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MOSACHUTEJBHASA 3AIIKNCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TonoxkeHus @IroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmrero oopazoBanus B Poccutickoit denepariim, a Takyke MOJT0KESHUS O CHIEIU(BUKE
Ovonoruu, €€ 3HAYEHWU B T[O3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEeUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Tporpamma no Ouonsoruu Ja€T NpeCTaBICHUE O LIEJAX, 00 001Iel cTpateruu
oOy4eHMsI, BOCHUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«buonorusy, onpenenser o0g3aTeNbHOE IPEAMETHOE COAECPKAHUE, €0 CTPYKTYPY,
pacmpenesieHre MO pasfeiiaM M TeMaM, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTb
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€EH, JIOTUKH 00pa30BaTeIbHOTO nporecca, BO3PAaCTHBIX
0COOEHHOCTEH 00yUarOIUXCS.

B mporpamme 1o OHONOrMM TakKe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeJIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIuXCcsi MO OCBOEHHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHUS.

B nporpamme no 6uosioruu (10—11 xmaccel, 0a30BbIi ypOBEHb) peaIn30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpUEHTALMNA JIMYHOCTH, SKOJIOTHUYECKOI0 MBILIUICHUS, IPEACTABICHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpamMMe MO OMOJIOTHH YJEJE€HO BHUMaHHE HCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHcCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JI€EBaHUN YEIOBEKa, MEIUKO-
T€HEeTHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH LIEeCO00pa3HOTO
TOBEJICHUS B OKPY’KArOIIEH MPUPOJTHON CpeAe, aHaIn3a BIMSHUSA XO3IMCTBEHHOMN
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buosorus» NpoAMKTOBaHO HEOOXOAMMOCTBIO 00€CTIeUeHHsI YCIIOBUM JIJIsl pelIeHUs
OJTHOM M3 aKTyaJbHBIX 3a]a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanosiaraer (GpopMupoBaHue y oOy4aronIuxcsl CIIOCOOHOCTU aJanTHUPOBATHCS K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero ooOiero oOpa3oBaHHs 3aHUMAET Ba)XXHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €



OTJIMYUTENbHBIX TMPU3HAKAaX — YPOBHEBOW OpraHW3aldyd W HBOJIIOLUH, CO3JAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HHU, SKOJOTMYECKOI0 MBILIUIEHHUS, LIEHHOCTHOT'O OTHOILIEHUS K KUBOH MpHUpoOIEe
U YEJIOBEKY.

Bbonbiioe 3HaueHne GMOIOTUS UMEET TAKXKE /ISl pEIIEHNs BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaromuxcs. M3yuenue 6HOI0rHM 00eCreunBaeT yCIOBUs ISl (hOPMUPOBAHHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPEICTAaBICHUSMHU U3 IPYTUX YIEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUH U
reorpaduu. Ha3BaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMmera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJEHUsT MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme IIo
OMOJIOTHH.

OTt0op conepkanus yueOHOro npeamera «buosorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbh 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dopMupoBaHus OOIIEH KyJIbTYphl, ONPEICIAIONINE aJeKBATHOE IIOBEJICHUE
4eJI0OBeKa B OKPYKaoIled MPUPOJIHOM cpene, BOCTPEOOBAaHHBIE B MOBCEAHEBHOM
KU3HU U MOpaKTUUYECKo AesiTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeME 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpykTypupOBaHUE COJAEpKaHUsS y4yeOHOro marepuaja B Iporpamme Io
OMOJIOTMM OCYLIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HaHUHA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX MKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLIUE COAEPIKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MUpay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenuss yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHH
UCIIOJIb30BaTh ATU 3HAHMS JIA TPAMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus: yueoHoro npeamMera «buonorus» Ha 0a30BoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYalOIIMMUCS CUCTEMbl 3HAHMH O OMOJOTHYECKHX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBHIIax, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOT000Opa3uu U 0COOEHHOCTSIX KUBBIX



CHUCTEM Pa3HOTO YPOBHS OPTaHM3AIMH, BBIIAOIIMXCA OTKPBHITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YaIOIIMXCA TO3HABATENbHBIX, MHTEIICKTYAIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIECCEe aHadu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOmeld KyJabTypbl, (PYHKIHOHAIBHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY>KaAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, MOTYYEHHBIX IPH U3YICHUN
OHOJIOTHH,

dbopMmupoBaHre y OOydYaOIIMXCS YMEHUH WIUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JCSITCIBHOCTH YeENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA;,

BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUSI YEJIIOBEKOM >KUBOU
MPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM IPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HaHWE IEHHOCTH OMOJIOTUYECKHX 3HAHUW ISl TOBBIIMICHUS] YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUIN U YMEHUH B MOBCETHEBHOM >KU3HU JIJIS
OLICHKH TOCJICJICTBUM CBOEH JESITEIIbHOCTH MO OTHOIIEHUIO K OKPYXKAIOIIeh cpejie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME U COONIOACHHE MEp NPO(PHIAKTUKA
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpasoBanus «buosorums», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTCIIBHBIM YYEOHBIM TMPEIMETOM, BXOMISIIMM B
COCTaB MpeaMeTHOH 00macTh « EcTecTBeHHO-HAYyYHBIE TIPEIMETHIY.

JI1st u3ydeHust OMoJ0Tuu Ha 6a30BOM YPOBHE CPEITHETO 00IIero 00pa3oBaHus
otrBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEeMIO).

OO0y4eHue OCYIIECTBISACTCS 10 YICOHUKAM:

J.K. bensea u I'M. JlpiMmmuna -buonorus: 10 kmacc: ydeOHHMK st
ydamuxcsi o0rieoOpa3oBaTenbHbIX yupexkaenuit: ba3zoseiit yposens/ Ilox pen.
npod. M.H.ITonomapeBoii. — 7-¢ u3x., mepepad. — M.: Ilpocsemnienue , 2020

HN.K. bensea u I'M. [lpimmmna -buonorus: 11 kmacc: y4eOHHMK ist
y4damuxcsi o0uieoOpa3zoBarenbHbIX yupexaenuil: ba3zoeiii yposens/ Ilox pen.
npod. U.H.ITonomapesoii. — 7-e uzn., nepepad. — M.: IIpoceemenue , 2020

COAEPKAHUE OBYUYEHUSA
10 KITACC
Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBsi3p OHMOJOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.



Posnp 6uonorun B opMupoBaHHM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

Mertoabl MO3HaHUS KUBOU IPUPO/IbI (HAOTIOIEHUE, SKCIIEPUMEHT, OTIMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

IMoptpersl: Y. Jdapsun, I'. Menaens, H. K. Konbios, JIxx. Yorcon u @. Kpuk.

Tabsauubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU PUPOIBI».

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

[Ipaktnueckass pabora Ne 1. «Mcmonp30oBaHue pPa3NUYHBIX METOAOB MpU
U3Y4YEeHUU OMOJOTHYECKHX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U MX OPTraHU3ALUs.

JXuBble cucteMbl (OMOCHCTEMBI) KaK MPEAMET U3yueHus Ononorun. Otauyue
JKUBBIX CHCTEM OT HEOPTraHUYECKOM IMPUPOJIBI.

CaoiicTBa OMoCcHCTEM U UX pa3HOOOpa3ue. Y poBHU OpraHU3aIMi OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBIA, OPraHU3MEHHBIN, MOMYJIALHUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeOIIeHOTUYECKHI ), OMoC(epHBIi.

JemoHcTpanuu:

Tabauipsl u cxembl: «OCHOBHBIE MPU3HAKHU KU3HN», «YPOBHHU OpraHU3aIUU
YKUBOU IIPUPOJBD».

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKHN COCTaB KJIETKHM. XUMHYECKHE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpaibHbIE BEIIECTBA.

@OyHKIMU BOJAbl M MHUHEpaIbHBIX BelECTB B KieTke. llogaepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTtpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEKyJdbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAsA M
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
byHKIIUN OEIKOB.

depmeHThl — OuWonoruueckue Karanmszatopel. Crtpoenume (depMeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoct. KodepmenTsl. ButamuHbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

YraeBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HeJUII0I103a). buonornyeckue GyHKIIMM yTriieBOI0B.

Jlunuasl:  Tpurnunepunbl, Gochonunuasl, crepounbl. ['wapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckne ¢yHkimu swmnuaoB. CpaBHEHUE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie xwucnorel: JHK w PHK. Hyxneotuaer — MoHOMEpPHI
HykienHOBbIX KucnoT. Ctpoenne u Gynkunu JHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIHN.



[ntonorus — Hayka o kietke. Kierounas Teopust — npumep B3anMOICUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Krerka kak nenoctHas sxuBasi cucrema. OO1ue Npu3HaKy KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak renerudeckuil ammapaT, cucrema
CUHTE3a Oelka.

Tunel KJIeTOK: JyKapuoTHueckas W mnpokapuoruueckas. (OcoOeHHOCTU
CTpOEHHUsI MpOKapHOTUYECKON KieTku. KinerouHas crenka Oaktepuil. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBLHON, >XUBOTHOM U
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs! CTEHKA, TJIMKOKAJIMKC, X
¢bynxkun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapar [Nonbmxu,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOWILI KJIETKH: MUTOXOHAPHUM, TUIACTHUBI.
[Ipoucxoxknenue MUTOXOHApHM U Tuiactua. Bunbr mnactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTHUKA. OYHKIIMU OPTaHOMI0B KIIETKU. BKiItoueHus.

SAnpo — perynsTopHblii 1IeHTp KieTkd. CTpoeHue siapa: siaepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JdemoHcTpanuu:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. IlInelinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammel:  «PacnpeneneHne XUMHYECKHX DSJIEMEHTOB B  HEKHBOHU
npupoae», «Pacnpenenenne XuMUYECKUX SJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuiel u cxembl: «llepuoguueckas Tabauila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIEeKyJIbl BOJIbI», «brocunTe3 0enka», « CTpoeHrue MOJIEKYJbl OeIKay,
«Ctpoenue ¢epmenta», «HykmennoBsie kuciotbl. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTtpoenue siqpa KIETKN», «YTIeBOAbD, «JIunuabh».

OO0opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyAOBaHHE [JIsi MPOBEICHUS
HAOIOICHUM, W3MEPEHHM, HSKCIEPUMEHTOB, MHUKPONpENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatropnas pabGora No 1. «/3yueHue KaTaqUTUUECKON aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaboparopHass pabGota Ne 2. «M3ydeHue CTpoeHHUS KIJIETOK pPaCTEHUH,
JKUBOTHBIX W OaKTepUM MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OTHCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BetecTB, WM MeTab0Iu3M. AcCUMIIIATINS (TUTACTUYECKH OOMEH) U
JTUCCUMUJTISIIIUSA (SHEPTETUUECKNii OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEMIECTB W DHEPTrUM B TOHUMAHUU
MeTabor3ma.



Tuner oOMeHa BemiecTB: aBTOTPOQHBIN U TeTepoTpodHBIA. Porb ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBasg (a3l  (porocuHTe3za. Peakuuu
dotocunteza. dpPexkTuBHOCT PoTOoCMHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUI.

XeMocuHTe3. XeMOCUHTE3UpYIoIIe 0akTepun. 3HaUYeHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DOHepreTuueckuii oOMEeH B KJIETKe. PacliersieHue BelleCTB, BBIJICJICHUE U
AKKyMYJINPOBAHUE YHEPTUHU B KJIETKE. DTalbl YHEPTETUUECKOr0 0OMeHa. [ nukonus.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peaknuun marpuuyHoro cuHte3a. ['eHetmueckas wuHpopmamus u JIHK.
Peanuzanus reHetudeckoil uH@opManuu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuubli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHoOkuciaor. Ponb pubocom B
OouocuHTese OenKa.

Heknerounsie dhopmbl xu3Hu — BUpychl. Mctopust otkpbiTusi BupycoB (/1.
. iBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduimura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacrpoCTpaHeHUs BUPYCHBIX 3a00JI€BaHUI.

JemoHcTpanuu:

IMoptpersl: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUS,
«HepreTudyeckuii odMmen», «Ximopormiacty, «Potocuntes», «Crpoenne JIHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakreprodaray, «Pemnmukarus JTHK.

Oo6opynoBanue: Moaenu-ammukanuu «Y npoenue JJHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeNb CTpyKTypbl JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounbiii MK, WM KU3HEHHBIM UK KiIeTku. MHTepdaza u mMutos.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL.
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTosiorMyecKrue OCHOBBI PAa3sMHOKEHUS U WHIWBUIAYAJIbHOIO  pPa3BUTHUSA
OPraHu3MOB.

Henenne knetkn — muto3. Ctaauu murto3a. IIponeccel, mpoucxoasmue Ha
pPa3HBIX CTAAUAX MUTO3a. bHOIOrMYECKUN CMBICT MUTO3A.

[IporpamMmmupyemasi ruOesb KIETKH — aromnTo3.

®opmbl pa3MHOKEHHSI OPTaHU3MOB: Oecronoe U 1noioBoe. Buasl Oecronoro
PasMHOXKEHUSA: JEJICHUE HAABOE, II0YKOBAaHUE OJHO- U MHOIOKJIETOYHBIX,



CIIOpOo0Opa30BaHKE, BET€TATUBHOE pa3MHOXkeHUE. MICKyccTBEeHHOE KIOHMpPOBaHUE
OpraHW3MOB, €r0 3HAYEHHUE JIJISI CEJIECKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Craauu meriosa. IIporecchl, npoucxoasiue Ha CTagusx Meno3sa.
[loBenenne xpomocoM B Menoze. Kpoccunrosep. buonormueckuii cMmbIici U
3HaYEHUE Meno3a.

['ameTtorenes — mnporecc oOpa3oBaHUS IMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKA M AMYHUKA. OOpa3zoBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrmepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30uaoB. OmuIogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(3MOpuorenes). Jrtarbl SMOPHOHAIBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJACTBA.

Poct u pasButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INHM PA3BUTHSI.

JdemoHcTpanuu:

Tabmuubl u cxembl: «DoOpMbl pPa3MHOXKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukin», «Permmukanus JHK», «Mutos»,
«Meriosy, «IIpsMoe u HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MJIEKONMUTAOIIUX U
4eNoBeKa», «OCHOBHBIC CTaJUU OHTOTEHE3a».

ObopynoBanue: MUKPOCKON,  MHUKpompenapatel  «CrnepmMaTo30UIbl
MJICKOITATAIOLIETOY, «SHIeKIeTka MieKonuTarumero», «Kapuoknses B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuinKauus «J/lejgeHue KIeTKu», MOJIEIb
JHK, Mmonenb metadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHne MuTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopuass pabota Ne 4. «l3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOTIpEapaTaxy.

Tema 6. HacsieAcTBEHHOCTh U HK3BMEHYMBOCTH OPraHU3MOB.

[IpeameT u 3amaum reHeTuku. Mictopus pasBuTHs TeHETUKU. POk MTOIOTUN
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHUIO0IOTHYECKUH,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTn4YecKkass CHMBOJIMKA, UCMOJIb3yEMAsl B CXEMaxX CKPELIMBAHUN.

3aKOHOMEPHOCTH HaclieJ0BaHUs MPU3HAKOB, YycTaHOBIEHHbIE . Menaenem.
MoHorubpumHoe CKpelnBaHue. 3aKOH €IWHOO0Opa3us THOPUIOB TEPBOTO



nokosienus. [IpaBuiio ToMuHUpOBaHUs. 3aKOH pacllelieHns Mpu3HakoB. ['unoresa
YuCTOTHI raMeT. [IoJTHOE M HEMmoTHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeuuBaHue. 3aKOH  HE3aBUCHMOIO  HACJEIOBAHMUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyromee cKkpeuBanue. Mcnoap30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuemnienHoe  HacienoBaHue  npusHakoB. PabGora T. Moprana 1o
CLEIJICHHOMY HacJEeJOBaHUIO TeHOB. HapylieHne cuenieHus reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHAasI TEOpHUSL HACIIEICTBEHHOCTH. | €eHETHUECKHE KAPTHI.

I'enetuka nona. XpoMOCOMHOE ONpEAEICHUE 10Ja. AyTOCOMBI U TTOJOBBIE
XpOMOCOMBI. ['OMOramMeTHsle M TreTeporameTHele opraHu3Mmbl. HacnepoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHYNBOCTD. Buner U3MEHYUBOCTH: HEHACJIEACTBEHHAs 151
HacineAcTBeHHas.  Pomb  cpexnbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(DUKAITMOHHOW W3MEHYMBOCTH. BapuanuoHHbIH psiag U
BapualMoHHass KpuBasd. Hopma peaknuum npuszHaka. KonndecTBeHHblE U
KaueCTBEHHbIC TMPU3HAKM M UX HOopMma peakuuu. CBoiCcTBa MOAM(PUKAIIMOHHON
U3MEHYUBOCTH.

HacneactBenHasi, wiM reHOTHUMUYECKas, W3MEHUUBOCTb. KoMOWHaTHBHAS
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHUYUBOCTU. MyTalmoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacueACcTBEHHOM n3meHunBoctu H. . BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenmoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YyeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKUH. CoBpeMeHHOE OINPENIEIICHNE ITE€HOTHIIA!
IIOJJHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOILBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jcBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacnoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comartnueckue H TreHepaThBHble MyTauuud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a >KU3HH, TUATHOCTUKU, TPODUIAKTUKY U JICUSHUS TeHETHUYECKUX
Oosie3Hel. MeauKko-TeHeTHYeCKOe KOHCYJIbTUPOBAaHHWE. 3HAYEHUE MEIUIIMHCKON
TE€HETHKHU B MPEAOTBPALICHUY 1 JICUEHUU TeHETUUECKUX 3a001€BaHU YeI0BEKa.

JdeMoHcTpauu:

IMoptpersl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubl  w  cxeMbl:  «MOHOTMOpHUJIHOE  CKpEIIMBAHME UM €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpelIMBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKpELLHUBAHUAY, «Metio3y,
«B3auMoznencTeue ajuleNbHBIX T'€HOB», «l'€eHeTHMYecKkne KapThl pacTeHUH,
KUBOTHBIX W YeJOBEKa», «l'eHeTnka mnoja», «3aKOHOMEPHOCTH HAacleIOBaHUs,
CUCIUIEHHOTO ¢ mnoyiom», «Kapuotumel dYemoBeka HW  KUBOTHBIX», «Buasl




W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHasi U3SMEHUUBOCTH.

OO6opynoBanue: MoJenu-anuiukanuu «MOHOTHOPUIHOE CKpPEIUBaHUEY,
«Henonnoe nomuHupoBaHuey, «JuruOpuanoe ckpeumBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTtipenapat «Jpo3oduna» (Hopma, MyTaiuu GopMbl
KpBUIbEB M OKPACKU Tela), repbapuii «['opox moceBHOM».

JlabopaTopHble H NpaKTHYECKHE PA0OTHI:

JlabopaTtopHast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO H
JTUTHOPUIHOTO CKPEIIUBAHUS y TPO30( MBI HAa TOTOBBIX MUKPOIIPEIIapaTax».

Jlaboparopnas padota Ne 6. «M3yuenne MouPpuKaIIMOHHON U3MEHYMBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 MyTauui y 1po30(Quiabl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHalIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak Hayka M IIpoOLECC. 3apOKJICHUE CEJIEKIMU U JOMECTHUKALIHS.
VYyenne H. U. BaBunoBa o nieHTpax NpouCcX0XI€HNUs U MHOr000pa3us KyJIbTypPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METOIbI CeNeKIUU. MacCoBBI U UHAUBUAYATIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OLEHKa JKCTepbepa. bIuM3KOpoaCTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otpanénnas rubpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJlyueHHe
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoJIOTHsT Kak OTpacilb MPOU3BOACTBA. ['€HHAas WHXKEHepus. OTalbl
co3ganusi pexomObunantHod JIHK wu Tpancrennsix opranusmon. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

Ioptpersi: H. W. BaBunos, W. B. Muuypun, I'. JI. Kapneuenko, M.
®. NBaHOB.

Tabmuiel 1 cxembl: kapta «LIeHTpbl MPOUCXOXKICHHS W MHOT00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otaanéunas rubpuauzanus», «Padoter akagemuka M. ®@. BanoBay,
«lomumnongus», «OOBEKTHI OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MYJISKH TUIOJIOB M KOPHETIIION0B TUKUX (DOPM U KYJIIBTYPHBIX
COpPTOB pacTenuii, repoapuil «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlabopaTopHble M mpaKkTHYecKHe padoThbI:

Oxckypeust «OCHOBHbIE METOJIbI U JIOCTHKEHMSI CENIEKI[MU PACTeHH u
JKHUBOTHBIX (Ha CEIIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,




COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[Ipennocbuikn BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIOIUOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTMYECKHE: TOCIEA0BATENbHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpadguyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHUE: CXOACTBA W pa3IHuusg SMOPHOHOB pPa3HbIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. Jlapuna. Ilpeamnoceulku BO3HMKHOBEHUS
JapBUHM3MA. J[BWKylIME CHJIbI 3BOJIONUM BHUIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAasT W3MEHYMBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBomonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLIMH.

JBrkymue cuiibl ((hakTOphl) 3BOJIOLMKM BUIOB B MpHpojae. MyTallOHHBIH
npolecc ¥ KOMOWHATHBHAs W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI M Apeud
reHoB. M301us 1 MUrpanus.

EctecTBeHHbIit 0TOOp — HampaBisoOmui ¢GakTop 3BoIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocoO0aeHHOCT, OPraHu3MOB Kak pe3yibTarT 3BoJirouuu. [lpumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl U UIM0A AT TAIIH.

Bun wu BupooOpazoBanme. Kputepun Buma. OcHOBHbIE (POPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomonusi.  PopMbl  3BOIONUHU:  (PUIETUYECKasl, JWBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HecleuuaaTu3upoOBaHHbIX MpeakoB. [Iporpeccupytomas
crenuanu3anusa. AqanTuBHas paguarus.

JdeMoHcTpauu:

[Moptpersl: K. JIunuei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiuiep, A. H. CeBepiios.

Tabauis! u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cyuiectBoBanue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtaunonHas
U3MEHYUBOCTB», «Apomopdoss», «Mnumoananrtamuu», «OOmas aereHepamus,
«/IBmwxkymme cuimbl  sBomounn», «Kapra-cxema wmapuipyra  myTemiecTBUs




Y. Napsuna», «bopnbda 3a cymiectBoBanue», «I[Ipucnoco01eHHOCTh OPTraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaHHUE .

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPAaCKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIpPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoIeKIusi «DOpMbI COXPaHHOCTH
MCKONAEMbIX JKMBOTHBIX M pacTeHui», wmognenb ammmkanus «llepekpécr
XPOMOCOM», BIIaXKHBIE IIpenapathl «PazButue HacekoMoroy, «Pa3zButue asarymkm»,
mMukpornpenapar «Jpozoduna» (Hopma, MyTaui GOpMbI KPBIIIBEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYeCKUe padoThI:

Jlaboparopuas padora Ne 1. «CpaBHeHue BUIIOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

JIaGoparopHas padota Ne 2. «Onucanue nNpuUCIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JIoHay4YHbIE IIPEACTABICHHUS O 3apOKICHUM >KM3HU. HayuyHbple rMnortessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcnepMusi. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHepUMEHTAIbHOE MOATBEPKICHNE XUMHUYECKON 3BoJItolK. HavanbHble 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKU. llepBble KIETKM M HUX 3BOJIIOLHMS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxeil. Apxeinckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoabl: KEeMOPUUCKUU,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass 53pa © €€ Tmepuoabl: MaJCOreHOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepuCTUKA KJIMMaTa M T'€OJOTMYECKUX Mpo1eccOoB. OCHOBHBIE 3TaIbI
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKoro MHpa Kak OTpaxeHue 3BOJIONUU. OCHOBHbBIE
CUCTEMATUYECKUE TPYMIbl OPraHU3MOB.

DBOJIIOLMA YENOBEKA. AHTPONOJIOTUS KaK HayKa. Pa3BuTHE MpeaCTaBICHUHN O
MPOUCXOXKJIEHUH ueroBeka. Meroabsl H3yueHus aHTpornorenesa. (CxoactBa u
pasnnyus 4eloBeKa U )KMBOTHBIX. CHCTEMaTHUeCKOE MOJI0KEHNE YeJIOBEKa.

JBuwxymue  cunbl  (paktopel) — aHTpomoreHe3a.  HacnencrBenHas
W3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHBI o00pa3 JKHU3HH,
W3FOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaJIM ¥ BETBH HBOJIFOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBeK
ymeneli, Yenosek mnpsaMoxomdamni, YenoBexk Heanaepranbckui, UYenosek
pazymHblii. Haxonku ucCKOmaembIX OCTaTKOB, BpPEMS CYIIECTBOBaHHA, 00JIACThb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUAL.



YenoBeueckne pacbl. OCHOBHbIE OOJNBIIME  pachl:  €BPOIEOHIHASA
(eBpaszuiickasi),  Herpo-aBcTpajgoujiHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIWHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

IMoptperbl: ®. Peau, JI. Ilactep, A. W.Omnapun, C. Mwuiep, I'. FOpwu,
Y. JlapBuH.

Tabmuiel 1 cxeMbl: «Bo3aukHoBeHne COIHEUYHOM CHCTEMED», «Pa3Butue
opraHuueckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJETKay,
«IIpokapuotnueckast kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE aHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKa U UEIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeECTa NAJICOHTOJIOTMYECKUX  HAXOJOK IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moan», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

Oo6opynoBanue:  myisku  «lIpoucxoxknenue — venoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTalblla, KPOMAaHbOHIIA), CIIETIKA WIIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U NIpaKTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «3ydyeHne HCKOMAEMBbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusi «DBOJIOLUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

DKOJIOTHSI KaK HayKa. 3a/1a4 U pa3ielibl 3KOJOTUHA. MeTOoIbl 3KOJIOTMYECKUX
UCCJIETOBAHMN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUs OPraHW3MOB: BOJIHAs, HAa36MHO-BO3YLIHAs, OYBEHHAas,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue ¢haktopel. Kriaccudukamus 5SKOIOTHYECKUX (HAKTOPOB:
abuoTuyeckne, OHOTHYECKHE M aHTPOINOreHHble. JleHCTBHE SKOJOTHYECKHX
(hakTOpOB Ha OPraHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEPATYpa, BIAXKHOCTh. DPOTONEPHOIU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  ¢akrtopel.  Buabl = OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHIMS, XUIIHUYECTBO, CUMOMO03 U ero (opmel. Ilapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeUTpa3M. 3HaueHHWE OWOTHYECKUX B3aUMOJEHCTBUN [IJISI CYIIECTBOBAHUS
OpPraHMU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU nomyisiuud. OCHOBHBIE IOKa3aTeld
NOMYJSIMN: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuKa 4YCIEHHOCTH MOIMYJISLUA U €€ PErysiuusl.



JlemoHcTpanuu:

[optpetsi: A. 'ymb6onsar, K. ®@. Pynbe, O. 'ekkensb.

Tabauubl u cxembl: kapta «IIpupoansie 30Hb 3emin», «Cpeasl oOUTaHUA
opranusmoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTU NOMYJISUU HHDY30puU-Ty(henbkuy, «IlumieBbie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padora Ne 3. «Mopdonoruueckre 0COOEHHOCTH paCTEHUM U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BiusiHre cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padora Ne 2. «IToacuér mIoTHOCTH NOMYJISUNNA pa3HbIX BUIOB
pacTeHU».

Tema 4. CooOmiecTBa ¥ IKOJIOTH4YECKHE CHCTEMBbI.

Coo0miectBO opraHu3MoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasd,
MpPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKoJioruueckre CcucteMbl (dkocuctemsbl). [loHsiTHe 00 »KOCHUCTEME U
ouoreornieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TMPOIYIIECHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB U MOTOK HEPTUU B HKOCHUCTEME.
Tpoduueckue (muuieBbie) ypoBHH s3KocucTeMbl. [Iniessie nenu u cetu. OCHOBHbBIE
MOKa3aTeMn JKOCHCTEMBI: OMoMacca, MPOAYKIHA. DKOJIOTHMYECKHE MHUPaAMUJIbL:
MPOAYKIIUU, YHCJICHHOCTH, OuomMacchl. CBONCTBAa HSKOCUCTEM: YCTOMYUBOCTb,
camoperynsnus, pazsutue. CyKieccus.

[TpupoaHbIe KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

buopaznoobpasue kak ¢GakTop yCTOWYMBOCTH HKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
onocheprr. XKuoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00JIBHONM DKOCHCTEMBI. J[MHaMHWueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BelmecTB 1 OMOT€OXUMHUCCKHE ITUKITBI AJIEMEHTOB (yTJIepo/a,
azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B OMochepe 3emin. AHTpOIIOTeHHbIE U3MEHEHHUs B Ouocdepe.
['1o6GanbHbIE YKOJIOTUYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YEJIOBEUECTRA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA paliMOHATBLHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M WX HCIHOJb30BaHue. JlocTrkeHus
OMONOTY U OXpaHa MPUPOJIHI.

JemMoHCcTpanum:

Ioptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.



Tabauuel u cxembl: «IIumessle nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«I[Ipupoansie coobuiecTBa», «llenn nuTaHus», «IKoJOTHMYECKass NHpPaMUIay,
«buocpepa n yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOrOo seca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
aHTPOIIOT€HHBIE BO3/ICUCTBUS HAa IPUPOAY», « BaxKHENIIME NCTOUHHUKH 3arpsA3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelmas cocTaBisitomias Ouocgepsb»,
«®aktoppl  gerpagauMu  nouB»,  «llapHukoBBIE  3pdekT»,  «DaKTOpHI
paZoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas CcTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anInKaus « Tunmuunsie OUOIIEHO3bI», repOapuii
«PactutenbHble COOOIIECTBaY, KOJUIEKINH «bUOLIEHO3Y, «Bpenurenn BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIIUHA PACTEHUI U dKUBOTHBIX,
IIPUHAJIEKAIIME K pa3HBIM YKOJIOTMYECKUM TpyIIaM OJHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepanuu, H300paKEHUS OXpaHSIEMbIX BHJIOB pAcTEHUN U
YKUBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA  [TPOI'PAMMLBI 110
B1OJIOI'NN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHIA

Cormacuo ®I'OC COOQO, ycraHaBnuBaroTca TpeOOBaHUA K pe3yJbTaTaM
OCBOCHHUS OOyYaloIMMHUCA TporpaMM CpeAaHero oOmero  0o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbBTATbBI

B cTpykType JMYHOCTHBIX pE3yJbTATOB OCBOECHUs Ipeamera «bHoJIorus
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM UJAECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOINPENENICHHUI0, HaJu4yhe MOTHBaUM K OOy4YeHHI0  OHOJOTHuH,
I[eJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KITFOUEBBIX ITICHHOCTEW M MCTOPHYECKUX TPATUIUN PA3BUTHS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESITETbHOCTH I[IEHHOCTHO-CMBICJTIOBBIMM ~ YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHus, HAJIUYUE SKOJOTUYECKOrO MPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHUS MpeameTa « buoaorus» JOCTUTArOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM [EATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBUJaMU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMSI, CAMOBOCTIHTAHHS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSAKY, YEIIOBEKY TPYJa U CTApPLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHWS K KYyJbTYPHOMY HACJICIUI0 U



TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Denepanuu, npupoae u
OKpY’KaIOLIEN Cpefe.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW NO3ULIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JECITEIBHOCTH B MPOILECCE PEeaTn3alli OCHOBHBIX HAIPaBJICHUU
BOCIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOM TTO3UITUU 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W IMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSITh COOCTBEHHYIO TMO3UIMIO IO OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHUE YYUTBIBaTh B CBOMX JCUCTBUSAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMA IIEHHOCTSIMHU U
COIIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHCHHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCIEAOBATENbCKUX 3a7a4, YBaXKHUTEIHHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTH K TYMAHUTAPHOUN U BOJIOHTEPCKOM JIEATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UICHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHUSA K CBOEMY HApPOJAY, YYBCTBA OTBETCTBEHHOCTH MEPE.
PoauHou, ropoctu 3a ¢cBOM Kpau, CBOX PoJIHY, CBOM S3bIK U KYJIBTYPY, ITPOILIOE
Y HACTOsLee MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIIEHUE K IIPUPOJHOMY HACJIECIUIO U ITAMATHUKAM IIPUPOIBIL,
JIOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJIOTWH, TOHMMAaHHWS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEITOBEKA U COBPEMEHHOTO OOIIECTRA;

uneiHas yoexaEHHOCTh, TOTOBHOCTh K CIOykKeHHMIo u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:
OCO3HaHMUE TYXOBHBIX [IEHHOCTEW POCCUICKOTO Hapo/a;



c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEIISAM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LEHHOCTEM CEMEMHON JKHW3HU B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYIHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIECTBEHHBIX OTHOIIICHUH;

MMOHUMAaHHUE SYMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOM MIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAY€CTBA TBOPUYECKOU JINUYHOCTH;

5) puznyeckoro BocnUTAHUs, (OPpMHPOBaAHHS KYJIHTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ATONOy YU :

INOHMMaHUE M peaau3auus 370pOBOrO0 M 0O€30MacHOro o00pasza >KHU3HU
(310poBO€  mUTaHHWE, COOJIOJEHHME TUTHEHMYECKUX TpPaBWJI U HOPM,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUUYECKOMY 3/10POBBIO;

MOHUMAHUE LEHHOCTH TMpaBWi HWHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHMWE MOCIJIECACTBUA U HENPUSITHS BPEAHBIX MPUBbIUEK (YMOTpeOaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTb K aKTHBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM W COLMAIBHOM
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHSATH TaKYyIO JEATEIbHOCTD;

HWHTEpEC K paznudyHbiM cepam npodhecCuoHATBHOU EeATeTbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4€eCKOT0 BOCITUTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIECHHE K TMPUPOAE KaK HCTOYHHKY
KM3HHU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHHUS,

MOBBIIIIEHUE YPOBHS OKOJOTHYECKON KyJIbTYphl: HPUOOPETEHHE OIbITA
IUTAHUPOBAHMS TOCTYIIKOB M OLEHKA HX BO3MOJXKHBIX IOCICACTBUN IS
OKPYXarUIEH CPEebl;



OCO3HaHUE TJI00ATBPHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U myTed ux
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpEeTaeMble MPU HM3YyYEHUU OUOJIOTUU
3HAHMST W YMEHUS TMPU PEIICHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE  TpaBWUi  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPHUATHUE JICUCTBUM, MPUHOCSIIIMX BpPEI  OKPYKAIOIIECH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX JEMCTBUN U MPEIOTBPAILATD HX;

HaJIMYME Pa3BUTOIO SKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYJIbTYPBI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTHUYECKOMN IEATEIBHOCTH DKOJIOTMYECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSI:

c(OPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YUTATENIbCKON KYyJIbTYpbl KaK CpPEICTBA
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE CreuuPuK OHOJIOTHMM KaK HayKh, OCO3HaHUs €€ poyiu B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUHM LEJIOCTHOTO
NpeAcTaBlIeHUsT 00 OKpYyXKarolleM MHpE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTHUHU JJIi COBPEMEHHOM LMBUIN3ALUU:
oOecrieuyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieyeHrss  MepexoJa K  YCTOMUMBOMY — Pa3BUTHUIO,  PalMOHAJIbLHOMY
WCITOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTMYECKUX 3HAHMM B LENIX
NOBBIIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHON TpaMOTHOCTH OOydarommxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

NOHUMaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [UJIsi aHalu3a |
OOBSICHEHUS SIBICHUN OKPYXKAIOMIEro MUPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;



OCO3HaHUC LCHHOCTHU H&ly‘-IHOfI ACATCIIbHOCTHU, TOTOBHOCTb OCYHICCTBIIATDH
IMPOCKTHYIO U UCCICHOBATCIILCKYIO JCATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC,

T'OTOBHOCTb 141 CITOCOOHOCTh K HCIIPCPBIBHOMY 06p3.30BaHI/II-O 151
caM006pa3013aHm0, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHWH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSI YUEOHOro mpeamera «bruonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLIUe
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SABJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHKE, HAOII0ICHHE, N3MEPEHUE, IKCIIEPUMEHT U IPYTHX ), yHUBEPCATbHbIE
yuyeOHble JIeHCTBUSA (MO3HABaTEJIbHBIE, KOMMYHHKATHUBHbBIC, PETYISTUBHBIC),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYaroluXcs, CHOCOOHOCTh OOydaroluXcsl HCIOJIb30BaTh
OCBOEHHBIE MEKIUCUUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON U COLIMAIbHOM MPAKTHKE.

MeranpeaMeTHble Pe3yNbTaTbl OCBOEHHUS MPOTPaMMBbl CPEIHEro OOILIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBjajiecHHe  YHMBEPCAJBHBIMM  Y4YeOHBIMM  NO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OPMYJIHMPOBATH W aKTyaJlU3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIh30BaTh TPH OCBOEHWUW 3HAHWA TMPUEMBI JIOTUYECKOTO MBITUICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICIATh WX XapaKTEPHbIC MPU3HAKU, YCTaHABINBATH
CBSI3M C IPYTUMH TTOHSTHUSIMH );

OTpeNeNsaTh IeNU JeATEIBLHOCTH, 3a/iaBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JI30BaTh OMOJIOTMUECKUE TOHATHUS JUIsl 00bACHEHHs (DaKTOB U SIBJIICHUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE paCCyXJIeHUS (MHIYKTHBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

MPUMEHSATh  CXEMHO-MOJEJBHBIE  CpPEACTBA  JUIsl  MPEACTABJICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWH B M3y4ae€MbIX OMOJOTUYECKHX OOBEKTax, a



TaKKe MPOTUBOPEUUI PA3HOTO POJIA, BEISIBJICHHBIX B PA3TUYHBIX HHPOPMAITHOHHBIX
UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs MPOOJEMbl ¢ YYETOM aHAIN3a UMEIOLIUXCA
MaTEpUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIE€ATEIBHOCTb, OLIEHUBAaTb COOTBETCTBUE
pEe3yJbTaTOB LIEJISAM, OLICHUBATH PUCKHU ITOCIEACTBAN NEATEIBHOCTH;

KOOPAVMHHUPOBaTbH M  BBIIOJHATH paboOTy B  YCIOBUSX pEANbHOIO,
BUPTYAJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pPa3BUBATh KPEATUBHOE MBILLJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeiiCTBUS:

BJIaJI€Th HaBBIKAMU Y4€OHO-HCCIIE0BATENbCKON U IPOEKTHOM 1€ATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHMS,

UCIIOJIB30BaTh PA3JINYHbIE BHJBI JIEATEIBHOCTH II0 TIOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBATH HAYYHBIN TUIl MBILUICHHMS, BIAI€Th HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbIE 3aJa4yd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJIM3WpoOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JUIsl J0KA3aTeIbCTBAa CBOUX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOAE PEIICHHs 3aladd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OILIEHKY HOBBIM CUTYallMsIM, OLIEHUBATH IPUOOPETEHHBIH OIBIT;

OCYUIECTBJISAThH LI€JICHANPABIECHHBIN MOMCK MEPEHOca CPEICTB M CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYI0 M MPAKTUYECKYIO 001acTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WM, MpejaraTb OPUTMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ ungopmanmeii:

OPHEHTHUPOBATKLCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMAIuu (TeKCTe yaeOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NMaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WHGOPMAITHIO PA3IMIHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKH OIEHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMynHpOBaTh 3aMPOCHl U MMPUMEHSATH PA3IMYHBIC METOJIBI TIPH TIOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYI0O  (opMy  MpeacTaBiIeHUs
Ounonornyeckor nHGpopManuu (CXeMbl, rpapuKh, THArpaMMbl, TAOJIUAIIBI, PUCYHKH H
Jpyroe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEACTBa Tpu pabore cC
Ononornyecko HWHPOpMAIMEH: TPUMEHATh XHUMHYECKue, (Qusnyueckue u
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
WCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJ€Th  HABBIKAMHM  pAaclo3HaBaHUS W 3alIUTBl  UHPOpPMAIIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjajieHue YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oO1eHme:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3a/1ay, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOANbHBIE CpEICTBAa OOIIEHUS, MOHUMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3UYHBIMU CIIOCOOAMU OOIIEHHUS W B3aUMOJICUCTBHS, TOHUMATh
HaAMEPEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHUSI C HCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl JIesiTeJIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYATBLHON
paboThI MpU PEIICHUH OUOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TP PEIICHUU yUeOHOU 3a1auH;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX IEHUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

MpUHUMATh 1EJIM COBMECTHOM JIESITENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOI paboTHI;

OIIEHMBATh KA4YECTBO CBOEr0 BKJIAJIa M KaXJOTO Y4YaCTHHKAa KOMaHJIbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;



npeajiaratb HOBBIC TIIPOCKTBI, OLCHHUBATL HWACH C IIO3WMIOMWHN HOBHU3HBI,
OPUTHMHAJIbHOCTH, HpaKTI/ILKTCKOﬁ 3HAYNMOCTH,

OCYHICCTBIIATL IIO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHC B PA3JIMYHBIX
CUTyalu:Aax, IPOABJIATE TBOPUYCCTBO U B006pa)K€HI/IC, OBITH NHHUINAaTUBHBIM.

OBi1aieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:

1) caMmoopraHu3anus:

HCIIONIb30BaTh OWOJIOTMYECKUE 3HAHUS Ui BBIABICHUS MpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpATh Ha OCHOBE OWOJIOTUYECKUX 3HAHWUW IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEUIEHUs HOpoOsieMbl € y4€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUMH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pPEILCHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHUIO M MPOSBICHUIO IIUPOKON 3pyIULIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

7aBaTh OICHKY HOBBIM CHTYyallMsM, BHOCHTb KOPPEKTHUBBI B JEATECIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM;

BIaJICTh HAaBBIKAMHM  IIO3HABATEIbHOW  pe(ICKCHM KaKk  OCO3HAHHS
COBEpPIIACMbBIX JCHCTBUH M MBICIHMTEIBHBIX IPOIECCOB, HX PE3YyJIbTaTOB U
OCHOBAHHM, UCIOJIB30BaTh NPUEMBI pedIeKCHU JUIS OICHKH CHTYyallld, BbIOOpa
BEPHOTO PEILICHHUS;

yMETh OIICHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATH PEIICHHS IO HX
CHIDKCHHMIO,

IpPUHUMATh MOTHBBI M apryMEHTHl APYTHX IpH aHalUu3e pe3yJIbTaToB
TeSITETbHOCTH;

3) npuHsATHE ce0Os U APYTUX:

NPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYyIMX [PH aHaIu3€e pe3yJbTaToOB
NEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKHU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYTOro YeIOBEKa.



ITPEAMETHBIE PE3YJ/IbTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHHs nporpammel COO mo Ouonorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
Hay4YHbIC 3HAHMS, YMEHHS M CHOCOOBI JEUCTBHIl MO OCBOEHHUIO, MHTEPIPETALUU
U IpeoOpa30BaHUIO 3HAHUM, BUJIbI I€ATEILHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX c Ouosiorneil. B mporpamme mnpenMerHbie
pe3yJIbTaThl IPEACTABIEHBI IO r0JIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBaTh COAEP)KAHHE OMOJIOTMUYECKMX TEPMUHOB W TOHSITHIL:
KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BELIECTB U NMPEBPAILIEHUE SHEPTUN),
romMeoctas (CaMOperyisiusl), ypOBHEBas OpraHu3alUs >KUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JaraTb OWOJIOrMYEcKHe Teopun (KJIETOYHasl, XPOMOCOMHa,
MyTallMOHHAsl, UEHTpajbHasi JOTMa MOJEKYJISIpHOH OWOJIOrMH), 3aKOHbI
(I'. Menaens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LIEHTpax MHOI000Opa3us u
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTteHuid H. M. BaBuioBa), onpeaensiTh rpaHULIbl KX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIAJAETh METOJIAMU HAYYHOIO IMO3HAHMS B OMOJIOTUHU: HAOIIOACHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMHU, OOBSCHEHUE IMOJYYEHHBIX pPE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX MOHSATUI, TEOPUH M 3aKOHOB, YMEHHE J€]aTh BBIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KIIETOK IPOKAPHUOT H
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHs] HEPTUU B KIIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJIYYEHHbIE 3HAHUS JJI1 OOBSCHEHHS] OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUH, JUIS NMPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEIHEBHOMN
KU3HU C LEeIpl0 oOecneyeHus O€30MacHOCTH CBOErO 3JI0pOBbS U 30pPOBbS
OKPY>KaIOILUX JIOAEH, COOIIOIEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKPY’KaOLIEH



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW  OWonoruu W OHOTEXHOJOTHMH Ui PalMOHAJIBHOTO
PUPOAOIIOIB30BAHHUS;

YMEHHUE peliaTh »3JEMEHTapHble TEeHETHYeCKHWe 3aJadyd Ha MOHO- W
TUTUOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJ0BaHHE, COCTABIISATh CXEMBI
MOHOTHOPUJIHOTO CKpPEUIMBAHUS Ul IMpeICKa3aHusi HacleJ0BaHUs MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJHATH Ja0OpPAaTOPHbIE U MPAKTUYECKHE PadOThI, COOIOAATH
npaBuiIa Mpu pabore ¢ yueOHbIM U 1a00paTOPHEIM 000PYyI0BaHUEM;

YMEHHE KPUTHUYECKU OLIEHWBAaTh M HMHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEpKAHUSA, BKJIIOYAIOLIYI0 IICEBJOHAy4YHbIe 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYIHO-TIOMYIISIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCICIOBAaHUI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMOJIOTUYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapat OHMOJIOTHH.

[IpeameTHbIe pe3ybTaThl OCBOCHUS yueOHOro npenmera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHWs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Ye€JIOBEKa [Tl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJCPIKAaHNE OMOTOTHUECKUX TEPMUHOB U MTOHITHIA: BUI,
MOMYJAIKA, TeHOMOH, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOphl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThl, IeNu MUTaHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE W3Jaratb OHOJIOTUYECKHEe Teopuu (IBOJIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoxacta K. M. bapa, depenoBaHusi I1aBHBIX HaIlpaBICHUN U
nytedt sBomonu A. H. CeBeprioBa, yuenuss o o6uochepe B. U. Bepuanckoro),
OTIPECIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIaJICTh METOIaMU HAyYHOTO MMO3HAHHWS B OMOJIOTHH: HAOIIOICHUE U
ONKCaHUE >KUBBIX CHCTEM, TPOIECCOB U SBIICHWH, OpraHU3allis W TMPOBEICHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXKIYy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE TMOJYyUYEHHBIX pPE3yIbTaToOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHE JI€JaTh BHIBOJIBI
HA OCHOBAHHH MMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJCNATh CYIICCTBEHHBIE NPHU3HAKA CTPOCHHS OMOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYyJIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOTeoeHO30B U JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BMUAO00pa30BaHUs, MPUCHIOCOOICHHOCTH



OpPraHM3MOB, JEHCTBUS SKOJOTHMUECKUX (DAaKTOPOB Ha OPraHMU3MbI, MEpeHoca
BEIIECTB M TIOTOKA DSHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HM3MEHEHUU B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHHUE MPUMEHSTH MOJyYeHHbIC 3HAHUS ISl OOBSICHEHHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HH C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0POBbsl M 3J0POBbA
OKPY>KaIOIIUX JIIO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHUS B OKPYXKAIOIICH
IPUPOJTHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS TOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PalliOHATEHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelIaTh dJIEMEHTapHbIE OMOJIOTUYECKUE 3a7aud, COCTaBISITh CXEMbI
MepeHOoca BEIIECTB U DHEPTUU B IKOCHUCTEMax (LIETH MUTaHUs);

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U MPaKTUYECKHE PadOThI, COOIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HMHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlIbHBIE  SKOJIOTMUYECKHE  MPOOJIEMbl
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYO MTO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUS, 000011ast
Ouonornueckyro MHGOPMAIMI0O W3  HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



Tematuueckoe IIJIAHUPOBAHHUC

10 KITACC
KoaundecTBO 4acoB JJIeKTPOHHBbIE
Ne || HammenoBanue (wppoBbIE)
n/ || pa3aenoB u TeM | Beer| Kontpoann |[IpakTuyeck 06pa30BgTeJILHbI e
I MporpamMmMbl 0 || ble pa0oThl | Ue padoThI pecypes
EHOTOMIS KaK bu6moreka [JOK
1 2 0.5 https://m.edsoo.ru/7f41
HayKa 202
JKuBbI€ CHUCTEMBI bubmoteka [IOK
2 |uux 1 https://m.edsoo.ru/7f41
OopraHu3aIus c292
XUMHUYECKUMN bubmoteka [IOK
3 |coctaB u 8 1 https://m.edsoo.ru/7f41
CTPOCHHE KIJIETKH c292
JKuzHenestenbHO bubmaorexa LIOK
4 1 6 https://m.edsoo.ru/7f41
CTb KJIETKHA 202
Efﬁgf‘f:;ﬁe Bu6moteka [JOK
5 JHBHALY 5 1 https://m.edsoo.ru/7f41
pa3BUTHE 202
OpraHu3MOB B
HacnencrBeHHoc Bu6morexa LIOK
6 |'°¥ 8 1.5 https://m.edsoo.ru/7f41
W3MEHYHUBOCTD 202
OpraHu3MOB B
gefae;‘;;fop’ Bu6moteka [JOK
7 |°P ’ 3 https://m.edsoo.ru/7f41
OCHOBBI 202
OMOTEXHOJIOTUH B
bu6munoreka [JOK
8 ||PezepBHOC Bpems ||1 https://m.edsoo.ru/7f41
c292
OBIIIEE
KOJIMYECTBO
YACOB I10 34 10 4
[TPOI'PAMME

11 KIIACC



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

e HaumeHoBaH KosuuecTBo 4acoB JJIeKTPOHHbIE
11; ue pa3esioB (undpossbie)
11 " TeM Bceer || Kourpoash || [IpakTudeck 06pA30BATENBHBIE
NPOrpaMMBI 0 || bIe paldoThI | He padoThI pecypeI
S EOIOLIOHHA bubomoreka IIOK
1 H 9 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOTHS
74
Bosunkiione BuGaorera 10K
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emite
Opranusmsl u bubmuotexa [JOK
3 |loxpyxatomas |5 1 https://m.edsoo.ru/7f41cc
cpena 4
CoobmiecTBa u butmoreka [JOK
4 |sxonorumyecku (9 https://m.edsoo.ru/7f41cc
€ CUCTEMBI 74
PesepBHOE bubmoreka [JOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMsi
4
OBIIIEE
KOJIMYECTBO
YACOB I1O 34 10 2:5
ITPOTPAMME
[ToypouHoe niiaHupOBaHUE
10 KJIACC
Koamecrso] 5ot bt
n/n Tema ypoxa 4acoB P
pecypchbl
bu6mmoreka [JOK
1 |buosorus B cucteme HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl TO3HAHUS )KUBOU
npupobl. [Ipakrraeckas padora
5 Ne 1 «Mcnons3oBanue 1 bu6mmoreka [JOK
pPa3ITUYHBIX METOJIOB MIPH https://m.edsoo.ru/863e6122
U3YYCHUU OMOJIOTHIECKUX
00BEKTOBY»
3 buonornyeckue cCucTeMsl, 1 bu6mmoreka [JOK
IPOIIECCHI U MX U3yUYCHHE https://m.edso0.ru/863e6564



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
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

JJIeKTPOHHBIe HU(POBBIE

No KoaunuecTBO 50230BATedbHLL
u/n Tema ypoka YACOB oopa3zoBaTe €
pecypchl
4 XYWMHAYECKUN COCTAB KJIECTKH. 1 bubmmoreka [JOK
Boza u MuHepaibHbIe COJIN https://m.edso00.ru/863e674e
5 benku. CoctaB u cTpoeHne 1 bubmnoreka [IOK
OeJKoB https://m.edsoo.ru/863e6b72
depMeHTH — OHOJIOTHYECKHE
Karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yueHue 1 bubmorexa [[OK
KaTaJTMTHYECKONH aKTUBHOCTH https://m.edso0.ru/863e6b72
dhepMeHTOB (Ha MpuUMepe
aMMJIa3bl UJIM KaTajiasbl)»
bubmoteka [IOK
7 |YraesonL. Jiamaae: 1 https://m.edso0.ru/863e6870
bubmoteka [IOK
8 |[Hyxneusossie kucrost. ATO 1 https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METOBI U3yUYEHUS 1 bubmorexa [JOK
kietku. Kinerounas Teopus https://m.edsoo.ru/863e6e88
10 Knetka kak nemnoctHas KuBast 1
cucTemMa
CtpoeHue s3ykapuoTHYECKON
kietku. JlabopaTopHas pabora
o2 e oo Bumorera 0K
11 ron 60131;1 Saxcre mﬁ o i https://m.edsoo.ru/863e6ff0
P P 8 https://m.edsoo.ru/863e716¢
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIMCAHHUE»
12 OOMeH BeIIeCTB WIn 1 bu6moreka [JOK
MeTabOoIH3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 || orocunTes. XemocunTes 1 https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 | Iuepremieckuii oomen 1 https://m.edsoo.ru/863e7aae
Ku3HEHHBIN [UKIT KICTKH.
Jlenenue xkieTku. MuTo3.
15 JlaGopaTtopHas paborta Ne 3 1 bubmuorexa [JOK

«HaOmronenne MuTo3a B KJI€TKax

KOHYHMKA KOPCIHIKA JIYKa Ha

TOTOBBIX MUKpOIIpEnapaTax»

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



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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
https://m.edsoo.ru/863e7dc4

JJIeKTPOHHBIe HU(POBBIE

Ne KosaunvecTBo 51A30BATCILHEL
u/n Tema ypoka YACOB oopaso eI e
pecypchl
16 buocunres Oenka. Peakmus 1 bu6mmoreka IJOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 |Tpancnauus — OuocunTe3 6enkall https://m.eds00.ru/863e796e
18 HexneTounsie GopMbI KU3HH — 1 bubmmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
@opMBbI pa3MHOKEHUS bubmorexa [TOK
19 o FI;Hmf{OB 1 https://m.edso00.ru/863e81b6
p https://m.edso0.ru/863e831e
. bu6mmoreka [JOK
20 |Meios ! https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE
MOJIOBBIX KIJIETOK.
O11010TBOPEHHUE.
bubmoteka [IOK
21 |Jlabopatopnas padora Ne 4 1 https://m.edso0.ru/863e81b6
«M3ydyenue cTpoeHus MojJoBbIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
29 NHuBuayanbHOE pa3BUTHE 1 bubmuorexa [JOK
OpPTaHUu3MOB https://m.edsoo.ru/863e8436
23 nacnescrscrnoom 1 ) buGotea LIOK
A https://m.edso00.ru/863e86f2
U3MEHYUBOCTU
o [mimegensmereionana [ Josomoros oK
P ‘ pHA https://m.edso0.ru/863e8878
CKpEIMBaHUE
25 [omatproe spenmanie. |, pumorea 110K
https://m.edso0.ru/863e89a4
HaCIIeJOBaHUS IPU3HAKOB
CrenyieHHOe HaceIOBaHUE
npu3HakoB. JlJabopaTopHas
pabota Ne 5 «3yuenue Bubmorexa [OK
26 |pe3ynbTaToB MOHOTHOpHUIHOTO | |1

JTUTHOPHTHOTO CKPEITUBAHUS Y
TPO30(HITEI HA TOTOBBIX
MUKpOIIpenapaTax»

https://m.edso00.ru/863e8c60



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

Ko 5o o
n/n Tema ypoxa 4acoB P
pecypchbl
el N e
P » el https://m.edsoo.ru/863e8c60
10JIOM
N3meHunBOCTS.
HenacnencrBenHas
W3MEHYUBOCTb. JIJabopaTopHas
28 pabota Ne 6. Uzyuenue 1 bubmmoreka [{OK
MOAM(UKAIIMOHHOMN https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHUE
BapUAIIMOHHOTO psijia U
BAPHUALIMOHHOW KPUBOK
HacnencTBenHass ”3AMECHYHUBOCTb.
29 JlabopaTtopHas pabota Ne 7. 1 bubmuorexa [JOK
«AHaIM3 MyTalui y 1po30Qhuibl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpeTapaTax
bu6mmoreka [JOK
30 |[lencTuia senosexa 1 https://m.edso0.ru/863e8d78
PesepHbiii ypok. O00011I€HKE TT0
31 |reme «HaciencTBeHHOCTD U 1
M3MEHYHUBOCTHh OPTaHU3MOBY
32 |Cenekius Kak Hayka u mnpouecc |1 bubmorexa LTOK
H Y pon https://m.edso0.ru/863e9214
33 MeToabl U TOCTHIKEHHUS 1 bubmoteka [IOK
CCJICKIIMH PACTCHUN U )KHBOTHBIX https://m.edso00.ru/863e9214
34 buotexHONI0THs KaKk 0Tpacib 1 bubmuorexa [JOK
IPOM3BOJICTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB 34
11O ITPOI'PAMME
11 KJIACC
Ne KoauuecTBo DJIeKTPOHHbBIE IIU(POBBIE
n/n Tema ypoka JacoB o0pa3oBaTesibHbIE peCypPChl
1 i:ggi?gg " 1 bu6morexa IJOK
A https://m.edsoo.ru/863ea20e
W3y4YCHUS
> nponcrasneni o6 |1 Bumtorerca LIOK
pea https://m.eds00.ru/863e9570
SBOJIIOIUH



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

Tema ypoka

KoandecTBo
4acoB

JJIeKTPOHHBIe HU(POBBIE
o0pa3oBaTesibHbIC PeCypChl

MukposBosronus

bu6mmoreka [JOK

https://m.edso00.ru/863e9cle

[Monmymanusa kak
3JIEMEHTapHast
eAUHUIIA BUA U
ABOJTIOIUH.
JlaGoparopHas
pabota Ne 1
«CpaBHEHHUE BUIOB
o
MOP(OIOTUUECKOMY
KPUTEPHUIO»

bu6mmoreka [JOK
https://m.edso0.ru/863e99c6

JIBHKyIIIME CHIIBI
(a71eMeHTapHbIe
bakTopsI)
IBOJTIOITUHT

bu6mmoreka [JOK
https://m.edso00.ru/863e9da4

EctecTBEHHEIHM
oT00p U ero GopmsI

bu6mmoreka [JOK
https://m.edso00.ru/863e9ed0

Pesynbrars
HBOJIIOLIMH:
MPUCTIOCOOJICHHOCTh
OpraHU3MOB U
BUI000pa30BaHuUe.
JlabopaTtopHas
paboTa Ne 2
«Onucanue
MPUCIIOCOOJIEHHOCTH
Oopra’usma u eé
OTHOCHUTEILHOTO
XapakTepa»

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

Harmpasnenus u
MyTH
MAaKpO3BOJIFOLIUN

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle

HeoGpaTtumocTh
HBOJTIOIINU

10

Uctopus xu3Hu HA
3eMJiie U METOIBI €€
U3YUYCHUS



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

Ne T KosauvecTBo JJIeKTPOHHBIE HU(PPOBbIE
/1 €Ma ypoka 4yacoB o0pa3oBaTesibHbIE PeCypPChl
I'unoressl
bubmunoreka [IOK
11 |mpoucxoxaeHus 1 1

KU3HU Ha 3eMiie

https://m.edsoo.ru/863ea5a6

12

Pa3Butne xu3Hu Ha
3emuie Mo 3paM U
nepuoaam

bubmmoreka [JOK
https://m.edsoo.ru/863eabhe

13

OcCHOBHBIE 3Tanbl
3BOJIIOLIAN
pPacTUTEIBHOTO U
KUBOTHOTO MUpA.
[IpakTnueckas
pabota Ne 1
«3yuenue
HMCKOTIaEMBbIX
OCTaTKOB pacTEHUI
Y )KUBOTHBIX B
KOJUICKIIHSIX

bubmoteka [IOK
https://m.edsoo.ru/863ea8bhc

14

CoBpeMeHHas
cucrema
OpraHUYECKOTO
Mupa

bu6moreka [JOK
https://m.edsoo0.ru/863ea48e

15

DBOIIIOLUSA
qeIIoBeKa
(aaTpOTIOrEeHE3)

bubmoteka [IOK
https://m.edsoo.ru/863eac2c

16

JIBYKyIIME CUIIBI

(dakTopsr)
aHTPOIIOTeHE3a

bubmoteka [IOK
https://m.edsoo.ru/863ead44

17

OcHOBHBIE CTaINU
SBOJIFOLIMH YEJIOBEKA

18

Uenoseueckue pacsl
Y NIPUPOJIHBIE
azanTauu
Yyes0BeKa

bu6mmoreka [JOK
https://m.edso0.ru/863eaea?2

19

PesepBHbIl ypoK.
O06o00menue o
TEeME
«Bo3HnKHOBEeHHE U
pa3BUTHE KU3HU HA
3eme»

20

DKOJIOTHSI KaK HayKa



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

n/n

Tema ypoka

KoandecTBo
4acoB

JJIeKTPOHHBIe HU(POBBIE
o0pa3oBaTesibHbIC PeCypChl

21

Cpenbl oouTanus u
IKOJIOTHYECKUE
dbakTOphI

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AOHMOTHYECKUE
(bakTOpHI.
JlaGoparopHas
pabota Ne 3.
«Mopdomnorudeckue
0COOEHHOCTH
pacTEeHUM U3 pa3HbIX
MeCT OOUTaHUS.
JlabopaTopHas
pabota Ne 4,
«BnusiHue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJICYCa»

bubmoteka [IOK
https://m.edsoo0.ru/863eb10e

23

buotnueckue
(akTopsl

bubmoteka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTUYECKUE
XapaKTePUCTUKU
TIOMYJISIITUU.
[IpakTnueckas
paboTa Ne 2
«Iloxcuér
MJIOTHOCTH
MTOIYJISINUNA Pa3HBIX
BUJIOB PACTCHUI

25

Coo0miecTBa
OpraHU3MOB —
OHOIIEHO3

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

26

JKOJIOTUYECKHUE
CUCTEMBI
(3KOCHCTEMBI)

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIC
IMOKa3aTeJIn
YKOCHUCTEMBI.
ODKOJIOTHUECKHE
MAPaMU/IBI.
CBoiicTBa

bu6moreka IJOK
https://m.edsoo.ru/863eb5fa



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

n/n

Tema ypoka

KoandecTBo

qacoB

JJIeKTPOHHBIe HU(POBBIE
o0pa3oBaTesibHbIC PeCypChl

HKOCHCTEM.
Cykueccus

28

IIpuponnsie
DKOCHUCTEMBI

29

AHTpPOIIOr€HHBIE
DKOCHCTEMBI

30

buochepa —
riio0asbHasg
YKOCHUCTEMA 3EMIIN

bubmmoreka [JOK
https://m.edsoo0.ru/863ebb5e

31

3aKOHOMEpPHOCTHU
CYIIECTBOBAHHS
ounocdepnl

bu6amoreka [JOK
https://m.edsoo0.ru/863ebd16

32

YenoBeyecTBO B
ouochepe 3emau

33

CocyliecTBoBaHuE
MIPUPOJIBI U
YeJI0BEYECTBA

bubmoteka [IOK
https://m.edsoo.ru/863ebale

34

PesepBHbIl ypoOK.
O00011eHrEe TEMBI
«CoobmiecTBa
9KOJIOTHYECKHE
CHCTEMBI

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

buomorus. 10-11 knacc - Ilaceunux B.B. u np.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/catalog/rubr/c954277b-ffOa-4db8-3bd0-
81f1c77802a6/44804/?interface=themcol

https://m.edsoo.ru/00adb33c

https://prosv.ru/promotions/roditelskaya-
kampaniya/?utm_source=yandexads52&yclid=3007964005775704063



https://m.edsoo.ru/00adb33c
https://prosv.ru/promotions/roditelskaya-
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