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INOACHUTEJIBHASA 3AIIMCKA

PabGouas mnporpamMma y4yeOHOW IHUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
®denepanbHoil paboueit mporpammbl. [Ipu paspaboTke mporpamMmsbl 1Mo OHOIOTUU
TEOPETUYECKYI0 OCHOBY JUIsl OMNpeJeieHUus TMOAXO0M0B K (OpMHUpPOBAHUIO
colepkanusi ydeOHoro mnpenMera «buosnorus» CcOCTaBHIM: KOHIENTYalbHbIC
nonokeanss PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COaep KaHus,
pe3yibTaToB OOydeHHs UM TpeOOBaHMUI K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB,
MOJIOKEHHUST 00 OOIMX IENsIX M MPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMEBI cpelHero ooiero oopazopanus B Poccutickoit denepannm, a
TaK)Ke TOJOXKEHUs O crenuduke Ouosoruu, €€ 3HAYCHHH B TO3HAHUU >KUBOU
npUpoAsl U 00ECIeUeHNH CYIIECTBOBAHUS 4YeoBeYeCKOro obmiectBa. CoriiacHO
HA3BaHHBIM TIOJIO)KCHUSIM, OTPEJEICHbl OCHOBHBIE (YHKIMH TPOrpaMMbl 10
OuoJ0ruu U €€ CTpPyKTypa.

[Iporpamma no Ouonoruu Jaét MpeaCcTaBICHUE O LENsX, 00 00IIel cTpareruu
oOy4eHWsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIINUXCS CPEACTBAMHU YIEOHOTO MpeMeTa
«buonorus», onpenesnser 003aTeNbHOE MPEMETHOE COJIEPKAHNUE, €TO0 CTPYKTYDPY,
pacmpezieneHue Mo paszzieliaM U TeMaM, PEKOMEHAYEMYIO0 MOCIIeI0BAaTEIbHOCTD
M3YUYeHUs] yI4EOHOr0 MaTeprualia ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUNIPEIMETHBIX
CBS3€l, JIOTHKH O0pa30BaTEIbHOTO TPOIecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJarommxcs.

B nporpamme o 6M0I0THYU TaK)Ke YUUTHIBAIOTCA TPEOOBaHUS K IUTAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHBIM U TNPEAMETHBIM pe3ysibTaTaM oOOy4YeHHUS B
dbopMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TT03HABATEIILHOM
JeATeNIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolUXCcs 1O OCBOCHUIO COJEpKaHUS
OMOJIOTHYECKOTO 00pa30BaAHMS.

B nporpamme no 6uosnorun (10—11 kmaccel, 6a30BbIi ypOBEHB) peaIM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYeHMM OWOJOTHM, Ojarojgapss 4yeMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmupoBaHTEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHUS, MPEICTABICHUN O 3J0POBOM
oOpa3e U3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
[TosTOoMy Hapsmy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TaKKe 3HAHUU O
CTPOCHHHU KUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOrpaMme Mo OMOJIOTHUHU YJIEJICHO BHUMaHUE UCIOJIb30BAHUIO
MOJIYYECHHBIX 3HAHUM B TOBCEIHEBHOM JKU3HU JJISI PEUICHUS PUKIIAJIHBIX 3a7a4, B
TOM 4YHCJe: TPO(QUIAKTHUKYA HACIEJCTBEHHBIX 3a00JIEBAHUI 4YeENOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHU S, 000CHOBAHUS SKOJIOTHYECKH 11eJIeCO00pa3HOTO
MOBEJCHUS B OKPYXAIOUIEH NPUPOJIHON CpEeae, aHaIu3a BIHSHUS XO3SMCTBEHHOU
JEATEeNIbHOCTH YeJI0BEKAa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX KOCUCTEM.



VYcunenue BHUMaHMsS K TPUKIAJHON HANpPAaBIEHHOCTH YYEOHOro MpeaMmera
«buonorusy npoAUKTOBaHO HEOOXOJUMOCTHIO 00ECTICUECHNUS YCIOBUMN JIJIsl peILICHUS
OJTHOM M3 aKTyaJIbHbIX 33J]a4 LIKOJILHOTO OHMOJIOTMYECKOTr0 00pa3oBaHusl, KOTOpas
npennosaraer (GopMHUpOBaHHE y OOYYarOUIMXCS CIOCOOHOCTH aJlaliTUPOBATHCS K
U3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIEIOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHUS 3aHMMAET BaKHOE
Mecto. OHa oOecrieunBaer (QopMUpOBaHUE y OOyHarOUIMXCSl MPEICTABICHUN O
HAay4YHOU KapTUHE MHUpA, pacIIUpseT U 0000IIAeT 3HAHUS O KUBOW MpHUpoHE, €€
OTJIMYUTENIbHBIX IPU3HAKaX — YPOBHEBOW OPraHM3ald{d W HBOJIIOLMUHU, CO3IAET
yCIIOBUSL  JJIs: IIO3HAHMsSI  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(yHKIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe€30macHoro ooOpasa
YKU3HH, YKOJIOTMYECKOT0 MBIIUICHHSI, IEHHOCTHOIO OTHOILIECHHUS K KUBOU MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  33/Ja4  CpeaHero  odmero  oOpa3oBaHMs,  COLUANIM3ALUU
oOyuatomuxcs. M3yuenne 6umosnoruu odecrneunBaeT yciaoBHs A (GOpMHUpPOBAHUS
UHTEIUIEKTYaJbHBIX, KOMMYHUKAIIUOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KyJbTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMHU U3 APYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUU U
reorpa¢puu. Has3BaHHBIE NOJOXKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpeaMera
«buosorus» COCTaBUIM OCHOBY JMJiA ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHHUIO €ro COAEp’KaHWsA, MPEACTaBICHHOI0O B Iporpamme II0
OUOJIOTHH.

OT10op conepxanus ydyeOHOro mpeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYUIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJX0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaIOIIUeCcs] JOJKHBI OCBOUTH 3HAHHUA M yMEHHs, 3HaYUMbIE IS
¢opMupoBaHusa O0OIIEeNd KyJIbTYphl, ONPENENAIOIINE aJeKBaTHOE IIOBEIECHUE
4eJI0OBeKa B OKPY’KaloIlled MPUPOJHOM cpene, BOCTpEOOBAaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAaKTUUYECKoM aesTeabHOocTH. Oco0oe MECTO B ATON CHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepPKaHUsl, KOTOPbIE CITy>)KaT OCHOBOM 1711 POpPMUPOBAHUS
NIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHW3alWU
OMOJIOrMYecKOro 00pa30BaHUS.

CTpyKTypHpoBaHHE COAEpX aHUS Y4yeOHOro Marepuaja B IPOTrpaMMe I10
OMOJIOTUM OCYIIECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX KMBOW MPUPOBL, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICTIEHBI CIEAYIOIINE COJAEpKATENIbHbIE TUHUM: «bronorus kak Hayka. Metozabl
HAay4yHOIro Mo3HaHus», «KneTka kak Ouonoruueckas cucremay, «OpraHusMm Kak



ouosiornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHM4YeCKOro MHUPay,
«IBOJIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTH.

[lens usyuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOydYalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUU
UCIIOJIB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

HocTtmxeHue uenu uzydeHus ydeOHoro mnpenmera «buonorus» nHa 6azoBom
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINUX 3a]1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOpHsX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOU
Uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alliy, BbIAAIOIINUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHain3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UJEH M TOJIXOJOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTaHOBJICHHE Yy oOydaroummxcss oO0mel KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTHE YMEHHUU OOBSCHATH U OLICHUBATh SIBJICHUS OKPY>KAIOIIEro
MHUpa >KMBOM IPUPOJIbI HA OCHOBAHUM 3HAHUU U OIBITA, MOJYYEHHBIX ITPU U3YUEHUHU
OMOJI0THH;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOIO0 OTHOIICHHS K HEel, COOJII0IEHUS STUYECKUX
HOPM IIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OHOJIOTUYECKUX 3HAHWM ISl TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOUN KyJIbTYpHI, J1sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MpUMEHEHNE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKH TIOCJICACTBUNA CBOEH JICATEIILHOCTH M0 OTHOIICHUIO K OKPYXaIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MNPODUITAKTUKI
3a00J1eBaHMI.

B cucreme cpeanero oOmiero oOpaszoBanusi «buonorus», uzydaemass Ha
0a30BOM ypOBHE, SBISIETCS 00S3aTE€NbHBIM YUYE€OHBIM MPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBeHHO-HAYUHbIE MPEIMETHI.



st u3ydenust 6Mosioruu Ha 6a30BOM YpOBHE CPEIHETO 00IIero 00pa3zoBaHus
orBoautcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B HEenentO).



COAEPKXAHME OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, pusocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonorun B popMUpOBAHUU COBPEMEHHOW HAy4YHOM KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MepeHue, KiaccupUKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IWYHBIX METOJIOB IPHU
U3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

JKuBble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3HOoOOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKH ), OMOC(EpPHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD.

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPO3JEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
He3aMeHnMBbIE M 3aMEHMMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAs, BTOpUYHAS, TPETUYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBoilcTBa OenkoB. buonormyeckue
byHKIIMN OEIKOB.



depMeHThl — OMOJ0rnYecKue Karanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuuns
(dbepMEHTOB OT HEOPTraHUYECKUX KaTaTu3aToOPOB.

VYrieBoibl: MOHOCaXapu/bl (M1I0K03a, prud03a U Ae30Kcupru003a), Arucaxapubl
(caxapo3a, JakTo3a) U ToJHMcaxapuibl (Kpaxmaj, TJUKOTEH, LEeJUII0JI03a).
buonorunyeckue GyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobHbie  cBoicTBa. buonornmueckne @yHkumm nunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JUIHUI0B KaK UCTOUHUKOB SHEPTHUHU.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUS
uzeil 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KIETKH.

Krnerka kak uenoctHas xuBas cucrema. OOmye npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHasg MmemOpana, Monekyinsl [IHK kak renerudeckuil ammapaT, cuctema
CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHueckas U mpokapuoruueckas. OcoOeHHOCTH
CTpOEHUsI TPOKapuoTHYecKON kieTku. Knerounas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUS PACTUTEIBHOM, JKUBOTHOW U
rpUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAJIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opraouibl. OgHomeMOpannble opraHounbl kiuetku: OIIC, ammapat Tonbixw,
I30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIIACTUIBI.
[TpoucxoxkneHne MUTOXOHApPWN u TactTua. Bumel mmactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIIMU OpPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000YKa,
KAapHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lnelineH, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel: «PaciipeniesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuognyeckas TaOiaUIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIbl BO/Ib», «brocunTes 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne MoyeKyJibl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTpOEHUE KMBOTHOM KIIETKH,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», « Y TIEeBOAbD, «JIunuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HaOIIOJICHUM, HW3MEPEHHM, HSKCIIEPUMEHTOB, MUKPOIpENnapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaTIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepuil MOJi MHUKPOCKOIIOM Ha TFOTOBBIX MHKpOIpenaparax M HX
OMHUCAHUE.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B IMOHUMaHUU
MeTabou3Ma.

Tunel oOMeHa BeniecTB: aBTOTpOodHbBIN U rerepoTpodHbIil. Ponbs hepmeHToB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. IPpdekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emuie. BiausHue ycnoBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKW3HU Ha 3eMJIe.

DHepreTnuecknii oOMeH B KjeTke. PacimernieHue BemecTB, BBIJCICHHE H
aKKyMYJUPOBAaHHE SHEPTUH B KJIETKE. DTarbl JHEPreTUIECKOTro oOMeHa. [ mukomus.
bpoxenne u ero BuAbpl. KuciopogHoe OKuCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanue. DPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanust reneruueckoil uHbopMmanuu B KIeTKe. ['€HETHYECKHM KOA U €ro
cBoictBa. Tpanckpuniusa — Mmatpuunblii cuHTe3 PHK. Tpancasuus — Ouocunres
Ooenka. Ortanbl TpaHchsiuu. KomupoBanue amuHOKuciIoT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexkinerounsie popMbl xu3HU — BUpYChl. UcTtopust oTkpsiTusa Bupycos (. W.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKU3HEHHOrO IIMKJIa BHPYCOB.
bakrepuodaru. bonesHnu pacTteHuid, KUBOTHBIX U YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunmra yenopeka (BUY) — BozOyaurens CIIN/a.



OOpaTtHast ~ TpaHCKpUIIUs, peBepraza W uHTerpasza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHHUI.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnumel u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocunres», «Ctpoenue JJHK»,
«CTpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oelnkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3zHeHHbIH nukin Bupyca CIIN/]a,
oaxtepuodaray, «Pemmukarus JJTHK».

O6opynoBanue: monaenu-anminkanuun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Mofenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipoueccnl, mpotekaromue B uHTep(daze. Pemnukamuss — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnonaHeli U TalvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUIBI.
[{uTosiOrnyecKkre OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUIAYAJIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Craguu mutoza. Ilpouecchl, mpoucxonsiire Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIECTKH — aromnTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosnioe u nojioBoe. Buasl Oecrnosoro
Pa3sMHOXKEHUSA: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- WU MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBeHHOE KIOHMpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meno3za. IIpoueccsl, MpoUCXOndIlINe Ha CTagusAX Meio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMmbici U
3HAYEHUE Meno3a.

['amerorene3 — mporiecc oOpa3oBaHUsI TOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKHA M ssudHUKUA. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMaTOre€He3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SULEKIETOK M crepMaTo3ounoB. OIIog0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHOHAIBLHOE Ppa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue, racTpyJsiiusi, opraHorene3. [loctamOpuonanbHOE pazBuTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXEHUE
pacteHui», «Jlenenne kinetku Oakrepuity, «CTpOeHUE TIOJNIOBBIX KIETOK),
«Ctpoenue xpomocoMbl», «Knerounbiit mukin», «Pemnmukamus JJHK», «Mutos»,
«Meriosy, «IIpsiMmoe U HenmpsiMoe pa3BUTHE», «I'aMeToreHe3 y MICKONMUTAIOIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMato3ouibl
MJICKOMUTAIOIIETO», «ANIEKIeTKAa MIICKOMUTAIIEro», «KapuokuHes B KJETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpenaparaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsiencTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiam poccHiCKUX M 3apyOeiHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKU. METOoJbl TEHETUKH (THOPUI0JIOrMYeCKUM,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETUUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHUsA. [ eHeTu4YecKas CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuaHoe CckKpenMBaHue. 3aKOH e€IWHO00pa3us THOPUJIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMMHUPOBAHUS. 3aKOH PaCIICIUIEHUS NPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [1oHOE 1 HeMOoJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHerndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanu3upytollee ckpenpanue. Mcnoap30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
TS OTIpEIeSIeHUsI TEHOTUITa OCOOH.

Cuennennoe HacnegoBaHue npu3HakoB. Padora T. Moprana o cuemieHHoMy
HACJIEIOBAaHUIO T€HOB. HapylieHne ClerieHust TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThl.



I'enernka nosia. XpoMOCOMHOE OMNpEAeeHUuEe MoJia. AyTOCOMBI U TOJIOBBIE
XxpomMocoMbl. ['omoramernele M rereporaMeTrHsle OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psiJl U BapualluOHHASI KPUBAS.
Hopma peakumu npuszHaka. KoauyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U KX
HOpMa peaknuu. CBoMCcTBAa MOAU(DHUKAITMOHHOW H3MEHUYHUBOCTH.

HacnencrBennasi, wiM TreHOTHUIUYECKas, W3MEHUYMBOCTh. KomOWHaTHBHAs
W3MEHYUBOCTb. Melo3 W TMOJOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanuys myTanuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa 1 MpUYMHBI MyTanuid. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieACTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEeKa: reHeaJornuecKuil, OJIM3HEIIOBLIN, IIUTOTCHETHYCCKII, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS 4YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MPEepacroyiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHepaTuBHbIe MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oose3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKH B MIPEJAOTBPALICHUU U JICUEHUU TeHETHUECKUX 3a00I€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IUTOT€HETUYeCKast
OCHOBA», «3aKOH PACIIECIJIEHUS U €T0 IUTON€HETUYECKAasi OCHOBAY, «3aKOH YACTOTHI
ramer», «lurubpuanoe ckpemmBanuey, «lluTonornyeckre OCHOBBI AUTHOPUTHOTO
CKpeluBaHus», «Menosy, «B3anmoaencTere amienbHbIX TEHOBY, «I eHeTnuecKue
KapThl PACTEHUH, )KUBOTHBIX M YeloBeKa», «['eHeTnka moia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUICHHOIO C MOJIOM», «KapHOTHUIIBI 4YelloBEKa U YKUBOTHBIX,
«Buapl m3meHunBocTH», «MoaudukanmoHHas M3MEHYMBOCTHY», «HacnegoBanue
pesyc-paktopay, «['eHeTrka rpymm KpoBu», « MyTalluOHHAs U3BMEHYUBOCTH.

ObopynoBanue: Moaenu-anmuMkKanun  «MOHOTHOPUAHOE CKpEeLIMBaHUEY,
«Hemonnoe momunupoBanuey, «JurubpumHoe ckpemnuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpompemnapaT «Jpo3odunay (Hopma, MyTariuu Gopmbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I'opox moCceBHOM.



JlabGopaTopHble U NpakTH4YecKue padoThbl:

JlabopatopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pabota Ne 6. «M3yuenue MoaupuKarMOHHON U3MEHYHBOCTH,
MOCTPOEHUE BapUALIMOHHOTO PsAJIa U BAPUALMOHHOW KPUBOW».

JlabopaTtopHast pabota Ne 7. «AHanmu3 MyTanuid y Apo30(ribl Ha TOTOBBIX
MUKpoTpenaparax.

[IpakTuueckas pabora Ne 2. «CocraBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenmekuusl Kak HayKa M MPOLECC. 3apOKIAEHUE CEIIEKUMU U JOMECTHUKALUA.
VYuenue H. . BaBuiioBa o nmeHTpax mpoucXoxASHUS 1 MHOTOOOPa3us KyJIbTyPHBIX
pactenunil. LIeHTpbl NpOUCX0XKAEHUS JOMAIIHUX KUBOTHBIX. COpPT, TOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI celeKInU. MacCoBbIi U MHAUBUIYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUM M JKUBOTHBIX. OIllEHKa JKCTEpbepa. bIM3KOpOACTBEHHOE
cKkpemmBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHUE YHCTHIX JTUHUH.
['erepo3uc, wim rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWE — ayTOPHUIMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickycCcTBeHHbBIN MyTareHes U nojiy4eHue
MOJIUIUIOUIOB. JIOCTHKEHNUS CEIEKIUH PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonOrUs Kak OTpacib NPOU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTalbl
co3nanus pexkomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kiierounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUH.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

OKoyiornyeckue W dThueckue  mnpobiembl. MO  —  reHeTHuecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnupel u cxeMbl: Kapta «lleHTpbl NPOUCXOXKACHUS W MHOTrooOpasus
KYJbTYpHBIX pacTeHuit», «[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamnusy», «Padotel akagemuka M. @. MIBanoBay,
«[Tomummongus», «OO0bekThI OWoOTexHONOTHHY, «KileTouHble KyIbTYpHI |
KJIOHHpOBaHKe», «KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJOB U KOPHETIION0B TUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Okckypeust «OCHOBHBIE METOABI W JOCTUKEHHUS CEJIIEKUHWHU PACTEHUN H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIMIO, MIJIEMEHHYO bepmy,



COPTOUCHBITATEIbHBIM  YyYaCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KUIACC

Tema 1. JBoIOIMOHHAsSE OHOJIOTHS.

[Ipennoceuiku BO3HUKHOBEHUS HBOJIOLUOHHON TEOpUU. DBOJIOLHUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusHue >BOIIOIMOHHON TEOpUM HA PAa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CuzerensctBa 3BoOLUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATENBHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, TMEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA W PA3NHUUid AMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHbIE,
pyAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeHd Yy BcCexX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
JapBUHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeiIEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Botouu (CTID) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHKUIIA BUAA U SBOJTIOLUH.

JIBroxymme cuibl ((pakTopbl) PBOJIONHMKM BUAOB B Ipupojae. MyTallmoOHHBIN
mpolecc ¥ KOMOWHATUBHAs M3MEHYMBOCTH. [lomynsiMoHHBIE BOJHBI U Jpeiid
redoB. M3omsuus u Murparusi.

EctecTBeHHBII 0TOOp — HamnpaBiIAlOMMK (QakTop 3BoIOUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[IprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOJoOUMU. [Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h03bl U HAHOAATITAIIH.

Bun wu BumooGpazoBanme. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JI0rM4ecKoe.

MakposBosonsi. PopMbl  ABONIOLMU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpreHTHasl, napayenbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxIeHHEe OT HECNEeNHAIM3UPOBAaHHBIX NpelnkoB. IIporpeccupyronas
crienuanu3anus. AJanTuBHas pajauarus.

JlemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.



Tabnuup! U cxembl: «Pa3BuTHE OPraHUYECKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoprOBI  3a
cyiiectBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOro0o0pasme COpToB PACTCHUID,
«MHorooOpazue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Waumoamantauumn», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bofonun», «Kapra-cxema wapmpyra myremectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHue», «IIpucrnoco0JIeHHOCT OPraHU3MOBY,
«["eorpaduueckoe BUI000pa3zoBaHNe)», « IKOJIOTHUESCKOE BHI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HAa0Op IUIOMOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOIECHUN Y
YKUBOTHBIX», MOJieJb «OCHOBHBIE HAIIPaBJICHUS JBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadpuueckas kapra wmupa, KoJuleKuus «DPopMbl COXPaHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», Mojenp ammmkanus «llepexpéct
XpOMOCOMY, BIIAJKHBIE IIpemnapartsl «Pazputrne HacekoMoro», «PazBurtue JISTymKmy,
mMukpomnpenapar «Jpozodunay (Hopma, MyTaruu GOpMbI KPBLIBEB U OKPACKHU TENA).

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocodJIeHHOCTH Opranu3ma u eé
OTHOCHUTEIJIBHOTO XapaKTEpay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HM Ha 3em.ie.

JloHayuHbBIE TIpEICTABICHUS O 3apOKICHUM XKU3HU. HayuyHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 W mnaHcnepmus. XUMHYEcKas
HBOMIOIUS. AOHMOTEHHBIM CUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BoMoNUK. HauanbHble 3Tamnbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3SBOJIOLU.
DopMHUpPOBAHNE OCHOBHBIX TPYIII JKUBBIX OPTraHU3MOB.

Passutne xu3Hm Ha 3emuie mo spam U nepuogam. Karapxen. Apxeuckas u
nporepo3oiickas Hpbl. [laneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPZIOBUKCKHH, CUITyPUNUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3so30lickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBI, HEOICHOBBIM,
AHTPONOTE€HOBBIM.

XapakTepucTUKa KIMMaTa U IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIUU PACTUTEIIBHOTO M >KHBOTHOTO MHUpa. ApomMop]o3bl y pacTeHUH u
KUBOTHBIX. [I0siBIIEHNE, paclBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.



Cucrema OpraHMYeCcKOro Mupa Kak OTpakeHue 3BoOJOIUU. (OCHOBHbBIC
CUCTEMATHUYECKHE IPYNIbl OPraHU3MOB.

OBOJIIOIMS YETIOBEKa. AHTPOIOJIOTUA KaKk HayKa. Pa3Butue npeacTaBiIeHU o
MPOUCXOKICHUHM 4YeJoBeKa. Meroasl u3ydyeHus anTponoreHesa. CxonacTtBa u
pazinuusl 4eJI0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBuxyiue cuibl (pakTopsl) anTponorene3a. HacieacTBeHHast U3MEHYHUBOCTD
U ecTeCTBEHHbIM 0TOOp. OOLIEeCTBEHHbIH 00pa3 >KM3HU, WU3TOTOBIICHHE OPYIUN
Tpy/Aa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbid, YesnoBek npsaMoxonsmui, YenoBeKk HeaHACPTAIbCKUN, YenoBek
pasymubiii. Haxojgku HCKOMmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUA.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEeJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMs. EJIMHCTBO 4YEIOBEUYECKUX pac.
Kputuka pacuszma.

JleMoHCcTpanuu:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y.
JapBuH.

Tabmupel 1 cxembl: «BosnukHoBenne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas kietka», <OKuUBOTHas  KieTKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPTaHUYECKOrO0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YeJIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKUX  HAXOJIOK  MPEJIKOB
COBPEMEHHOI'0 4YeJNOBeKay», «lpeBHenmmue oam», «pesBaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BEYECKUE paCh».

O6opynoBanue:  mynsiku  «lIpoucxoxaeHue  denmoBeka»  (OHOCTHI
aBCTpaJoONuUTEKa, MUTEKAHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CJICNKH WU
M300paXeHUsT KaMEHHBIX OpYyAHil TEPBOOBITHOTO YeEJIOBEKa (KaMHU-YOMIIEPHI,
pyOmna, ckpebia), TEeOXpOHOJoTHuecKas Talnuina, KoUieKuus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaEMbIX OCTaTKOB PACTEHHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

OKcKypeHst «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPAaeBEIUECKUN My3€eil).

Tema 3. Opranu3Mbl 4 OKpY:KaIas cpeaa.



DKoJorus Kak Hayka. 3afadyd M pa3aesbl 3KOJOTUH. MeTObl IKOJIOTMYECKUX
UCCJIEI0BAaHUNA. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTIaHU3MEHHAI.

Okonoruyeckue (akrtopel. Krnaccudpukamuss 5KOJOTHYECKHX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTPOMOreHHbIe. JlelcTBHE HSKOIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[IpucnocoGnenust OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buotnyeckue ¢pakTopsl. Buibl OMOTHYECKHX B3aUMOAECHCTBUI: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEHUTPAIU3M.
3HadyeHre OUOTHMYECKUX B3aUMOJECUCTBUI IS CYIECTBOBAHMSI OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTHKU nomyjsiuud. OCHOBHBIE IOKA3aTENH
NOMYJISILUNA: YHMCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJnHaMuka 4ucIeHHOCTH MOIMYJISIIUU U €€ peryJsius.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «l[Ipupognbie 30HbI 3emuan», «Cpeabl 0OMTaHUS
opranu3zMoBy», «®Potonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU TOMyJIsiuU HHPY30puu-Ty Penbkny, «Ilutessie menm.

JlabGopaTopHble U NpaKTHYEeCKHE PAadOTHI:

JlaGoparopnas pabota Ne 3. «Mopdosorndeckrie 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckast pabota Ne 2. «Ilocy€T mIOTHOCTH NOMyYJSUMNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo01mecTBa ¥ IK0JI0rHYeCKHE CUCTEMBI.

CoobmiectBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHIOBAas,
MpOCTpaHCTBEHHas, Tpoduueckas (muimieBas). Bunbl-nomunantel. CBs3u B
OuolLIeHO3E.

Dkoyiorudyeckre cuctembl (dkocucTeMmbl). I[loHsiTHe 00 »dKocUCTEME U
ounoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHThl 3KOCUCTEMBI: IPOIYLICHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [Tuiesslie nienu u cetu. OCHOBHBIE
MOKAa3aTeld 3KOCHCTEMbl: OHOMacca, MPOAYKIUSA. OKOJIOTMYECKHUE MNUPAMMJIbL:



NPOAYKIMU, YHCICHHOCTH, OuomMacchl. CBONCTBA 3KOCUCTEM: YCTOMYUBOCTb,
camoperyJsinusi, pazsurue. CyKkieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe 1 X0391CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akrop ycToHuumBOCTH 3KocucTeM. CoxpaHeHHE
OMOJIOTHUYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHknuu. OcodbeHHOCTH Ouochepbl Kak
I100aIbHOM 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe€ M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThI BelIeCTB U OMOT€OXMMHYECKUE ITUKIIBI DJIEMEHTOB (yTiepo/a,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Orocdepe.
['moGanbHbBIE 3KOTOTUYECKUE TTPOOTIEMBI.

CocymiecTBoBaHMe MPUPOIBI U yenoBedecTBa. CoxpaneHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
IPUPOAHBIMHA PECYPCAMU U UX UCIOIb30BaHue. JlocTHKEeHNsT OMOJIOTUM U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «[lumessie 1enu», «buoleHO03: cOCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenu nutanusy, «IKOJOTUYECKAS] NUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buorneHo3s BomoéMa», «ArporeHo3», «lIpuMepHbie
AHTPOITOI'€HHBIC BO3JACHUCTBUS HA IPUPOAY», « BakHENIIE UCTOUYHUKHU 3arPsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMias coctaBistonas ouocheps,
«®akTtopel  gerpagauuud  nouB»,  «llapHukoBbiii  3ddexkT»,  «DakTOphI
pPaZMOAaKTUBHOTO 3arps3HeHuss Ouocdepb», «OOwmas crpykrypa Ouochepb»,
«PacnipocTpanenue >ku3Hu B Ouochepe», «O30HOBBIA »HKpaH OHochepnD,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopor azota B Ipupoae».

O6opynoBanue: Mojenb-anmiukanus «TunudaHble OMOIEHO3bI», TepOapwii
«PacturenbHbie coobiiecTBay, Kojuiekuuu «buoienos», «Bpenurenn BaxHEUIINX
CEILCKOXO3SIMCTBEHHBIX KYJIbTYP», TepOapuu U KOJUICKIIUKU PACTCHUMN U )KUBOTHBIX,
MpUHAJJICKAIIUE K Pa3HBIM SKOJIOTMUECKUM TpyIinam oJiHoro Buaa, KpacHast kaura
Poccuiickoit ®enepanmu, wu300paKeHUS OXpaHSEMbIX BHJIOB pACTEHUH U
YKUBOTHBIX.



IINTAHAPYEMBIE  PE3VJIBTATBI OCBOEHUWA I[IPOIPAMMLI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHHs OOyyalolIMMHUCSA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeameTa «bHomorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENCNICHNI0, HaJM4yhue MOTHBalMM K  OOy4YeHHio  Ouojoruw,
[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JUYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMoJOorMYecKoro o0pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€AUHCTBE YYEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIALIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MPOILIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WIMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJa U CTAPLIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaguUMsM MHOTOHAallMOHalbHOrO Hapoaa Poccuiickoii @enepanuu, NpUpoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE peE3yJbTaThl OCBOCHUsSI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO O0O0IeCTBa, pacIIMpPEeHUE KU3HEHHOTO
ONbITAa U OMbITA JIECITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAaIlpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUMCKOT0O OOIIECTRA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaXKEHUE 3aKOHA
Y MIPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATCIIbHOCTH IIPH CO3AaHUN YUEOHBIX
MPOCKTOB, PEIICHUHW YyYeOHBIX M TO3HABATEJIBHBIX 3a/iad, BBITIOJIHEHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSAMHU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4, YBAXKUTEIHHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKON NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHUCKOM IpakIaHCKOW UJSHTUYHOCTH, TATPUOTU3MA,
YBa)XEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoanHoi, ropioctu
3a CBOM Kpau, CBOIWO PolMHYy, CBOM S3bIK M KYJbTYPYy, IMPOLLIOEC W HACTOSIIECE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWMOJOTHHM, TOHUMAHHMS 3HAYCHUS OWOJIOTUM B TIO3HAHWU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTBA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTONYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POAMUTENSAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE IMOIMOHATBLHOTO BO3/ICHCTBUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBLHOTO 0JIaronoJIyYns:

MOHMMAaHUE U peanu3alus 3J0pOBOTO 1 6€30macHOro oOpa3a JKU3HH (310pOBOE
MUTaHKUEe, COOJIIOCHNE TUTUEHUYECKUX MPABUI U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHSATHA W OTHABIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCTEACTBUN M HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0 M CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K IPUPOC KaK HCTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTHYECKOM KYyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OILEHKM WX BO3MOXHBIX TMOCIEACTBUM IS
OKPYXarUIEN CPEIbL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOpPETAEMBbIEC TPHU U3YUECHUU OMOJIOTHH 3HAHUS
M yMEHUS TpU  pEHIeHUH TpoOsieM, CBSA3aHHBIX €  palMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE HEMPUATUE AEHUCTBHM, IPUHOCAILNX BPE OKPYKAIOIIEH PUPOTHOM
cpene, yMeHHe MPOrHO3UPOBAaTh HEOJIAroNpHUsITHBIE 3KOJOTUYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPALIATh UX;

HaJIMYKUE PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIBTYHI,
OTbITa NEeSATENbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEJIbHON, KOMMYHHKAaTUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

C()OPMUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKHW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTe
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aUMOJICHCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHeUu(pUKH OHOJOTMM KaK HayKd, OCO3HaHUS €€ poJid B
(GOpMHpPOBAaHWM PALMOHATBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEIIOCTHOTO
IPEJCTaBICHU 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE HPHUPOJIbI, YeJOBEKa U
o01iecTBa, B IO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH MpoOsIem
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTU OHOJIOTMM JJIsi COBPEMEHHOM LMBWIN3ALNU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHA MEAMIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBI  Pa3BUTHS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
obecrieueHus1  INepexoja K  YCTOMUMBOMY — pa3BUTHIO,  palMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
NOBBIIIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU oOydarommuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh MOJydYaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUSI SIBJICHUM OKpPYXKAlOIIEro MUpa U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB H
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIy4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
pelieHus mpodyieM B PeaibHBIX )KU3HEHHBIX CUTYalIHsX;

OCO3HAHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBIISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh NHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHHM 1O OHUONOTHH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0YyYaIOIIUXCSA
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHaYyYHbIE TOHATHS, OTpa)KaroIiue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTEMa, Hay4YHbIM (akT, NPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNe, HAO0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX), yHUBEPCAIbHbIE
ydyeOHble JeiCTBUS (TMO3HABAaTEIbHbIE, KOMMYHHKATHBHBIC, PETYJIATHUBHEIC),
oOecrneunBaromue GpopmupoBaHue GyHKIIMOHATHHOW IPAMOTHOCTH M COLIMATILHOMN
KOMIIETEHIIUH  OOYYaroMIMXCs, CHOCOOHOCTh OOyYarouuxcsi HMCIOJIb30BaTh
OCBOEHHbIE MEKIUCIUIUITMHAPHbIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIE
yueOHbIE IMCTBUS B TO3HABATEILHON U COLIMAIBHOM IIPAKTHUKE.

MetanpeaMeTHble pe3yibTaThl OCBOCHHSI TMPOTPaMMbl CPETHETO OOIIEro
o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbLHBIMU
NeCTBUSIMM:

1) 6a30Bble JJOrHYECKHE TeiCTBHS:

CaMOCTOATENBbHO  (OPMYJIHMpPOBAaTH W aKTyaJlM3upoBaTh  IMpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3za, cuHTE3a, CPaBHEHMU S, KiIacCUpUKaAIIUU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3U C JPYTUMH MOHSTHUSIMH);

ONpENEeNATh LEeNU ACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTMYECKHUE MOHATUA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOM MTPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYKIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
AHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM M IPOTUBOPEYHS. B PacCMATPUBAEMBIX
SBJICHUSX, (POPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIsI TPEACTABICHUS CYIIECTBEHHBIX
CBSI3¢ M OTHOIICHMHA B M3Yy4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJa, BBIABICHHBIX B PAa3IMYHBIX HH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaTbiBaTh IUIAH PELICHHUs] MPOOJEMbl C y4ETOM aHAIM3a UMEIOIIHUXCS
MaTepHaAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBUAX PEaJIbHOT0, BAPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH >KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEIOBATEIbCKHUE NeiiCTBHUS:

BJIa/IETh HaBbIKaMU y4eOHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JESTENbHOCTH,
HaBbIKaMHU  pa3pelieHusi MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOOB PELIEHUs MPAKTUYECKUX 3a]1ay, MPUMEHEHHIO
pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BUJbl JIEITEIBHOCTU II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluM, MPeoOpPa3OBAHUIO M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMHpOBaTh HAyYHBI TUI MBIIUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMU;

CTaBUTb M (OPMYJIHPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYALIHSIX;

BBISBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PEeIIeHUs], HAXOAUTh apTyYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh ApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh LEJICHAIIPABICHHbII TOUCK MEpeHoca CPEeACTB M CIOcOo00B
JeHCTBUS B TPOPECCUOHANBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIbHBIE MOIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOITYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMaANuu (TEKCTe y4eOHOro
nocoOus, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MH(GOPMALIMIO Pa3INYHbIX BUJOB U (POPM IMpENCTaBICHUS], KpUTUUECKH OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



GbOopMyITUPOBATh 3aMPOCHl U MPUMEHSATh PA3JTMYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOU ISl BBHITOTHEHUS YUCOHBIX
3a/ay;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMANBHYIO  (GOpMYy  TPEACTABICHHUS
ononornyeckoi nHpopmManmu (CXembl, rpaduKu, TUATPAMMBI, TAOTHIIBI, PUCYHKH 1
Apyroe);

UCIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMoJornyeckod HHQPOpMaLME: MPUMEHATh XHUMHYECKHe, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (OPMYJIbI, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJIATHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWA W 3allUTHl  WHOOpMAaIuH,
nH(GOPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OgyaseHue yHMBepCaJIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUAMM:

1) obmmeHue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WM JIMCKYCCHM MO CYIIECTBY OOCyXaaeMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHTEIHLHO BBITIOJIHCHHS TIpejiaraeMon
3a/lau, YIYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3HIINHN JIPYTUX YYACTHUKOB
JIAaJiora Uin JUCKYCCHUH);

pacno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIEHMs, TOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, IMPEINOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHTYaIlUH,
YMETh CMATYATHh KOH(JIMKTHI H BECTH IIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, TOHUMATh
HaMEPEHUs IPYTUX JIIOJIeH, MPOSIBISATh YBAXKUTEIbHOE OTHOIICHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MPU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUH YIeOHOH 3a1aum;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHH C ydéTOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJOTO WieHa KOJIEKTUBA;

OpPUHUMATh 1IeJIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTABIISITH IUIAH JCUCTBUM,



pacnpenensTh poinM ¢ YY4E€TOM MHEHHHA YYaCTHHUKOB, OOCYXHaTh pPE3yiIbTaThl
COBMECTHOU pabOThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXK/IOTO yUYaCTHUKA KOMAH bl B OOIIHIA
pe3yiabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIC TPOCKTHI, OIICHWBATh WJACH C TIO3HMIIMH HOBHU3HBI,
OpPUTHUHAIBHOCTH, TPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PA3TUIHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO W BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

1) camoopranu3zanmsi:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHS TPOOIEM W HX
pEIICHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHWUW II€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYINKAaX MO OTHOUIEHHUIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPY KAIOIIINX;

CaMOCTOSATEITLHO OCYIIECTBIIATH MO3HABATEILHYIO JESTEIBHOCTh, BBISBIISITH
po0IeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIIbHON
NESATEIHHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOATEIFHO COCTABJIATH IIJIaH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHTYaIIHSIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTESHUN;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelieHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IOCTOSIHHO TOBBIINIATH CBOW 00pa30BATENbHBIN H
KYJIbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NEATECIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BIAJCTh HABBIKAMH  TO3HABATEILHON  pedJeKkcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOIECCOB, WX pE3YyJIbTAaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PEQIICKCUU IS OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS TO WX
CHI)KCHHUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHalu3e pe3ysbTaToB
NEeSATENHHOCTH;



3) npuHsATHE ceds U APYTUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IIpM AaHAJINU3E pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeI0oBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeametHblie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETALIUU U
npeoOpa3oBaHUIO 3HAHWM, BUABI IE€ATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUHM B Pa3iMYHBIX Y4EOHBIX CHUTYallUAX, a TaKXKe B PealIbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
pe3yJbTaThl MPEACTABICHBI IO TOAaM 00yYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yyeOHOro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE U POJM OMOJIOTUU B CHUCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa MU HAyYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIHUOHAIHHON
I'PAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEpPKaHUE OUOJIOrMYECKUX TEPMUHOB M MOHSITHI:
KHU3Hb, KJIIETKA, OPraHu3M, MeTab0JIu3M (0OMEH BELIECTB U NPEBPALLEHUE SHEPTUH),
roMeoctas (caMoOperyJysiusi), YpOBHEBas OpraHu3alus J>KUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3/araTb OWOJIOTUYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTaIlMOHHAs, IEHTpaJibHasg JOrMa MOJEKYJsipHON Ouosorun), 3akoHbl (I
Mengens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 LEeHTpax MHOTO0OOpasusi u
MPOUCXOXK/IECHUSI KyJIbTYpHBIX pactenuit H. . BaBuiioBa), onpeaesisiTh rpaHULibl KX
IIPUMEHMMOCTH K KUBBIM CUCTEMAM,;

YMEHHUE BJIAJIETh METOJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE XUBBIX CUCTEM, IIPOLICCCOB U SIBJICHMM, OPraHU3alMs M IPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUXKEHUE THUIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX pPe3yJIbTaTOB,
VCIIOJIb30BaHHBIX HAYYHBIX MOHSITHUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJCISITh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHA BEIECTB U TMPEBpAICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHUS, PA3MHOKCHHUS, WHIWBHUIYAIBHOTO PpAa3BUTHS OpTraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMCHSATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUU, JJIsI NMPUHATUS NPAKTUYECKUX PELUICHUHA B MOBCEIHEBHOU
KU3HM C IIeNIblI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOILIUX JIOJEH, COOI0IEHUS HOPM IPaMOTHOT'O TIOBEICHUSI B OKpYKarolen
MPUPOIHON cpese, MOHUMaHWe HEOOXOMMMOCTH WCIOJIB30BAHUS JIOCTKEHUN
COBpEMEHHOW  Owonoruu W OHMOTEXHOJOTWA Ui PalMOHAIBHOTO
MPUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh JJIEMEHTApHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUEe, CICTUICHHOS HACJIeIOBaHWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIECIOBAHUS TMPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpAaTOpHBIE M MpakTU4YecKue paboThl, COOI0ATh
npaBuiia mpu padboTe ¢ yueOHbIM U TaO0PATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUWBAThb U HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTHYECKOTO COJEP)KAaHMs, BKIIOYAMONIYIO TICEBOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYTHO-TIOMYJIIPHBIC
MaTepHalibl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIEAOBAHHI B OHOJOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCBMEHHBIC M YCTHBIE COOOIICHUS,
0000mmas 6uosoTHUecKyr0 HHGOPMAIMIO U3 HECKOIHKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh TOHATHITHBIN armapaT OHMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
KJlacce TOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECTE W POJU OMOJOTHU B CHCTEME HAYYHOTO
3HaHMS €CTECTBCHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHICKUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

yMEHHUE PACKPBIBATH COACPIKAHNE OMOJIOTUYECKUX TEPMUHOB M MMOHSATHIN: BH/I,
MOMYJISANNS, TEeHOMOHA, DSBOJIONMS, ABWXKYIIWE CHIBI ((aKTOPhI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (AKTOPHI,
HDKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBHI, pEAYyLEHTbl, LEeNu MUTaHus,
AKOJIOTUYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;



yMEHUE Hu3JIaraTb OWOJIOTMYECKHME TeopuHu (IBOJIIOLMOHHAS Teopus Y.
JlapBUHa, CHHTETHYECKass TEOPHUsSl HBOJIOLMH), 3aKOHbI MU 3aKOHOMEPHOCTH
(3apogasimieBoro cxonactBa K. M. bapa, uepenoBanus riaBHBIX HaIpaBiICHUH H
nyted sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
OMPENENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTHU: HAOMIOICHNE U
OMHMCAHME YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U MPOBEACHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTHU
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHWE IOJYYEHHBIX PE3yJIbTaToB,
WCIIOJIb30BaHHbBIX HAYYHBIX MOHATUH, TEOPUM U 3aKOHOB, YMEHHE JIE€JIaTh BHIBOJbI
Ha OCHOBAHMM MOJYYEHHBIX PE3yJIbTaTOB;

yMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJAIHA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO OTOOpa, BHUJI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpPTaHM3MOB, JIEHCTBUSI SKOJIOTHYECKHX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTMYECKHUX
IIPOLIECCOB M SIBJICHUM, IUJI NPUHATHS NMPAKTUYECKUX PELICHUW B MOBCEAHEBHOU
KHU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 310POBbSA
OKPY KaIOIIUX JIOJIEH, COOMI0IEHN HOPM IPaMOTHOTO TMOBEICHUS B OKpYKaroIeh
OPUPOAHON cpefe, MOHUMaHWe HEOoOXOAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO TPUPOAOIIOIb30BaHNUS;

YMEHHUE pelaTh 3JEMEHTapHble OMOJOTMYECKHE 3a/1a4d, COCTABISATh CXEMBbI
NepPeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (IIeMH MUTaHUS);

yMEHHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTU4YecKue paboThl, COOI0ATh
npaBuiia Mpu padboTte ¢ yueOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPUTHYECKH OIEHHUBAaTh M HMHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00ajdbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOUIEHUS,
0000mass 6MoIOTHYECKYI0 MH(GOPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh TOHATHITHBIN armapaT OHMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne ni/mm P Kourpoasbnsie | IlpakTuyecku (tp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbI
pecypchbl
bu6mmoreka [IOK
! bronorns Kax Hayka 2 0 0 https://m.edso0.ru/7f41¢c292
bu6mmoreka [JOK
2 XK 1
UBBIC CHCTEMBI M UX OpraHU3aIus 0 0 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
X i 1
3 UMHYECKUI COCTaB U CTPOSHHUE KIECTKH 8 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 FKHM3HEACATENBHOCTS KIICTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHMe 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 0 0 bubmuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U N3MEHYUBOCTE 8 0 15 but6mmoreka [JOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenekmust opraHu3MoB. OCHOBBI 3 0 0 bubmmnoreka LIOK
OMOTEXHOJIOTUH https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
P 1 1
8 C3EPBHOC BpeMi 0 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5



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

11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m KonTpouabHbI IIpakTH4eckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThbI padoThbI
pecypcsbl
bubmuoreka [JOK
1 DBOIIIOLIMOHHAS OUOJIOTUS 9 0 1 https://m.edsoo.ru/7f41cc7
4
Bo3HHUKHOBEHHE U pa3BUTHE KU3HU Ha bubmorexa LOK
2 P 9 0 0.5 https://m.edsoo.ru/7f41cc7
3emuie
4
bu6mmoreka [IOK
3 OpranusMsbl 1 OKpysKarolias cpeaa 5 0 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
4 Coo0111ecTBa 1 DKOJIOTHYECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7f4lcc7
4
bub6mmorexa [JOK
5 PeszepBHOE Bpemst 2 1 0 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 34 1 2.5



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




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsn4yecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrpousbnsbie | IlpakTnyeckue
n/n Bcero H3yYeHUs oOpa3oBaTejibHbIE
padoThbI padoThbI pecypebi
BBenenue.buonorus B cucteme bubnmorexa [JOK
1 ACHHE: 1 0 0 04.09.202 | hitps://m.edso0.ru/363e6122
HayK 3 https://m.eds00.ru/863e632a
MeToabI NO3HAHUSA KUBOU bubmnoreka IIOK
2 HPHPOJIBL. L 0 0 :131'09'202 https://m.edso00.ru/863e6122
3 buonorudyeckue cuctemsl, 1 0 0 18.09.202 bubmuorexa [JOK
MPOIIECCHI U MX M3YyYEHHE 3 R https://m.eds00.ru/863e6564
XuMudecKui cocTaB KieTku. Boja Bbu6mmorexa [JOK
.09.202
4 Y MUHEPAIbHBIE COJIU 1 0 0 :2%5 https://m.edso0.ru/863e674e
bub6 OK
5 Bestkit. COCTaB H CTPOEHHe GElKoB 1 0 0 0210202 | PO a2
3 . :
depMeHTHI — OHOIOTHYECKUE
Karanu3atopsl. JlabopaTopHas
pabota Ne 1 «3yuenue bubnuorexa [JOK
0.5 09.10.202
0 KATAJIMTUYECKON aKTUBHOCTH 1 0 3 https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIU KaTajasbl)»



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

bu6mmoreka [IOK

! Yraesoppl. Jlunuzet 0 ;6'10'202 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxnennossie kucnotsl. AT® 0 :233.10.202 https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeToabl U3ydeHUs 0 13.11.202 bubnuorexa LIOK
kieTku. Knerounas teopus 3 https://m.eds00.ru/863e6e88
Knertka kak 1enocTHas )xuBas
10 0 20.11.202
cucreMa
3
CrpoeHue 3yKapruOTHYECKOM
kietku. JlabopaTopnast pabora No 2
«3y4yeHne cTpoeHus KIETOK bubnnorexa [IOK
11 pacTeHui, >KUBOTHBIX, TPHOOB U 0.5 27.11.202 https://m.edso00.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha 3 https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEenapaTax u ux
OMMCAHUEN
bu6mmoreka [JOK
12 4.12.202
(JOMEH BeIeCTs Mk MCTACOHM 0 g 0 https://m.eds00.ru/863e766¢
bu6mmorexa [JOK
13 dotocuHTE3. XEeMOCUHTE3 0 ;1.12.202 httos://m.edsoo.ru/863e7¢98
14 OHepreTuyeckuii 0OMeH 0 18.12.202 Bubmmoreia LIOK

3

https://m.edsoo.ru/863e7aae



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

JKuszneHHbIl IMKI KIeTKU. [emeHue

bu6mmoreka [IOK

15 KJIeTKH. MHTO3. 0 :22)5'12'202 https://m.edsoo.ru/863e7dc4
16 buocunres Oenka. Peakums 0 15.01.202 bubmuorexa [JOK
MaTpUYHOI'O CUHTE3a 4 https://m.edso0.ru/863e796e
bubmuoreka [{OK
17 Tpancsnus — OrnocuHTe3 OeNKa 0 £212.01.202 httos://m.edsoo.ru/863e796e
18 Hexknetounsie (hopMbI )KU3HH — 0 99.01.202 bu6mmoreka [JOK
BHUPYCBI 4 https://m.eds00.ru/863e7540
Bbu6mmorexa [JOK
19 ®opMBI pa3MHOKEHUST OPTAaHN3MOB 0 05.02.202 https://m.edsoo.ru/863e81hb6
4 https://m.edso00.ru/863e831e
. bu6mmoreka [JOK
20 Meiios 0 12'02'202 https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0J0TBOpPEHHE.
21 JlaGopaTtopnas padota Ne 4 05 19.02.202 bubnuoreka [IOK
«3y4yeHne cTpoeHus MOJIOBBIX 4 https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 WNupuBuayanbHOE pa3BUTHE 0 96.02.202 bubnnorexa [IOK
OpraHu3MOB 4 https://m.eds00.ru/863e8436
23 I'eneTnika — Hayka o 0 bubmuorexa [{OK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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
https://m.edsoo.ru/863e8436

HACJICJICTBEHHOCTH U U3MCHUHUBOCTH 04.03.202 https://m.edso0.ru/863e86f2
4
3aKOHOMEPHOCTH HACJIEIOBAHUS Eub 10K
HOJIMOTEeKA
24 npu3HakoB. MoHOTHOpUAHOE 0 11.03.202 https://m.edsoo.ru/863¢8878
CKpEIUBaHNE 4
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllersaBHiﬂf\[/Ioro HainI: OBaHMs 0 18.03.202 bubmorexa [TOK
A R https://m.eds00.ru/863e89a4
MIPU3HAKOB 4
CueruieHHOe Hacae10BaHUE
npu3HakoB. JlaboparopHas pabota

26 Ne 5 «M3yuenue pe3ynbratoB 05 01.04.202 bubnnorexa [JOK
MOHOTUOPHUIHOTO U AUTHOPUIHOTO 4 https://m.eds00.ru/863e8c60
CKpELIMBAaHUA y Jp030(HIIbl HA
TOTOBBIX MUKPOIIPEIapaTax»»

97 I'enetuka mona. HacaemoBanue 0 08.04.202 bubmuorexa [JOK
MIPU3HAKOB, CUEIUIEHHBIX C IIOJIOM 4 https://m.edso0.ru/863e8c60
W3menunBocTh. HenacnencrenHas
W3MEHYHMBOCTB. JlabopaTopHas

6ota Ne 6. 1

98 pabota 3y‘-I€HI/IC 05 15.04.202 bub6nuorexa [IOK
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH, 4 https://m.edso00.ru/863e8efe
MOCTPOCHUE BAPUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

bu6mmoreka [JOK
29 H . 0 22.04.202
ACICACTBCHHAT HIMEHIHBOCTD 4 https://m.edsoo0.ru/863e8efe
bu6mmoreka [IOK
r
30 cHeTHia feroperd 0 06.05.202 https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

31 Hrorosasi koHTpoOIbHAs paboTa 1 0 13.05.202
4
bub6mnoreka IIOK
32 CernekIus KaK HayKa ¥ TIpolece 1 0 £210.05.202 httos://m.edsoo.ru/863¢9214
33 MCTO)II)IVI/I JOCTH)KEHUS CEJIEKIINU 1 0 97 05.202 bubmnoreka IIOK
pacTeHUH U KUBOTHBIX 4 https://m.eds00.ru/863e9214
buorexHomorus kak oTpacib bubnmorexa [JOK
34 IPOU3BOICTBA L 0 ‘217'05'202 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 95

ITPOITPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrtpoabnbie | IlpakTtuyeckue | H3YyY€HH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI l
pecypcsbl
N bu6mmoreka [JOK
1 1 0 0
IBOITIOLLS M METOAB €€ H3YHICHHA https://m.edso0.ru/863ea20e
5 Uctopus pa3Butus npeacraBieHun 1 0 0 bubnunorexa [JOK
00 3BOJIOIMHU https://m.edso00.ru/863e9570
bu6mmoreka [IOK
3 M 1 0 0
HKPOSBOIIOIA https://m.edso00.ru/863e9cle
[Tomynsimust Kak JeMeHTapHast
€AMHUIIA BUAA U SBOJIOLIMH.
4 HIa[l6o I:lTo }f[aﬂ abora Jl\io 1 1 0 0.5 bubmmorexa [JOK
patopHai p B ' https://m.edso00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOTHUECKOMY KPUTEPUIOY
JIBrxKy1e cusbl (31IeMEeHTapHbIe bubmuoreka [{OK
5) 1 0 0
(baKxTOpBI) FBOIIOLUT https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i 0TO 1 0 0
CTeCTBERHbII OTOOP M ero dopme! https://m.edso0.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 0 05 bubnuorexa [JOK
pa6ora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepa»
8 Hamnpasnenus u mytu 1 0 0 bubmuorexa [JOK



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

JKM3HHU Ha 3eMie»

MaKpO3BOJIOIIUN https://m.edso0.ru/863e9cle
9 HeobOpatumocTs 3BOMIONINN 0
10 Ucropust xu3uu Ha 3emiie 1 METObI 0
€€ N3y4YeHUs
11 I'unoressl IPOUCXOKACHUS )KU3HU 0 bu6nuorexa LIOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie o 3pam u 0 bubnuoreka [IOK
epuo1am https://m.edsoo.ru/863eat6be
OcHOBHBIE ATAIIbI 3BOJIIOLUU
PACTUTENBHOTO U )KUBOTHOT'O MHUpA.
13 [Tpaktuueckas padora Ne 1 05 bubnnorexa [IOK
«M3ydyeHne NCKOIIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
pacTeHU! U )KUBOTHBIX B
KOJUIEKLIHAX
14 CoBpeMeHHas cuctema 0 bubnmnorexa [JOK
OpPraHU4YECKOT0 MHUpa https://m.edso0.ru/863ea48e
bubmuoreka [{OK
15 OBOJIOLMS Y€TI0BEKa (aHTPOIIOTEHES 0
H (anTp ) https://m.edso00.ru/863eac2c
16 JIBrxytmiue cuibl (paKkToOphI) 0 bubnunorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTaJIMH IBOJIIOLIMHI 0
YeJoBeKa
18 YenoBeueckue packl U IPUPOIHbIE 0 bubmuotexa [JOK
aJanTanyuy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHblii ypok. O600111eH1E TTO
19 TeMe « BO3HMKHOBEHUE U Pa3BUTHE 0



https://m.edsoo.ru/863e9c1e
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

20 DKOJIOTHUS KaK HayKa 0
91 Cpenbl 00uTaHUs U DKOJIOTHYECKHE 0 bub6mnoreka I1IOK
bakTopbl https://m.edsoo.ru/863eafec
AobuoTtndeckue (HaKTophl.
JlaGopaTopnast pa6ota No 3.
«Mopdonornueckne 0COOCHHOCTH
22 ACTEHUN U3 Pa3HbIX MECT 0.5 bubmmorexa [IOK
P P ' https://m.eds00.ru/863eb10e
obutanusy. JlabopaTopHas padora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
bubmuoreka [JOK
23 b 0
HOTHYCCKHE (aKTOpe! https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiuu. [TpakTudeckas padbora
24 Ne 2 «ITomcyéT ImI0THOCTH 0.5
MOMYJISIIUIA Pa3HbIX BUIOB
pacTeHUIN
o5 Coo0miecTBa OpraHM3MOB — 0 bubnuorexa LIOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTeNI IKOCHCTEMBI.
27 DKOJIOTUYECKHE MUPAMUJIBI 0 bubmmorexa [JOK
_ DaMHI/IBL. https://m.edso00.ru/863eb5fa
CsaoiicTBa ’KocucteM. Cykueccus
28 ITpuponHbIE SKOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas 0 bubnuoreka [IOK

3KOocUCcTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 0 bubnuoreka [IOK
ouochepst https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3eMian 1 0

33 CocyiecTBOBaHNE IPUPOJBI U 1 bubnmoreka [JOK
YyeJoBevecTBa https://m.edsoo.ru/863ebale
PesepBHelit ypok. O000IIIEHHE TEMBI

34 «Coo0111ecTBa 1 9KOJIOTHIECKHE 1 0
CUCTEMBbI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METO/JIUYECKOE OBECINEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

* buonorusa. O6mas ouosnorus, 10 knacc/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;

AxnnonepHoe obmectBo «M3parensctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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