE MpaBUJIAaMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHs, Pa3BUTHUS BHYTPEHHEW [MO3UUMU JMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUI0 W
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00Yy4aroIIMXcsl pyKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3ali OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUINH O0YJAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PEIICHUH YYeOHBIX W T[O3HABATEIbHBIX 3aJad, BBINOJIHEHUU
OMOJIOTHUECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TIO3UIMIO [0 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOAEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3a7ady, YBaXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKIAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YBaXXEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoii, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYJBTYpy, IPOLUIOE W HACTOSAILIEE
MHOTOHAllMOHaJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHUE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuTHE OWOJOTHM, TMOHUMAaHMS 3HAUYEHUs OHOJOTMM B TIO3HAHMM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUM C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



MOHUMAaHUE YMOILIMOHATILHOTO BO3IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HbIX BHUIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKON JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JI1ATONOYYHS:

MOHUMAaHUE U pean3alus 30pOBOro 1 6e30macHoro oopasa ku3Hu (310poBOe
NUTaHue, COOI0ICHHE TUTUEHUYECKUX MPAaBUII K HOPM, cOalTaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjaspHas (Qu3uyeckass aKTUBHOCTb), OEpexKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHUSI K COOCTBEHHOMY (PU3WYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YIPOXKAIOIIUX 3/OPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTPeOICHUS
QJIKOT'0JIsl, HAPKOTUKOB, KYpEeHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTHUBHOM JESTEIbHOCTH TEXHOJOTHYECKONM M COLMATIbHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO I€SITEIBHOCTB;

MHTEpEC K pa3nuHbIM cdepam npodhecCuOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BbBIOOP Oyaymied mpodeccun U peaTu30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOT0 BOCITUTAHMSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB W OLIGHKM MX BO3MOXHBIX TOCIEACTBUN A
OKpY>Kalolllel Cpeibl;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM U MyTel ux
pELICHMS;

CIIOCOOHOCTH UCIOJIb30BATh MPUOOPETAEMbIE TP U3YUYECHUU OMOJIOTUN 3HAHUS
U yMEHUS TpU  pEHIeHuH  TOpo0sieM, CBSA3aHHBIX C  palMOHAIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZEHME TpaBUi  NOBEACHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsr);



AKTUBHOE HEMPUITUE JIEUCTBUN, IIPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE YKOJIOTHUYECKUE TOCIEICTBUSA
NpPEANPUHUMAEMBIX JEUCTBUM U MTPENOTBPAIIATh UX;

HaJIMYue PA3BUTOTO 3KOJOTMYECKOrO0 MBILIUIEHUS, IKOJIOTHUECKOU KYJIBTYpHI,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUYECKOM JIESITENBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOI'O Ha JHUAJIOTE
KyJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpLICHCTBOBAHUE SA3BIKOBOM M YHTATEIICKOM KYyJIbTYpPbl KaK CpEICTBa
B3aUMOJECUCTBUSA MEXKY JIFOJbMU U MO3HAHUS MUPA;

NOHUMaHUE CchneuupuKku OHOJOTMM KaK HayKd, OCO3HaHUS €€ poiu B
(GbOopMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIEJOCTHOTO
IpeacTaBieHus] 00 OKpYXalollleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXPAaHEHUS IIPUPOJTHOTO PABHOBECHSI;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM JJII COBPEMEHHOM LMBWIM3AIUU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHsSI MEIUIIMHBI, CO3JAHUE TEPCIEKTUBHBIX
OMOTEXHOJNOTHH, CIOCOOHBIX  peIIaThb PECypCHble  MpOOJeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHnss  mepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMUECKHX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYyHKIMOHAIBHOW I'PaMOTHOCTH OOydYaromuxcs, GopMupyemon
IpU U3y4YEeHUU OUOJIOTHH;

MNOHMMAHHUE CYHIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4daeMmble 3HAHWS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJBIO MTOTYYEHHS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEBHO HCIIONIB30BATh OMOJOTMYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTHM HAyYHOU JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06p8,30BaHI/IIO )41
caM006pa3013aH1/110, K aKTHUBHOMY IIOJIYUCHHIO HOBLIX 3HAHUH 10 OHOJIOTHH B
COOTBCTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHbIe pe3yiabTaThl OCBOCHHUSI ydeOHOro mpenmera «buomorwsy»
BKIIIOUAIOT: 3HAYUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PECHHUS OOYUYAOITUXCS
MEXIUCIUTUTHHAPHBIC (MEXIIPEAMETHbIE) 00IeHaAyYHbIe TOHSITHS, OTPAKAIOIINE
[EJOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(PUKY METOIOB TO3HAHMUSA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTeMa, HAay4YHbIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCATHHBIC
yueOHbIe JeHCTBUS (TIO3HABaTelbHbIE, KOMMYHHUKATHUBHBIC, pPETYISITHBHBIC),
obecmeunBaronyie GopMupoBanue GyHKIIMOHATHLHOW TPAMOTHOCTH U COIMAIBHON
KOMITETCHIIMM ~ OOYYaromIuXxcsi, CHOCOOHOCTh  OOYyYalomuXcsi  HCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUTUIMHAPHBIC, MEPOBO33PEHUCCKIE 3HAHNS U YHUBEPCATHHBIC
yueOHbIC ACHCTBYS B IO3HABATEILHON U COLMATILHON MIPAKTHKE.

MeTtanpenmMeTHble pe3yibTaThl OCBOSHHUS TMPOTPaAaMMBbI CPEIHEro OOIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMHU
JNEeHCTBUSAIMM:

1) 0a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOSITENILHO  (OpMYNIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOIOTHYECKUX MOHATHH (BBIIEATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTHMH TTOHITHSIMH );

OTIPENIETIATh IEJN JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JOCTHKECHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKHUE TTOHITHS IS OOBICHEHUs (DaKTOB U SIBJICHHIA
KUBOW TIPUPOJIBIL;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JCTyKTUBHBIC, II0
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PaCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOYCHUS;

MPUMEHSATHh CXEMHO-MOJICIIbHBIE CPEICTBA JUIS TIPECTABICHUS CYIIICCTBCHHBIX
CBS3€M W OTHOIIEHWH B M3y4aeMbIX OHOJOTMUECKUX OOBEKTax, a TaKKe
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
WMCTOYHHKAX;



pa3pabaTbIBaTh IUIAH PELICHHS MPOOJIEMBbI C YYETOM aHaIN3a UMEIOIINXCS
MaTepHalbHBbIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTENbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paObOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMMOIECHUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB PEIEHHS MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3iHyHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalMH, MPeoOPa30oBaHUI0 M TPUMEHEHHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPH CO3JaHUU YUEOHBIX M COLIMATIbHBIX POEKTOB;

(dbopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJAMH;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs T0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEPEeHOca CPEACTB M CIHOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHMSA B TO3HABATENBHYIO M MPAKTHUYECKYI0 00JacTu
KHU3HEIEeATEIIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEU, MpeJiaraTh OPUTHHAIbHBIE TOIXOIbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEeKCTe yueOHOTro
nocoOusi, HAy4YHO-IOMYJSAPHOM JuTeparype, OHOJOTUYECKUX CIIOBApsSIX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUIOB U (POPM IMpEICTaBICHUS, KPUTHUECKH OLIEHUBATDH
e€ J0OCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3TMYHBIE METOJbI MPU TOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIuu, HE0OOXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3a/ay;

npuoOpeTaTh OMBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  GoOpMy  MpeACcTaBICHUS
ouonoruueckoi nudopmarmu (cxeMsl, rpaduKy, TMarpaMMbl, TAOTUIIbI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMaLME: MPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIaJ€Th  HABBIKAMM  paclo3HaBaHUS M 3allUThl  WH)OpMmanuw,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgBiaieHUue YHMBeEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) oO61eHme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax >KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WU JIUCKYCCUM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBITIOJIHEHUS TpeiaraeMoun
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JMajIora Wi JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMM CHOCOOaMM OOIEHUS U B3aUMOJEWUCTBUS, MOHUMATh
HAMEPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATEJbHOCTD:

NOHMMATh U MCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOM
paboThI MPH PEIICHUU OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NPU PElIeHUH Y4eOHOMU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIUX
MHTEPECOB M BO3MOXHOCTEH KaX/I0Tr0 WieHa KOJIJICKTUBA;

OPUHUMATh L€ COBMECTHOM  JIEATENbHOCTH, OpPraHU30BBIBATH H
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,



pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJA U KaXKAOI0 YYaCTHUKA KOMAH/Ibl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHUBATh MWJAEH C TO3ULHUHM HOBH3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NMHUIIUATUBHBIM.

OsBj1afieHre YHUBEPCANbHBIMH PeryJsaTUBHBIMHU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAaHUS [UIsl BBISIBICHUA MNpoOJIEM U UX
pELICHUs B dKU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJNEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSAX M IOCTYIKAax 110 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 370POBBIO U 3J0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaATEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABIIAT IJIaH PELICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacmupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO IIMPOKOM SPYIULUU B
pa3HbBIX O0JACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JCATEIBHOCT,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3YIbTATOB H
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCU Uil OLEHKHU CHUTyalluH, BblIOOpa
BEPHOTO PEILECHUS;

YMETb OLICHMBATh PUCKH W CBOEBPEMEHHO IIPMHHUMATh PELIEHHs II0 HX
CHIKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBI JPYTMX IIPH aHajIu3€ pe3yJbTaToOB
NEATEIbHOCTH;



3) npuHATHE Ce0H U APYTrUX:

MPUHUMATh Ce0sl, TOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaliu3e pe3yJbTaToOB
NEATEIIbHOCTH,

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTo YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarbl OocBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusn
HAy4YHbI€ 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHMIO, MHTEPIPETALIMH U
npeoOpa30BaHUI0 3HAHUM, BUBI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3MYHBIX Y4E€OHBIX CHUTyallUsiX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouonorueil. B mporpamme mpenMerHbie
pe3yabTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpenmeta «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa MU HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUNUCKHUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pEUICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpX aHUE OUOJIOTMYECKUX TEPMUHOB M IMOHSATHUM:
KU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OOMEH BEILIECTB U MPEBpalleHNEe SHEPTUN ),
roMeocTta3d (caMmoOperymsiiusi), YpPOBHEBas OpraHU3alUs JKUBBIX  CHCTEM,
CaMOBOCIPOU3BeeHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, I3BMEHUYUBOCTD, POCT U
pPa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosorun), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pactenuit H. Y. BaBuiioa), onpeaenars rpaHuiibl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIAMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHNUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEACHHE
OHOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIIBUKEHNUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIWYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUM, TEOPUNA U 3aKOHOB, YMEHUE JIeNIaTh BBIBObI
HA OCHOBAHHHM TMOJYYCHHBIX PE3YJIbTATOB;



YMEHHE BBIJIEIATh CYLUIECTBEHHbIEC ITPU3HAKA BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IOJIyYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHHW B MOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY’KAIOIIMX JIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHEe 3aJaud Ha MOHO- H
JUTUOPUJIHOE CKPEIMBAHKE, CLEIJICHHOE HACJIEI0BAaHUE, COCTaBISATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIs MpeICKa3aHUsl HAcJIECJOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUUYECKHe pPadOThI, COOIIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OMOJIOTHH,
MEAMUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCBMEHHBIE U YCTHBIE COOOLIEHMUS,
0000111251 OMONOTMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHoro mpeameta «buonorus» ¢ 11
KJjlacce I0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTHH, (PYHKIIMOHATIHHOU
I'PaMOTHOCTH 4Y€JI0BEKa JUIsl pEIIEHUs dKU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOJIOTMYECKUX TEPMUHOB U IOHATUMN: BUJ,
HOMYJSALMSI, TEHO(POHM, 3BOJIOLMUSA, ABMXKYIIME CHIIBI ((PaKTOpPhI) SBOIOLHH,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,
HKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNu MUTAHUA,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;



yMEHUE Hu3aratb OWOJOTHYECKHME Teopuu (PBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HAampaBieHUH U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUN, OpraHU3alus W IpPOBEICHUE
OMOJIOTHYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX pE3yJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHUE JENaTh BHIBOJbI
HA OCHOBAHMH TMOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
OOBEKTOB: BHJOB, NOMYJALMHA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOIECHHOCTU
OpraHu3MOB, JEUCTBUSL 3KOJIOTMYECKMX (PAKTOPOB Ha OPraHU3Mbl, MEepeHoca
BEIIECTB M TIOTOKA SHEPIMM B DJKOCHCTEMAaX, AHTPOIMOTEHHBIX M3MEHEHUW B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYyroBOPOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJyUYECHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MPOLIECCOB U SIBICHUM, NIl MPUHATHS MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOU
KU3HU C IeNpl0 obecriedyeHus O€30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPYKAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPY KaroIen
OPUPOJHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAllMOHAIEHOTO TPUPOOIOIb30BaHNUS;

yYMEHUE pelaTh 3JIEMEHTapHble OMOJIOTMUECKHUE 3a/1a4d, COCTABIIATH CXEMbI
MEepPEHOCa BEIIECTB U IHEPTUU B IKOCHUCTEMAaX (LIeMH MUTaAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpaKTUYECKHE pPadOThI, COOIIOAThH
IpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJOOaldbHBIE  SKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Nen/m | HaumeHoBaHHWe pa3iesioB H TeM KoauyecTBo yacoB JIEKTPOHHBIE
MPOrpaMmabl Bcero Konrpoabnbie | IlpakTtudeckue | (uudposbie)
padoThbI padoTsI o0pa3oBaTejibHbIE
pecypchbl
1 Buonorus kak Hayka 2 0.5 bubmmoreka [IOK
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I X OpraHu3alus 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
4 KuzuenesaTenbHOCTb KIETKHU 6 Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHME M HHIMBUYAIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTE U N3MEHUYHNBOCTE 8 1.5 bu6mmoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpems 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME




11 KITACC

Ne ni/m HanmeHoBaHMe pa3ie/ioB U TeM KoauyecTBo yacoB DJIEKTPOHHbBIE
NporpamMmbIl Bcero Kontposbubie | Ilpaktuueckue | (umudposbie)
padoTsI padoThbI o0pa3oBaTte/ibHbIE
pecypchbl
1 DBOJIIOIMOHHAS ONOJIOTHS 9 1 bubmunoreka LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpy>Karolas cpena 5 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUUYECKUE CUCTEMBI 9 bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
5 PeszepBHoe Bpemst 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Ne Tema ypoka KoanuectBo yacoB Hara DJIeKTPOHHbIE
n/n Bcero Koutpoabnbie | IlpakTuyeckue | Hu3y4deHus | uudposbie
padoTbI padoTsI o0pa3oBaTe/ibHbIE
pecypcsl
1 buonorus B cucreme Hayk 1 bubmmoreka [JOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo/1bl TO3HAHUS KUBOU 1 0.5 bubmuoreka [IOK
npupossl. [Ipaktuaeckas padota https://m.edso00.ru/863e¢6122
Ne 1 «Mcnionb3oBanMe pa3iaIMuHbIX
METO/IOB IPY U3yYEHUU
OMOJOTUYECKIX 0OBEKTOBY
3 buonorunyeckue cucTemsl, 1 but6mmoreka [IOK
IIPOLECCHI U UX U3YYECHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHUH cOCTaB KJIETKU. Boma 1 bu6mmoreka [IOK
Y MAUHEPAJIbHBIE COJIH https://m.edsoo.ru/863e674¢
5 Benku. CocTaB u crpoeHne OeKoB 1 bubmmoreka [JOK
https://m.eds00.ru/863e6b72
6 DepMeHThI — OMOJIOTUYECKHE 1 0.5 bubmmoreka [JOK
karanu3aTopsl. JlabopaTopHas https://m.edsoo.ru/863e6b72
pabota Ne 1 «M3yuyenue
KATATUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTajasbl)»
7 Yrneroapl. JIunuas 1 bubnuoreka [{OK
https://m.eds00.ru/863e6870
8 HyxknennoBeie kucinotel. ATO 1 bubnuoteka [JOK
https://m.edsoo.ru/863e6d5¢
9 Uctopus u MeToabl U3ydeHUs 1 bubnuotexa [JOK

kieTku. Kierounas reopus

https://m.eds00.ru/863e6e88




10

KiteTka kak 1ie;ocTHas KuBas
cucrema

11 CtpoeHune 3ykapuoTHUECKON 0.5 bu6muotexa [JOK
knetky. JlabopatopHas padora Ne https://m.edso00.ru/863¢6£f0
2 «I/IqueHHe CTPOEHUSI KIIETOK https://m.edsoo.ru/863e716c
pacTeHui, KUBOTHBIX, TPUOOB 1
OakTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOMpEnaparax u ux
OICAHUE»
12 OOMEH BEIIECTB WK META00IN3M bu6mmoreka [IOK
https://m.eds00.ru/863e766¢
13 ®oTtocunTe3. XEMOCHHTE3 but6mmoreka [IOK
https://m.edsoo.ru/863e7c¢98
14 OHepreTuyeckuii oOMeH Bubmuotexa [JOK
https://m.edsoo.ru/863¢7aae
15 JKU3HEHHEBIN UK KIETKH. 0.5 but6mmoreka [IOK
Jenenue knerku. MuTos. https://m.edsoo.ru/863e7dc4
JlaGopaTtopHnast pabota Ne 3
«HabmoieHre MUTO3a B KJIIETKaX
KOHYHKA KOpeIIKa JTyKa Ha
TOTOBBIX MUKpOMpEnapaTax»
16 Buocuures Oenka. Peaxmus bu6mmoreka [IOK
MAaTpUYHOIO0 CUHTE3a https://m.edsoo.1u/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bu6mmoreka [IOK
https://m.edso0.ru/863e796¢
18 Hexknerounsie popmbI )KU3HU — bubnuotexa [JOK
BHUPYCHI https://m.edsoo.ru/863¢7540
19 DopmBbl pa3MHOKEHUSI OPTaHU3MOB bubmmoreka [JOK
https://m.eds00.ru/863e¢81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmuoreka [{OK
https://m.edsoo.ru/863¢7f4a
21 OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX 0.5 Bubmuotexa [JOK

KJIeTOK. OTMI0A0TBOPEHHUE.
JlaGoparopHas pabota Ne 4

https://m.eds00.ru/863¢81b6




«M3yueHune cTpoeHHus MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»

22 NunuBuyansHOE pa3BUTHE but6mmoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436

23 ['eneTrika — Hayka o bubnuoreka [JOK
HACJICICTBEHHOCTH U https://m.eds00.ru/863e86f2
W3MEHYHBOCTH

24 3aKOHOMEPHOCTH HACIEAOBaHUS bubmmoreka [JOK
npu3HaKoB. MoHOrubpuaHOE https://m.edso0.ru/863e8878
CKpEIIMBAHHE

25 JurnbpuaHoe CKpemuBaHue. but6mmoreka [IOK
3aKOH HE3aBUCHUMOTO https://m.edsoo.ru/863e89a4
HaCJIeI0BaHMS TPU3HAKOB

26 CruernyieHHOe HaclieIoBaHUE 0.5 bubmuorexa [{OK
npu3HakoB. JJabopaTtopHas paboTa https://m.edso0.ru/863e¢8c60
Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30( LI HA
TOTOBBIX MUKPOMPErapaTax

27 I'eneruka nona. Hacnenopanue bubmuoreka [{OK
TIPU3HAKOB, CIIETUIEHHBIX C IMOJIOM https://m.edsoo.ru/863e8c60

28 N3MeHUYHBOCTS. 0.5 but6mmoreka [IOK
HenacnencTteeHHas H3MEHYHBOCTbD. https://m.edsoo.ru/863e8efe
JlaGopaTtopnast pabota Ne 6.
Nzyuenne MmonnpuKamoHHOM
W3MEHYHBOCTH, IOCTPOCHUE
BapHAIIMOHHOTO Psa U
BAPUAIMOHHOW KPUBO»

29 HacnencrBeHHass ”BMEHUMBOCTb. 0.5 bubnuoreka [{OK

JlaGopaTtopnast pabota No 7.
«AHanu3 MyTanuil y 1po30¢puibt
Ha FOTOBBIX MUKPOITpEapaTax»

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




30 I'eneTrka uenoBeka 1 bubmuoreka [{OK
https://m.eds00.ru/863e¢8d78
31 PesepBHeIil ypok. O600IICHHE T10 1
teme «HacnencTBeHHOCTH U
M3MEHYHBOCTH OPraHU3MOB)
32 Cenexkuus Kak HaykKa v IPOIIECC 1 but6mmoreka [IOK
https://m.eds00.ru/863e¢9214
33 MeTo/ bl U TOCTHKEHUS CeNIEKIINU 1 bubnuoreka [{OK
pacTeHUH 1 )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak orpacib 1 bubmmoreka [JOK
MIPOU3BOJCTBA https://m.edsoo0.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

Ne Tema ypoka KosanuecTBo 4acon Hara DJIeKTPOHHbIE
n/n u3yyeHusi | HUPpoBbIe
o0pa3oBaTte/ibHbIE
pecypcebl
Bcero Konrtpoabnbie | IlpakTtuyeckue
padoThI padoTbI
1 DBOJIIOLMS U METOJIbI €€ U3YyUEeHUS 1 bubmunoreka LIOK
https://m.edsoo.ru/863ea20e
2 Ucrtopus pa3BuTHs IpeaCTaBICHUN 1 bubnuotexa [JOK
00 ABOTIONINH https://m.eds00.1ru/863e9570
3 MukposBOTIOIHS 1 bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle
4 [Tonmynsuus Kak sIeMeHTapHast 1 0.5 bubnuotexa [JOK
eJUHHUIIa BUJIa U 3BOJIIOIHH. https://m.eds00.ru/863e€99¢c6
Jlaboparopnas padota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBMOKyIIHe CUiIbl (3JIEMEHTapHBIE 1 bubmuoreka [{OK
(haKTOpHI) SBOTIOLHNH https://m.edsoo.ru/863e¢9da4
6 EcrecTBenHnblit 0TOOP U €10 hOpMBI 1 bubmuorexa [JOK
https://m.edso00.ru/863e9ed0
7 Pe3ynbTaThl 3BOMIOLMN: 1 0.5 but6mmoreka [IOK
MPUCIIOCOOJICHHOCT OPraHU3MOB U https://m.edsoo.ru/863e9fde
BH1000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa»
8 Hanpasnenust u nytu 1 bubnuotexa [JOK
MaKpO3BOJIOLIMHU https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOTIONNMH 1




10

Ucropus xu3nu Ha 3emiie u
METObI €€ N3YUECHHUS

11 ['urore3sl MpOUCXO0XKACHUS )KU3HU bubmmoreka [JOK
Ha 3eMie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie o 3pam bubmmoreka [JOK
Y TICPHOIaM https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3TaNbl YBOTIOLINHT 0.5 bubmuoreka [{OK
PACTUTENIBLHOIO U )KUBOTHOTO MUPA. https://m.edsoo.ru/863ea8bc
[TpakTuyeckas padora Ne 1
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHUN U KUBOTHBIX B
KOJUICKIIHSIX »
14 CoBpeMeHHas cuctema bubmmoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubmuorexa [{OK
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bubnuoteka [JOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTagUH 3BOJIOINHA
YyeJI0BeKa
18 UenoBeyeckue pachl U MPUPOIHBIE bubmuoteka [JOK
aJlanTaliy YeJIOBEKA https://m.edsoo.ru/863eaca2
19 PesepBubIil ypok. O6006111eHIE 1O
TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMJIe»
20 DKOoJI0rus Kak HayKa
21 Cpensl 00MTaHUS U DKOJIOTHICCKHE but6mmoreka [IOK
(bakTopsl https://m.edsoo.ru/863eafec
22 AlGuoTtnveckue HakTophI. 0.5 bubnuotexa [JOK

JlaGopatopHnas pabora Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH
pacTeHuN U3 pa3HbIX MECT
oburtanusy. JlabopatopHas pabora

https://m.edsoo.ru/863eb10e




Ne 4. «BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotuueckue GakTopsr 1 bubmmoreka [JOK
https://m.edsoo.ru/863eb348
24 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1 0.5
nonyisituu. [Ipaktuueckas pabora
No 2 «Iloacuér nmnoTHOCTH
MOMYJISILIUM pa3HbIX BUJOB
pacTeHum»
25 Coo0miecTBa OpraHu3MOB — 1 but6mmoreka [IOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 1 bubmuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OcHOBHBIE TIOKa3aTeIU 1 bubmuoreka [{OK
9KOCHUCTEMBI. DKOJIOTUYECKHE https://m.edsoo.ru/863eb5fa
nupamuibl. CBOMCTBA SKOCUCTEM.
Cykueccus
28 ITpupoaHbIE SKOCUCTEMBI 1
29 AHTPOINOT€HHbIE SKOCUCTEMBI 1
30 buocdepa — rinobanpHas 1 bubmmoreka [JOK
9KOCHCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ornochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Omochepe 3eminun 1
33 CocytiecTBoBaHUE TPUPOBI U 1 bubmmoreka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
34 PesepBHeIil ypok. O600ICHHE 1
TeMbl «C000IIIeCTBA 1
HKOJIOTHYECKHUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 2.5

[NPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA
* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox
pen. [Taceunuka B.B., Akuronepuoe obmectBo «M3narensctBo «IIpocBenenne
* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., PyOuoB A.M. u apyrue
/Tlon pen. Ilaceunnka B.B., Akinonepnoe obmectBo «M31aTenbeTBO
«IIpocsemenue»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Anacracosa JL.I1. O6mias 6uomnorus. {unaktnaeckue Mmarepuaibl. — M.:
Benrana-I'pad, 1997.

2. borganoBa T.JI., ConogoBa E.A. buosorus. CripaBOUHUK 1JIs
CTapIIECKIACCHUKOB U MOCcTymnaromux B By3bl. — M.: ACT-nipecc, 2006.

3. bosirosa U.B. COopHuk 3a1a4 1o oO1ieil OMooruy Jjisl OCTYMAIOIIUX B
BVY351. — M.: Onukc 21 Bek, 2005.

4. 3axapoB B.b., MamontoB C.I"., Conna HU. O6mas 6uonorus: Yueo. aus 10 —
11 k1. o6meoOpazoat. Yuel. 3aBenenuii - M.: JIpoda, 2005.

5. Puc 3., Crepubepr M. Ot kiieTok Kk aromaMm: MimrocTpupoBaHHOE BBEICHUE B
MOJIEKYJIsIpHYt0 Onosoruto: Ilep ¢ anrin. — M.: Mup, 1988.

6. Cyxosa T.C., Koznosa T.A., Conun H.U. O6mas ouonorus. 10 — 11 1.
Pabouas terpanp k yueOHuky / mox pea. B.b. 3axaposa. — M.: JIpoda, 2003.

7. Ypoxu obuieit 6uonoruu: [Tocobue mist yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. Mokeesa, H.M. Bep3unun. — M.: [Ipocsemienue, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Oxonorus. 10 (11) xmacc: Yue6. ps
omeoOpasoBar. yue0. 3aBefieHui. 5-¢ u3f., nopad. M.: JIpoda, 2001. — 256

9. Peiimepc H. @. Kpatkuii cioBaps OMoIorndeckux TepMUHOB: KH. i1st
yuutend. — 2-e u3g. M.: [Ipocsemenune, 1995. — 368 c.

10. Pelimepc H. ®@. Hauana skonorundyeckux 3nanuii.M.: M3garenscteo MHOIITY,
1993. - 261 c.

11. Oumuknoneaus s gerei. I'nas. Pex. B. A. Bonogun.M.: ABanra+, 2001. —
448 c.

12. Bep3unun H.M., Kopcynckas B.M. O611as MmeTouka npenojaBaHus
ouosioruu. — M.: IIpoceemienue, 1986.

13. 3axapos B.b, Mycradun A.I'. O61m1as 6MoI0rus: TECThI, BONPOCHI, 3aaHHUs.
— M.: ITpocsemienue, 2003.

14. sanosa T.B., Kanmunosa I'.C., Msrkosa A.H. Coopauk 3aganuii mo oomei



ounonoruu. — M.: [Ipocsemenue, 2002.
15. Mumuna H.B. 3aganus 71 caMOCTOATENIbHOM pabOThI IO 00IIIeH OMOJIOTHH.
11 knacc. — M.: IIpocsemenue, 1985.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

1. https://lecta.rosuchebnik.ru O6pa3oBarensHas miargopma LECTA — onnaitn
o0pa3oBaTeNbHBIHI

MIPOEKT.

2. http://fipi.ru «PenepanbHbIil MHCTUTYT NEJArOTUUYECKUX U3MEPECHUIN)

3. http://school-collection.edu.ru Enunas xomnexuus uudpoBbIx
00pa3oBaTeNIbHBIX PECYPCOB.

4. https://resh.edu.ru/ Poccuiickas snekTpoHHas IKOJIA.

5. https://ege-study.ru EI'D-Ctynus

6. https://ege.sdamgia.ru Cnam ['HA: Pemry EI'D

7. https://foxford.ru/ Onnaita-mkosa ®okchopa
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