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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY IUISL OMpEAesICHUs
MOAXOJI0B K (OpPMHUPOBAHUIO cOJEpKaHUS YydeOHOro mnpeamera «bHONOTHS» COCTaBHIM:
koHuenryanbHbie nonoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJI€H, COAEep>KaHuUs,
pe3ynbTaToB OOydeHHsi U TPeOOBaHUN K YPOBHIO MOATOTOBKHM BBIMTYCKHHUKOB, IOJIOXKEHUS 00
o0IMX MEMsIX ¥ MPUHIUNAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit deaepanun, a TakkKe MOJI0KEHUS O criennuduke OMOIOTHH,
e€ 3HAYCHUU B TIO3HAHHMM XUBOW MPHUPOJBI U 00ECIEYeHHM CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CornacHO Ha3BaHHBIM IMOJIOKECHHSIM, OTPEACIICHbI OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no 6monorun Ja€T MpencTaBiIeHue O HesX, 00 001ei cTpaTeruu 00y4eHus,
BOCHUTAHMS M PAa3BUTUS O0OydaromMXcsi cpeacTBaMu ydeOHoro mpenmera «buonorusy,
ompezenseT 00sg3aTeNbHOE NPEIMETHOE COAEpKaHHUE, €ro CTPYKTYpYy, paclpeneicHHe o
paszenaM M TeMaM, PEKOMEHIYeMYIO IMOCJIEeIOBATEIbHOCTh M3yYeHUs yu4eOHOro marepuaia ¢
y4€TOM MEXKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH, JIOTHKH 00Pa30BaTEIHLHOIO MPOIlecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yJarOMIMUXCS.

B nporpammMe mo OHONOTMM TakKe YYMTHIBAIOTCS TPEOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAIllPEJIMETHBIM W IPEIMETHBIM pe3yiabTaTaM OOy4YeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JIEATEIHHOCTH/yUYEOHBIX AEUCTBUI 00yJaIONINXCs 0
OCBOCHHIO COZICpKAHUS OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo 6umosorum (10—11 kiaccel, 6a30BbI ypOBEHB) peaanu30BaH MPHUHITUI
MPEEeMCTBEHHOCTH B M3y4eHHHM Ouoyioruu, Onaromaps dYeMmMy B HEW mpocMaTpuBaercs
HaIPaBJICHHOCTh HA PAa3BUTUE 3HAHUH, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM E€CTECTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMi  JIMYHOCTH, SKOJOTMYECKOr0  MBbIIUICHUS,
MPEICTABICHUI O 370pOBOM 0O0pa3e >KU3HU U OEpeHBIM OTHOIICHHEM K OKpYyKarolen
npupoaHoN cpexpe. [lodTomy Hapsay ¢ H3ydeHHEM OOIMIEOMOTIOTMYECKHX TEOpHUH, a TaKKe
3HAHWUN O CTPOEHUU KHMBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJOTHH YACICHO BHUMAaHHE HCIOIB30BAHUIO MOTY4YEHHBIX
3HAaHWUN B TTOBCEIHEBHOM KU3HU JJIsl pEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM YHCIe: TPOPUIaKTUKU
HACJIE/ICTBEHHBIX  3a00JIeBaHUN  YEJNOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIBTHPOBAHUSA,
000CHOBaHHS IKOJIOTHUYECKH IIEJICCOOOPA3HOTO MOBEACHHS B OKpPY)KAIOIIEH MPUPOTHON Cpee,
aHanM3a BIMSAHUS XO3AWCTBEHHOM [EATEIHHOCTH YEJOBEKa HAa COCTOSIHHME TNPUPOIAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWJICHHE BHUMAHHS K MPUKIAJHON HANPaBIEHHOCTH Y4eOHOTO
npeaMera «bHOJIOTHS» MPOJIUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUCHHSI YCIIOBHH ISl PEIICHUS
OJIHOM M3 aKTyalIbHBIX 3a/1a4 MIKOJBLHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpast MPEeANnoIaraeT
(dbopMupoBaHHe y OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JIUHAMHYHO
Pa3BHBAOIIETOCS COBPEMEHHOT'O MHUPA.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe MecTo. OHa
obecrieunBaeT (GOPMUPOBAHUE Yy OOYUAIOIMIMXCS MPEICTABICHHWA O HAydYHOW KapTHHE MHpA,
pacmmpsieT 1 00001aeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHM3alliil M DHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHHUS 3aKOHOB JKUBOW MPHUPOJIBI,
(dhopmupoBanus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 3JJ0POBOTO0 M Oe3omacHoOro odpasa
YKHU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS, IIEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpmioe 3HadeHwe OWONOTHS UMEET TAaKXKe HJsl PEIICHUS BOCIUTATENBHBIX U
Pa3BUBAIOIIMX 3aJ1a4 cpeaHero olmero o0pa3oBanus, coruanu3anun odoydaronmxcs. M3yuenue



Ounoyoruu obecrieynBaeT yCIIOBUSA JUTSt dbopMupoBaHus MHTEJUIEKTYaJbHBbIX,
KOMMYHHKAITMOHHBIX W WH(OPMAIIMOHHBIX HABBIKOB, ICTCTHUECKON KYIBTYPBI, CIIOCOOCTBYET
MHTETpauy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 APYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHH U reorpaduu. Ha3BaHHBIC MOTOKEHUS O TpeJHA3HAYCHUH YI4eOHOTO
npeamera «buosorus» COCTaBUIM OCHOBY ISl ONPENENCHUs TMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COAEP KaHUA, IPEICTABICHHOTIO B IporpaMMme Mo OHOJIOTHH.

OTt60p conepxanus yueOHOro mpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C KOTOPHIM 00YyYarOmuecs TOKHBI
OCBOUTH 3HAHMS M YMEHHsI, 3HAUUMBbIE sl (POPMUPOBAHUS OOIIEH KYIbTYpHI, OMpPEAeISIOnue
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAIOMIEW NPUPOTHON cpene, BOCTpeOOBAHHBIE B
MTOBCETHEBHOW JKU3HHU U TPAKTUUECKOU NesTenbHOCTH. Oco00e MECTO B ITOW CHUCTEME 3HAHUH
3aHMMAIOT DJJEMEHTBHl COJAEp)KaHUS, KOTOpbIE CIy>)KaT OCHOBOM s (OpPMHUpPOBAHUS
MPEACTaBICHUH O COBPEMEHHOM €CTECTBEHHO-Hay4YHOM KapTHHE MHpa UM I[IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONIMX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepwaja B MporpaMMe IO OHOJIOTHUH
OCYIIECTBJIIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX
JKUBOM TpPUPOJBI, O €€ YPOBHEBOM OpraHM3allud MU 3BOJIOIUU. B COOTBETCTBHMM C 3TUM B
CTPYKType y4eOHOTro mnpeamera «bHuoNIoTHs» BBIIEICHBI CICAYIONINE COJEPKATEIbHBIC TUHUH:
«buonorust kak Hayka. MeTopl HaydHOTO TO3HAHU», «KileTka kak OMoNoruvyeckas CUCTEMay,
«Opranus3m Kak Ouonormueckas cucrema», «CucremMa u MHOroodpaszue OpraHHYeCcKOro MHUpPay,
«IBOJIONHUS KUBOU TIPUPOIBD, «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp u3ydenus yudeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
OOy4aloIUMUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHHW3aIllUi >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUN MCTIOIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX EUCTBHI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTCs pelieHueM CIAeAYIONNX 3a/1ay:

OCBOGHHE OOYYalOIIMMHUCA CHCTEMbl 3HAHUN O OMOJOTHYECKHX TEOpHUSAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBWIAX, CIYXKAIIUX OCHOBOU Il (OPMUPOBAHUS
MPEACTAaBICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOEHUH, MHOTOOOPa3MH U OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIINUXCSl OTKPBITUAX U COBPEMEHHBIX UCCIICTIOBAHUIX B OUOIOTHH;

(dbopMupoBaHre y 00y4aroHIMXCs TMO3HABATEIbHBIX, MHTEIUIEKTYalbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH B IpOIECCe aHANM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHH HAYYHBIX B3IJISJIOB,
Wl ¥ TIOJIXO/I0B K M3YUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJIEHHE Yy oOOydJamomuxcs oOuieil KyabTyphl, (PYHKIHOHAJIBHONH T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATh U OLEHUBATH SBICHUS OKPYXAIOIIETO MUpPA KUBOW MPUPOABI HA
OCHOBAHUM 3HAHUU U OTBITA, TTOJIYYCHHBIX TTPH U3YUCHUH OUOJIOTHH;

(dhopMupoBaHre y OOYYaIOIIUXCS YMEHHI WILTIOCTPHPOBATh 3HAYCHHE OMOJIOTHUECKHX
3HAHUN B MPAKTHUYECKOW IEATETbHOCTH 4YEeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoOUOTEXHOJIOTH;

BOCTIHTaHHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEIOBEKOM >KHUBOH MPUPOIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOEHUS STUUECKIUX HOPM MPHU MPOBEICHUN
OHMOJIOTrHYECKUX UCCIIEIOBAHMIA;

OCO3HAHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KYJIBTYPBI, 17151 (GOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHSI;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHMA M YMEHHMH B TOBCEAHEBHOM >KM3HU U OLIEHKU
MOCTICICTBUI CBOEW JEATENBHOCTH IO OTHOMIICHUIO K OKPYXKAIOMEH cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obmero odpasosanus «buonorus», nzydyaemas Ha 0a30BOM YpOBHE,
SBIISICTCSI 00S3aTENIFHBIM YUEOHBIM TPEIMETOM, BXOISALIMM B COCTaB IMPEIMETHOW o0sacTu
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnist u3ydenust 6Mosoruu Ha 6a30BOM YPOBHE CPEHEro oOIIero o0pa3oBaHHUsS OTBOAMUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kmacce — 34 ygaca (1 gac B Heelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMM, TEXHUYECKUMHU U JIPYTUMHU
€CTECTBEHHBIMH HaykaMmu, (uinocodueit, 3THKOH, ICTeTUKOM W mpaBoM. Pons Ouonoruu B
(hopMHUPOBaHUM COBPEMEHHOI Hay4HOI KapTUHbI MUpa. CuctemMa OMOJIOrMYECKUX HayK.

Metoab! 03HaHUSA >KUBOM NpUpPOAbI (HAOII0A€HUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJaccuuKkanus, MOAEITUPOBaHNE, CTATHCTHUECKass 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

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

Tabmuip! U cxembl: «MeTOo bl MO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

[lpaktuyeckass pabora Ne 1. «lVcmonb3oBaHUE pa3NUYHBIX METOJOB IPU H3YUCHUHU
OHOJOrn4eCKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl 1 MX OPraHHU3aI U,

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHHus Ouonoruu. OTIHYHE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiictBa OumocucTteM M HUX pa3HooOpazue. YPOBHH OpraHM3alUUd OHMOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpaumuu:

Tabmuuel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alluU >KUBOU
IPUPOIBDY.

O6opynosanue: Moaens Monekynsl JJHK.

Tema 3. Xumuueckuii cocTaB U CTPOeHHE KJIETKH.

XUMHUECKUH ~ COCTaB  KJIETKHM.  XUMMYECKHE  DJIEMEHTBI:  MAaKpOXJEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOABI M MHUHEpaIbHBIX BeleCTB B KieTke. [lopaepiaHne oOCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6eKkoB. AMUHOKUCIOTE — MOHOMEpHI OenkoB. HezameHnumsie
U 3aMEHHMble AMHUHOKUCIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOM
MOJICKYJIbl (TIepBUYHAS, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoicTBa 6enkoB. buonornyeckue GpyHKuu OEITKOB.

depmeHThl — Ouosorndyeckue karanuzaropbel. CTpoeHue (epMmeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  crneuuduuHocts. Kodepmentsl. Burtammbbel.  Ortinuus  (pepMeHTOB  OT
HEOpPraHMYECKHX KaTalu3aTOpOB.

VYraeBoasl: MOHOCaXapH bl (TJI0K03a, pubo3a 1 J1e30Kcupru603a), Aucaxapuibl (caxaposa,
JaKTO3a) W TOJIMCaxapuinl (KpaxMmals, TJIMKOTeH, IeJUTI0J03a). buonmorndeckue (yHKIIUU
YTJIEBO/IOB.

Jlunuasl:  TpuraMuepunsl, ¢ochonunuasl, crepouisl. [uapopmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkiuu aunuaoB. CpaBHEHUE YIiIeBOJOB, OEJIKOB U JUIHUIOB Kak
UCTOYHUKOB SHEPTHUHU.



Hykneunossie kucnotsl: JJHK n PHK. Hykieotnnbl — MOHOMEpBI HYKJIIEHHOBBIX KUCIIOT.
Crpoenne n ¢ynkuun JIHK. Crpoenne m ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIHH.

Huronorus — Hayka o kinerke. KierouHas Tteopus — NpuMep B3aUMOJAEHCTBUS UICH U
(hakTOB B HAYYHOM ITO3HAHUH. METOIbI N3yUEHUS KIIETKH.

Knerka kak nenoctHas >kuBas cucrema. OOLye MpU3HAKU KIETOK: 3aMKHYTasi HapyxHast
MeMmOpana, mosekynsl JIHK kak reneTnueckuii anmapar, cuctemMa CuHTe3a Oernka.

Tunsl KIETOK: JyKapuoTHdeckas U mpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON ¥ TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, WX (YHKIHUU.
[Inazmatuueckas memOpana, e€ cBoiictBa M ¢yHkuMH. lluromnazma u e€ OpPraHOMIBL
OpnnomeMOpannble opranouas! kinetku: JIIC, annapat ['onbaxu, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHoufpl KJIETKH: MHUTOXOHApPUH, IIacTHibl. IIpomcxoxkneHne MUTOXOHIPUM M IUIACTHUA.
Bugsl mnactun. HememOpanHbie opraHouibl KIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KI'yTUKU. DyHKIIUN OPraHOUA0B KIETKU. BritoueHus.

SAnpo — peryasTopHblif HeHTp KieTku. CTpoeHue sapa: aaepHas 00004ka, Kapuoriasma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcropT BelIecTB B KIETKE.

JdemoHcTpaumuu:

[optpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lneiinen, P. Bupxos, /Ix. Yorcon, .
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DJIEMEHTOB B  HEXKHBOM  IPUPOIE,
«PacrnpenenieHrne XMUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubt u cxemsl: «llepuoanyeckass TabnuLa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «bruocunTe3 Oenka», «CTpoeHne MosieKyinsl Oenkay, «CTtpoeHue GpepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3ykapuoTHUECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpOeHue pacTUTENbHOM KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKOH KIETKN», «CTpOEHHUE sApa KIETKN», «YTIEBOABD, «JIMIHUIbI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE IJis TPOBEICHUS HAOIIOACHUM,
U3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTEIbHbIX, KUBOTHBIX U OaKTEpHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

JlaboparopHass padora Ne 1. «M3ydeHue KaTaTUTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha
MIpUMepe aMUIa3bl WK KaTajaasbl)».

JlabopaTopHass padota Ne 2. «M3yueHue CTpOEHHUS KIETOK PACTCHHM, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHUE».

Tema 4. 7KusHeaesITeIbHOCTh KJIETKH.

OOmeH BemecTB, WIM MeTa0ONM3M. ACCUMWISIHS (IJIACTHYECKH OOMEH) U
TUCCUMIIIALINS (PHEPreTHYECKU 00MEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTadonu3ma. Poib
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B IOHUMaHUH MeTa00Iu3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIH U rereporpodHblid. Poiab ¢epMeHTOB B 0OMeHe
BELIECTB U [IPEBPALLEHUH SHEPTUU B KIIETKE.

®dortocunTte3. CseroBas u TeMHOBas (Ha3bl ¢orocuHTe3a. Peakiuu ¢doTocuHTEe3A.
DddextuBHoCcTh hoTOCHHTE3a. 3HAUEHUE POTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.



XeMocHuHTe3. XEeMOCHHTE3UpYIoIIUe OakTepuu. 3HAYCHHE XEMOCHUHTEe3a MM JKU3HH Ha
3emue.

OHepretuyeckuii oOMeH B  KJeTke. PacuiernjeHue  BeIIeCTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIETKE. DTallbl SHEpreTndeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE  JibixaHue. OKHCIUTENbHOE
dhochopmmmpoBanue. DPHEKTHBHOCTh IHEPTETUIECKOTO 0OMEHa.

Peaxkumum wmarpuuyHoro cuHresza. leHernueckas wunpopmamma u JHK. Peammzanus
reHeTudeckord mHpopmanuu B KieTKe. ['eHeTHMUeCKuil KOJ M €ro CBOWCTBA. TpaHCKpUTIIUA —
Matpuunblii cunte3 PHK. Tpancnsuus — Ouocunres 6enka. Jransl Tpanciasiuuu. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Hexknerounsie ¢opmbl ku3Hu — BHpYCHL. Mcrtopus oTkpeitus BupycoB (/. W.
NBanoBckuii). OcCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LIKMKIA BUpYycoB. bakrepuodaru. boneznu
pacTeHui, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBa€MbIC BUpycaMH. Bupyc nMMyHoaeduInTa yeIoBeKa

(BUY) - Boszoymurenp CIIM/la. OOpaTHast TpaHCKpHUIIIMSA, peBEepTa3a W HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUN.
JdemoHcTpanum:

IToptpeTtsi: H. K. Konbuos, /1. Y. IBanoBckuii, K. A. Tumups3zes.

Tabmuuer w  cxembl: «Tunel  muTanws», «Metabommzm»,  «MUTOXOHIPUS,
«Quepretnueckuii oomen», «Xmopormiact», «Dotocurre3», «Ctpoenune IHK», «Ctpoenune u
¢yHKIMOHMpOBaHUE  TeHay, «CuHTe3 Oenka», «l'eHeTnueckuit koa», «Bupyce,
«bakrepuodarn», «Ctpoernme u km3HeHHBIH 1K Bupyca CIIMJla, Oakxrepuodaray,
«Pennmukanus JJHK».

Ob6opynoBanue: mMonenu-ammuinkauu «Yasoenue JJHK u tpanckpunums», «buocuntes
oenka», «CTpoeHue KIeTku», Mojenb cTpykrypsl JJHK.

Tema S. PazmHoOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTounblii 1ukiI, WiaM KU3HEHHBIA IMKI KieTkd. MHTepdasa m murtos. Ilpoueccsl,
nporekawomue B uHrepdaze. Pemnukauusa — peakuuss marpuunoro cunresa JIHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapUOTHUIl. JIUTUIOMAHBIA U TalIOMAHBI XPOMOCOMHBIE
Habopbl. Xpomatuabl. Lluronornyeckue OCHOBBI Pa3MHOKEHHSI U WHAMBUIYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kinetkn — muto3. Crangum muto3a. [Ipouecchl, mpoucxonsdiiue Ha pas3HbIX
cTagusax MUTO3a. brosorndeckuii CMEBICI MATO3A.

[Tporpammupyemasi ruGesb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMST OpraHu3MoOB: Oecrmonoe M mojoBoe. Buuel  Oecmnonoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUEHHE IS
CEJIEKIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIMYHUS OT OECTOIOrO.

Meiio3. Craguu wmeiosa. [lpoueccel, mpoucxoasuime Ha craausix menosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["ameTorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [10J0BBIE Kene3bl:
CEMEHHUKU M AnYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u],
AWLEKTIeTKa) — chepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHS SUIEKIETOK U
crepmarto3ouaoB. Omronorsopenue. Ilaprenorenes.

NupuBunyanpHoe pa3Butue (OHTOTEHE3). DOMOpHOHanIbHOE pa3Buthe (IMOpHOTreHe3).
Oranbl 3MOPUOHAJIBHOIO PA3BUTUS Yy MO3BOHOYHBIX >KMBOTHBIX: ApOOJIEHHME, racTpyssuus,



opra"orene3. [loctomMOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHATLHOTO PAa3BUTHS: MPSIMOE,
HemnpsiMoe (IMYMHOYHOE). BnusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHcTpauuu:

Tabauue!l u cxempl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «/[BOITHOE OIJIOIOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereratuBHoe pa3sMHOXXKEHHE pacTeHUi», «JleneHne KIeTKH
OakTtepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KIeTOUHBINA UK,
«Perummkanusa JTHK», «Mwutos», «Meios», «IIpamoe u HenpsMmoe passutue», «l'amerorenes y
MJIEKOIIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHre: MHKPOCKOM, MHUKporpenapatbl «CrepMaTo30UIbl MIIEKOIUTAIOUIETOY,
«Sineknerka miekonuTaromero», «KapuoknHes B KJIETKaX KOpelika JyKa», MarHUTHas
Moenb-anuIukamus «/lenenue knetku», moaens JIHK, Mmoaens MmetadasHON XpOMOCOMBI.

JlabopaTopHbie H IpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 3. «HaGmromenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

JlaboparopHass pabora Ne 4. «/3ydyeHue CTpPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

IIpenmer wn 3amaum reHeTuku. KcTopuss pa3BuTHS TeHETHUKH. Poib OHUTOIOTMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKitag poccuiickux U 3apy0eKHbIX YUEHBIX B Pa3BUTHE
reHeTHKU. MeToapl TEeHEeTUKH (THUOPHIONOTUYECKUH, UUTOTEHETHUECKU, MOJEKYIsIpHO-
reHetndeckuii). OCHOBHBIC TEHETUUECKHUE TTOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCTIOJIb3yeMas B
CcXeMax CKpellUBaHUi.

3aKOHOMEPHOCTH  HAcle[OBaHUsI  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenewm.
MonoruGpuaHoe CKpenmBanue. 3aKoH eAnHOo00pa3us THOPUIOB MepBOro nokoJieHus. [IpaBuino
JOMUHUPOBAaHMUA. 3aKOH paclleuieHus npu3HakoB. ['mmore3a uyuctorhl ramer. [lomnoe u
HETOJIHOE JOMUHUPOBAHHE.

Jurubpunnoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO  HACJIENOBaHUS  MPU3HAKOB.
[uToreHeTnyeckre OCHOBBI TUTHOPUIHOTO CKpEHIMBAHMS. AHAIH3UPYIOUIee CKPEIIUBAHUE.
Hcnonp3oBaHue aHATM3UPYIOMIETO CKPEIIUBAHUS JJISI ONIPEICIICHUS TEHOTHIIA OCOOH.

CuernnieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana no cremieHHOMY
HaclieZJoBaHuIo reHoB. Hapylienue cieruieHust TeHOB B pe3yjibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOpHS HACIEACTBEHHOCTH. | eHETHUEeCKHEe KapThI.

['eneTnka nona. XpoMOCOMHOE OIpEAENICHHE 10JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
l'omoramerHsle U rereporameTHble Opranu3Mbl. HaclienoBaHue NpPU3HAKOB, CLEIUJICHHBIX C
TIOJIOM.

N3menunBocTh. Buibl ”3BMEHUMBOCTHU: HEHACIEICTBEHHAs U HacleAcTBeHHas. Poib cpenbl
B HEHACJICJICTBEHHOM HW3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON HW3MEHUYHUBOCTH.
Bapuanuonssiii psig v BapuanvonHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOIU(DUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBenHast, Wi reHOTUNIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYHUBOCTD.
Meiio3 W T0JOBOM MTpOIEeCC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHAas
M3MEHUYMBOCTh. Kitaccudukamuss Myranuii: Te€HHBIE, XPOMOCOMHBIC, TeHOMHBIE. YacTora u



MPUYMHBI MyTaluii. MyrareHHble (akTOphl. 3aKOH TOMOJIOTHUECKHUX PSAOB B HACIEJICTBEHHOU
n3MenunBocty H. . BaBumnosa.

BuesaepHas HacneICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorum dyenoBeka. OCHOBHbIE METOJIbI TEHETHKU YEJIOBEKA:
TCHCUTOTUYCCKUH, OJIM3HEIOBBIM, IUTOICHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetnyeckuil. COBpEMEHHOE OIpENeNICHHEe TEeHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHHUE,
TeHOTUITUPOBaHUE, B TOM uucie ¢ momoribio [II[P-ananu3a. HacnenctBenusie 3a0onieBaHUs
YyelloBeKa: TeHHble OoJyie3HH, OOJIE3HM C HACJIEIACTBEHHOM MpenpacrloiokEHHOCTHIO,
XpoMocoMHble Oone3nu. ComaThueckue H TeHepaTHBHbIe MyTanui. CTBOJIOBBIE KIIETKU.
[TpuHIMITEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPO(DUIAKTUKHA U JICUCHUS T€HETHYCCKIX
Oose3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPAILICHUH U JICYCHUN T€HETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YUerBepukos, H. B. Tumodee-
Pecosckuit, H. 1. BaBunos.

Tabnuuer u cxembl: «MOHOrHOPUAHOE CKPEIIMBAHUE U €r0 LIUTOT€HETHYECKasi OCHOBA»,
«3aKOH pacHIeIUVICHUs] M €ro I[MUTON€HETUYEeCKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «lLluTomornyeckue OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoaeicTBrE aJuIeNIbHBIX T€HOBY, «['eHeTnyeckne KapThl pACTEHUHM, KUBOTHBIX
u 4yenoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CLETUIEHHOTO C IOJOMY,
«KapruoTumbl dYelloBeKa H JKMBOTHBIX», «BUIBI HM3MEHUYHMBOCTHY, «MoaudukamnoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

O6opynoBanue: Mojenu-aniummkanuu «MoHorubpuaHoe ckpemmBanuey, «HemomHnoe
noMuHHUpOBaHMEe», «urunOpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «J/Ipozoduna» (Hopma, Mmyranuu GopMbl KPBUTEEB U OKPACKU Tena), repdapuid
«I"opox MOCeBHOW.

JlaGopaTopHble U NpaKTHYecKHe padoThI:

JlaGopatopHnast pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO U JTUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKpOTpENnapaTax».

JlaboparopHas pabota Ne 6. «M3yueHune MoAUPUKAITMOHHON U3MEHUYHUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia M BAPUALIMOHHON KPUBO».

JlabopaTopunas pabora No 7. «AHanm3 wmyranuid y JApo30QuIbl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[IpaxTrueckas pabora Ne 2. «CocTaBiieHue 1 aHaJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi opranu3smMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka U Mpolecc. 3apoKIeHUe CelIeKIUN U nomecTukanus. Yuenue H. .
BaBunoBa 0 ILEHTpax MNPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpbl
MPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpemMeHHbIE METOJbI CEIEKIUU. MaccoBblii U MHAMBUAYAIbHBII OTOOPHl B CEJNEKLUU
pacteHuil u kuBOTHBIX. OlleHKa dKcTephepa. bIu3KopoaCTBEHHOE CKpelMBaHHe — MHOPHUIMHT.
Uncras nunus. CkpenyBaHHe YWCTBIX JWHUK. [erepo3uwc, wiam ruUOpHaHAs CuIa.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuausanus U e€ yCIEeXHu.
NcKyCCTBEHHBIM MyTareHe3 M TOJyYCHHUE MOJUILIOUI0B. JOCTHXKEHHSI CEJIEKIIMM PacTECHU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTambl CO3JaHUA
pexomOunantHoit JIHK u Tpancrennsix opranumsmoB. Kierounas wunxenepus. Knetounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KiloHnpoBaHue BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKHE M JdTHYeckue mnpobiembl. MO —
T€HETHUYECKHU MOIU(ULIUPOBAHHBIE OPTaHU3MBI.

JeMoHCTpauu:

[Moptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®. lBaHoB.

Tabmuuel u cxembl: kKapTa «LIeHTpbI NPOMCXOXKIEHUS M MHOT00O0pasusi KyJIbTYpPHBIX
pacteHuit», «llopoabl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3amusy, «Pabotel akamemmka M. @. HWBanoBay, «[lomumiongus», «OOBEKTHI
ounorexHonorun», «Kierounele KylbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBaHue: MyJsSKH IUIOAOB M KOPHEIUIONOB JIUKHX (OPM U KYyJIbTYPHBIX COPTOB
pacreHui, repoapuit «CellbCKOX03SICTBEHHBIC PACTCHHSI.

JlabopaTopHbie H IpaKkTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METO/BI U JIOCTHIKEHHUS CEJEeKLUHMU pacTeHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (hepMy, COPTOMCHBITATENbHBIN Yy4acTOK, B TEIUIMYHOE
X034 CTBO, JTA0OPATOPUIO arPOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosronMOHHAs OMOTOTHS.

[IpennocslIku BO3HMKHOBEHMS 3BOJIIOLIMOHHON TEOpHUU. OBOJIOLMOHHAS TEOpUS U €€
MecTo B Ouosioruu. BnusHue 3BOIIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CugerenscTBa HBOMIONMU. [lameoHTONIOrMUYECKUe: MOCIEI0BATEIbHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJOIMYECKON JIETONUCH, TIepexoaHbie (popmbl. buoreorpaduyeckue: cxoacTBo
U paznuuue GpayH U Gpiop MaTEPUKOB U OCTPOBOB.

OMOpPHOSIOTHYECKUE: CXOJCTBA M pa3ivyusi 3MOPUOHOB DPa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJIOTUYHBIE, PYJUMEHTApHBIE OpTraHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOJACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. IIpeanoceiiky BO3HUKHOBEHMS J1apBUHU3MA.
JIBIOKyIIME CHUJIBl  HBOJMIOLMM BHIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IIpU
OTPaHWYEHHOCTH PECYpCOB, HEONpeJeNEHHAass H3MEHUMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTEeCTBEHHBINA O0TOOD).

Cunretnueckas Teopus 3Bostonun (CTI) u e€ 0oCHOBHBIC MOJOKECHHS.

Muxkpoaontonus. [lonynsanus Kkak eIuHULA BUIAa U 3BOJIOLUY.

JIBuwxymue cuiibl ((pakTopbl) 3BOJIOLMU BUIOB B Mpupoje. MyTalMOHHBIN mpouecc U
KOMOMHATHBHAs W3MEHYMBOCTh. [lomynsnuoHHble BOJMHBI U JApeild reHoB. Mzomsauus u
MUTpaLys.

EcrecTtBennpiii oTOOp — Hampamisitonui (aktop sBoonun. DopMbl €CTECTBEHHOTO
otOopa.

[IprcnocoOaeHHOCTh OPraHU3MOB KaK pe3yNbTaT 3BOJIONHH. [Ipumeps! npucnocoOneHnit
y OpraHu3MoB. ApoMop¢03bl U UIM0AAANTALUH.

Bun u BunmooOpazoBanme. Kpurtepum Buga. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJI0rHUeCcKOoe.



MakposBomrorus. @opmbl 3BoOIONUK: (QHIeTHYECKas, TUBEPreHTHAs, KOHBEPIeHTHAs,
napasienbHas. HeoGpaTtuMocTh 3BOTIOIUH.

[lpoucxoxneHue  OT  HeCHEUMAIM3MpPOBAaHHBIX  mpeakoB.  [Iporpeccupyromas
cnenuanusanysa. AnanTuBHas paauanys.
JdemMoHcTpanum:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmuupelr u cxembl: «Pa3BuUTHE OpraHMyeckoro Mupa Ha 3emiie», «3apoJbllu
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CYyIIECTBOBaHHEY,
«EcrecTBeHHblli  0TOOp», «MHOrooOpasue copToB pacTeHuii», «MHOroodpasue mopos
YKUBOTHBIX), «Ilommymsiium», «MyTannonHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Uanoananramumny, «OO0mas nereHepamus», «JBrwkymue cuiibl sBomonun», «Kapra-cxema
Mapuipyra myremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUO00Pa30BaAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIO0B U
ceMsiH, KosuteKuus «IIpumepbl 3alUTHBIX MPUCTIOCOOJIEHUH Y KUBOTHBIX», MOJieib «OCHOBHBIE
HaIpaBJICHUS YBOIOLUNY, 00BEMHAs Moienb «CTpOeHUE TOJIOBHOTO MO3Ta O3BOHOUYHBIX).

buoreorpaduueckas kapra Mupa, KOWICKIUS «DOPMBI COXPAHHOCTH HUCKOTAEMBIX
KUBOTHBIX U pacTeHHil», Mojaenp anmuukanusa «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nATymiku», MHUKporpemnapaT «/Ipozoduna» (HOpMa,
MyTauuu (GOpMbI KPbUILEB U OKPACKH TeEJa).

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Jlaboparoprnass pabora Ne 2. «OmnucaHue TIPUCIIOCOOJICHHOCTH OpraHm3Ma © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE JKM3HU HA 3emJie.

JloHayuHbIe TPEICTABICHUS O 3apOXKICHUU *KU3HU. HayuHble rUnoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: a0MoreHe3 M MaHCIepMHs. XUMHUYecKas 3BOIIONUS. AOHMOTEHHBIH CUHTE3
OpraHMYECKMX  BEIIECTB U3  HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3Bostonnu. HavdanbHbple sTanbl Ouonorndeckoi spomonuu. I'unoreza PHK-mupa.
dopMHUpoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKICTKHU. [lepBble KIETKU U UX
sBoIIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emsie mo dpam U nepuomaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [lameosolickas 3pa u e€ mnepuonbl: KeMOpPUHCKUN, OPIOBUKCKHIA,
CUJIypUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3o30iickast 3pa U €€ MepHoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3zolickas spa u e€ nepuo/ibl: ajaeoreHOBbIN, HEOT€HOBBIH, AaHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMara M TeoJIOTMYeCKuX IpoieccoB. OCHOBHbBIE 3Tallbl 3BOJIOIHMH
PaCTUTENHFHOTO W KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUid U KUBOTHBIX. l[losiBieHwUe,
pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpa)keHUe 3BONOLUMU. OCHOBHBIE CHCTEMATHYECKUE
CPYIIIbI OPTaHU3MOB.

OBonironus 4esnoBeKa. AHTpomosiorusi Kak Hayka. Pa3Butue mnpeicTaBieHUN O
MIPOUCXOXKICHUH YesloBeKa. MeToibl n3ydeHus: anTponorenesa. CxoicTBa U pa3inyus 4eJI0BeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE MOJI0KEHUE UETOBEKA.



Hpwxkymue cunbl  ((akrtopel) aHTpornorene3a. HacnencTBeHHas M3MEHYMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYIUH TPy/a, MBIILICHHE,
pedsb.

OcCHOBHBIE CTaguU U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, UENOBEK yMEIbIH,
Yenosek mnpsmoxomsmmii, YemoBek HeaHaeprtanbckui, Yenoexk pasymubiid. Haxonkwn
HCKOIIAa€MBIX OCTATKOB, BPEMsI CYIIECTBOBaHMsS, 00JIACTh PACIPOCTPAHEHUS, 0OBEM TI'OJIOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHBIC OOJBINHE pachl: €BpOIEOUgHAs (€Bpasuiickas), HETpo-
aBCTpajJlo/iHasl  (’KBAaTOpHaJbHAsl), MOHIOJOMAHAs  (A3MAaTCKO-aMEpUKaHCKasi).  UepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENIEH UYEJIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHHS.
EnunctBO uenoBeueckux pac. Kpurnka pacuszma.

JemoHcTpanum:

[Moptpetsr: @. Penn, JI. Tlactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBun.

Tabnuubl u cxemsl: «Bo3HukHoBeHHe CONHEYHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kinetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi cucTemMa OpraHudeckoro mMupay», «CpaBHEHHE aHAaTOMHUYECKHX YEpPT CTPOCHMS
YeJoBeKa M 4Ye0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa NaJCOHTOJOIMYECKUX HaXOA0K
IIPEIKOB COBPEMEHHOIO 4YeloBeKa», «JlpeBHeumme mogu», «JlpesHue monu», «llepsbie
COBpPEMEHHBIE JI0U», «YenoBeueckue pachb».

Ob6opynoBanue: Mymsku «llporcxoxaeHne 4engoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJICIKU WIM M300paKe€HHUsI KAMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIIEphl, pyousa, ckpediia), TeOXpOHOIOTrHYecKass Ta0JuIla,
KoJuteKIMs «@opMbl COXPAaHHOCTH UCKOIIA€MBbIX KUBOTHBIX U PACTEHUII.

JlabopaTopHble U nIpakTHYecKHe padoThI:

[TpakTuueckas padota Ne 1. «/3ydyeHre MCKOMAaeMbIX OCTATKOB PACTCHUHN M KMBOTHBIX B
KOJUIEKLIMSIX».

DKcKypcusi «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBe4ecKuil My3eit).

Tema 3. OpranusMsl U OKpYKaloIas cpeaa.

DOKoJorusi Kak Hayka. 3aJadyd W pas3lesibl JAKOJOTMU. MeToAsl 3KOJIOTHYECKUX
HCCIEI0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT'0O YEJIOBEKA.

Cpeasl ~ oOuTaHMs  OpPraHMW3MOB:  BOJAHAsl,  HA3eMHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruyeckue (axropbl. Kiaccudukanus skonorndeckux (hakTopoB: aOHOTHYECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtuueckne  QakTopbl:  CBET, TemIeparypa, BIaxHOCTb. doTonepuoausm.
[IpucnocoOeHus OpraHu3MoB K JIEHCTBUIO aOMOTHUYECKUX (haKTOpOB. bruonornueckue puTMel.

buotnueckue  Qakropel. Buabpl OMOTHYECKHMX  B3aUMOJEWCTBUN:  KOHKYPEHIMS,
XMIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, kooneparus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaueHHE OUOTHYECKHUX
B3aMMOJICHCTBHM JJIs CYILIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKN MNOMysnuu. OCHOBHBIE II0KA3aTeNId IOMYJIALNN:
YHUCJIEHHOCTb, IUIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YHMCJIEHHOCTH MOIYJIALIMU U €€ PeryJsius.

JdemoncTpanum:

[optpetsr: A. I'ym6onpaT, K. @. Pynse, O. I'ekkens.



Tabauubl u cxemsl: kapta «[IpupoaHbie 30HbI 3eminy, «Cpenbl 0OUTaHUS OPraHU3MOBY,
«®Doroneproamsmy, «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHCICHHOCTH TOMYISINN
uHby30puu-Tydeabkny, «llumessie nemnm.

JlabopaTopHbie U IpaKkTHYeCKHe padoThI:

JlaboparopHras padota Ne 3. «Mopdosorudeckre 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
oOUTaHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «Iloacd€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUIN.

Tema 4. CooOmecTBa U 3K0JIOTHYECKHE CHCTEMBbI.

CoobmecTtBO  opraHuzmMoB —  OuoneHo3. CTpykTypbl  OHOLIEHO3a:  BHJOBaf,
MPOCTpaHCTBeHHAs, Tpoduueckas (muimeBasi). Bunbi-noMuaanTel. CBsi3u B OMOIIEHO3E.

Dkonoruyeckue cuctembl (9kocuctemsbl). [loHartue o0 sKkocucTeMe U OHOreoIeHO3E.
OyHKIIMOHAIBHBIE  KOMITOHEHTBI 9KOCHUCTEMBI: TPOJIYIEHTBI, KOHCYMEHTBHI, PEIyLEHTHI.
KpyroBopor BemiecTB U NOTOK 3HEPruM B 3dKocucTeme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OHomacca,
MPOAYKIUS. DKOJIOTMYECKHE NHpPAaMUIBL: TPOMYKIMH, YHCICHHOCTH, Omomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYUBOCTD, CAMOpPETYIIALUS, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonoruueckoe u
XO35IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak aktop ycroitunBocTH skocucteM. CoxpaHeHHE OHOJIOTHYECKOIrO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Omocdepe. 'panHurpl, coctaB u CTpyKTypa OHOC)EpHI.
Kupoe BemectBo m ero ¢yHkumu. OcoOeHHOCTH Onocdephl Kak TiI00adbHON YKOCHUCTEMBI.
JluHamuueckoe paBHOBECHE M 00paTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHMOTEOXMMHYECKHE IMKIIBI 3JEMEHTOB (yriiepoia, a3oTa).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBo B Onochepe 3emiu. AHTpONIOTeHHBIE n3MeHeHus B Onocepe. [mobanpHbIe
9KOJIOTUYECKHE MPOOJIEMBI.

CocyiecTBoBaHue NPUPOBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroitunBocTH Onochepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOIHBIMU PECypcaMH U HX
UCTONB30BaHue. JlocTiykeHus: OMONIOTHH U OXpaHa MPUPOIBIL.

JdemoHcTpanum:

Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuuer u cxemsl: «llumessie nenuy, «bruomeHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llenn mnuraHusy, «OKojoruueckas mnupamuaa», «buocdepa u yemosexy,
«IKocucTeMa IMUPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOTO Jecay, «buoreHos
BoloéMa», «ArponeHo3», «lIpuMmepHble aHTPONOTEHHbIE BO3JCHCTBUS HAa HPUPOLY»,
«Baxneinye MCTOYHMKM 3arpsi3HEHMS BO3JyXa M TI'PYHTOBBIX BOA», «llouBa — BakHeWInas
cocTapJstomas 6nochepnn», «DakTopsl Herpaaauu mouBy, «IlapaukoBsiii 3pdexty, «DakTopbl
PazroaKTUBHOTO 3arpsi3HeHus 6uocheps», «Obmas cTtpykrypa 6uocheps», «Pacnpoctpanenue
XKm3HH B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot a3ora B mpupojie».

ObopynoBanue: MO/IEIb-aNIIINKALUs «Tunuyunele OMOIICHO3BD», repbapuit
«PactutenpHple  cooOmecTBa», Koiuteknum — «buomeno3», «BpemuTenmn  BayKHEHMIIHX



CEJIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TrepOapud M KOJUIEKIIMM PpAcTeHUH U  IKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM 3KOJIOTMYECKUM I'pyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoi
denepanuu, n300pakeHUsI OXpaHIAEMbIX BUI0B PACTEHUHN U KUBOTHBIX.



IUIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMELI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHMSA K pPE3yJIbTaTaM OCBOCHUS
00yJaromuMHCs MPOrpaMM CpeIHero oomero o0pa3oBaHus: TMIHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType IHWYHOCTHBIX pE3yJbTaTOB OCBOCHHUS TpeaMera «BHONOTHs» BbIICICHBI
CICAYIONIME COCTaBISIONIME. OCO3HAaHUE OOYJAIONIUMHUCS  POCCHUUCKOW  TpakHaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BHTHIO, CAMOCTOSITCIBHOCTH W CaMOOIPEICIICHHIO,
HaJIMYMe MOTHBAIMM K OOy4YeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pAa3BUTHE BHYTPCHHHUX
yOeXKIEHUI JTMIHOCTH HAa OCHOBE KITFOUEBBIX IEHHOCTEW M MCTOPHYCCKUX TPAIUIMA Pa3BUTHUS
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOyYaroIMXcs PYKOBOACTBOBATHCA B
CBOCH  JCATCIIBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yCTAaHOBKAMH, MPHUCYIIUMH  CHCTEME
OHMOJIOTUYECKOTO O00pa30BaHMsI, HaJIM4YME HSKOJOTUYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH
CTaBHTh 1ICJIU U CTPOUTH JKU3HCHHbBIC TUIAHBI.

JIMYHOCTHBIE pPEe3yNbTaThl OCBOCHHS mpeaMera «bHoiorus» MoCTUTaloTCs B EIMHCTBE
y4eOHOM M BOCIUTATEIBHOM JCSITEIBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMHU
COILIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, PUHSATHIMH B
o0IIecTBE TpaBWIAMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHMSI M CaMOPA3BUTHS, PAa3BUTUS BHYTPCHHEH MO3MIIMU JIMYHOCTH, MATPUOTH3MA,
YBOKCHUS K 3aKOHY W IPABOIOPSIIKY, YEIOBEKY TPyJda W CTaplIeMy MOKOJEHHUIO, B3aMMHOTO
YBOKCHHSI, OCpPE)KHOTO  OTHOWMICHHS K  KYJIBTYPHOMY  HACJICOUI0 H  TPAIHUIUAIM
MHOTOHallMOHAJIBHOTO Hapoza Poccuiickoi denepannu, NpUPOAE U OKPYXKAIOLIEH Cpeae.

JIMYHOCTHBIE PEe3yIbTaThl OCBOCHHS YUEeOHOTO mpenmMeTra «bHomorus» MOKHBI OTpakaTh
TOTOBHOCTh U CITOCOOHOCTH OOYYAIONIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHCHTAIMI, TO3UTHBHBIX BHYTPEHHHX
yOeXKIEHUIA, COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacuIpeHre XU3HCHHOTO ONbITA M OIbITA JCITEIBHOCTH B MPOIECCE Pean3alliid OCHOBHBIX
HaIpPaBJICHUH BOCIIMTATEILHOMN JICSITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAKIAAHCKONH MO3MIMU OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 00IIeCTBa;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBaKEHHUE 3aKOHA U
MIPAaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH JEATEIHLHOCTH MPHU CO3/IaHUU YICOHBIX IMPOCKTOB,
pellieHNH y4eOHBIX ¥ MO3HABATEIIbHBIX 3a71a4, BHITIOJHCHUU OUOJIOTHYECKUX IKCIICPUMEHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBCHHYIO TIO3HWIIMIO 110 OTHOIICHUIO K  SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHHE  YUYUTBHIBATH B  CBOMX JICHCTBHSIX  HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C PA3HBIMU YOCIKICHUAMH, KYJIbTYPHBIMH IEHHOCTSIMH U COIHAIBLHBIM
TIOJIOKCHHEM;



TOTOBHOCTb K COTPYAHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEOBATENbCKUX 3a/lay, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHMIO
OIIIOHEHTOB IPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTNYECKOTO COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIINTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOMN IPa’kKAaHCKON NACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepes POAMHON, TOPAOCTH 3a CBOW Kpai, CBOXO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHME K NPHUPOJHOMY HACIEAMI0 M NaMATHUKAM IPUPOABI,
JnocTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUMCKMX YYEHBIX B CTAHOBJIEHUE U Ppa3BUTHE
OuosIorny, MOHUMaHUs 3HaUEHHsI OMOJIOTUHU B MIO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HAaHHE AYXOBHBIX IEHHOCTEN POCCUIICKOr0O HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAI[MI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAaHHE JIMYHOTO BKJa/la B IOCTPOECHNE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSAM, CO3JAHMI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O NPHUHATHSA LIEHHOCTEW CEMEWHON JKM3HM B COOTBETCTBUU C TPAaJULMUSAMU HapOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS:

JCTETUYECKOE OTHOLICHHE K MUY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/la, OOLIECTBEHHBIX OTHOLICHMIA;

IIOHMMAaHHE YMOLIMOHAJIBHOTO BO3ACHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDR)XEHHIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOU JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHUA  KYJbTYPbl 3J0POBbA U
3MOLMOHAJIBLHOIO 0JIArONnoJIyYusi:

IIOHUMaHME U peanu3alys 310poBoro U 6e30macHoro oopasa KU3HHU (310pOBOE MHUTAHUE,
COOJIIO/ICHNE TUTMEHUYECKUX MPABMWII U HOPM, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OT/AbBIXA,
perynspHas (¢u3NyecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

NMOHMMAaHHE IEHHOCTH NPaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYECK (YMOTPEOJICHUS aIKOTroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPYyA0BOr0 BOCIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;

TFOTOBHOCTb K aKTUBHOU JI€SITEIbHOCTH TEXHOJIOTMYECKOHN U COIIMAIbHOM HAIllpaBI€HHOCTH,
CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEJIbHO  BBINIOJHATH — TaKylo
NESATENBHOCTD;



UHTEpEC K pa3uyHbIM cdepaM MpodecCHOHATHHON NesATETHHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIN BEIOOpP OynyIiel mpodeccuy U peaan30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30oBaHHIO U CaMOOOpPa30BaHUIO HAa MPOTSXKEHUHM BCEi
KU3HU;

7) 3K010TrM4eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKH 11eeco00pa3Hoe OTHOIICHHE K MPHUPOJie KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYLIECTBOBAHUSI;

MOBBILICHUE YPOBHS 3KOJOTMYECKOW KYJbTYphl: MPHOOPETEHHE ONbITAa IJIAHUPOBAHUS
MOCTYTIKOB U OLIEHKU UX BO3MOXHBIX MOCIEICTBUM JIJIs1 OKPYXKAIOLIEH CPebl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJIOTHYECKHUX MPOOJIeM U IyTel UX pelIeHus;

CIOCOOHOCTH UCHOJB30BaTh MpHoOpeTaeMble MpU M3YYeHUU OMOJIOTHUU 3HAHUS U YMEHUS
MpU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHATBHBIM TPUPOONOIH30BAHHEM (COOTIOCHHE
IIpaBUJI TIOBEJCHUS B NPUPOJIEC, HAINPABICHHBIX Ha COXPAHEHUE PABHOBECHUS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OMOChEpPHI);

AKTUBHOE HEINPUATHE JNECUCTBUM, NMPUHOCAIIMX BpEI OKPYXKAIOUIEH NPUPOJHOU CpEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS NPEAIPUHUMAEMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJlM4le Pa3BUTOTO HKOJOTWYECKOI'O MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATEIbHOCTH  JKOJIOTMYECKOW  HAmNpaBJIEHHOCTH, YMEHUS pPYKOBOJCTBOBAaThCS HMH B
M03HABATEIbHOM, KOMMYHUKATUBHOW M COLMAJIbHON MpaKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU IEATETbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykKH W OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYILTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YATATEIbCKON KYJIBTYphI KaK CPEICTBA B3aUMOICUCTBUSA
MEXy JIFOJIbMH U TIO3HAHUS MUPA;

NOHUMaHuEe crenupuku OUONOTUM KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
PaIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHHS 00 OKpYKaIOIIEeM
MHpEe KaKk O €IMHCTBE TMPUPOIbI, 4YeJoBEeKa M OOIIecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHUH IPOoOIeM COXpaHEHUS PUPOTHOTO PABHOBECHS,

yOexk1EHHOCTh B 3HAYMMOCTU OMOJIOTUU JJISi COBPEMEHHON LMBWIM3ALMU: 0OeCcTieueHus
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHUS YEIIOBEYECTBA, TIOMCKA MyTel BBIXO/AA U3 TII00ATBHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOH4MBOMY Pa3BUTHUIO, PALlHOHATIBHOMY
HCIIOJIb30BAaHHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TOJYUYEHUU OMOJOTHYECKUX 3HAHUU B IESIX MOBBIMICHUS 00IIei
KYyJIbTYpbl, €CT€CTBEHHO-Hay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUPYyEeMOl Mpu U3ydeHUU OUOJIOTHH;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMs, MCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIONIB30BaTh MOJyyaeMble 3HAHUS M aHajdu3a U OOBSCHEHWs SBJICHUUN
OKPYKAIOIIET0 MHUpPa M NPOUCXOASIIUX B HEM W3MEHEHUH, yMEHHE JeNaTh 00OCHOBaHHBIE
3aKJIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIONIMXCS JaHHBIX C MENbI0 TOJTY4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BAaTh OMOJIOTMYECKHE 3HAHUS ISl PEIICHUS
po0JieM B peabHBIX )KH3HEHHBIX CUTYaIUsAX;



OCO3HAHHE LEHHOCTH HAY4YHOM IesITeTbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIICAOBATCILCKYIO ACATCIIBHOCTD HHAWBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpPA30BAHUIO U CaMOOOPA30BAHUIO, K
AKTUBHOMY TIOJYUYCHUIO HOBBIX 3HAHUH 1O OHOJIOTMH B COOTBETICTBHM C JKHU3HEHHBIMHU
MOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE PE3yJIbTaThl OCBOEHHUS Y4eOHOTo mpenmera «bHOJOTHs» BKIIOYAIOT:
3HauYUMBbIE JUIsI  (OPMHPOBAHUS MHPOBO33PEHHUS  OOYYArOMIMXCS  MEXKIMCUUILUIMHAPHbBIE
(MexXIIpeIMEeTHBIE) 00IIIeHAYYHbIE TTIOHATHUS, OTPaXKAIOIIHE 11eJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METO/I0B MMO3HAHUS, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTHUS,
SBJIEHUE, MPOLECC, CUCTeMa, HAay4yHbI (akT, NMPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIeAOBaHNUe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JAPYruX), YHHBEpPCAIbHbBIE
yueOHble JeHCTBUS (II03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE, PEryISTHUBHBIE), 00ECIeUnBaIONINe
(dhopMupoBaHre (QyHKIMOHAIBHON T'PaMOTHOCTH U COIMAIBHON KOMIETEHIIMH O0YyYarolIuXxcs,
CHOCOOHOCTh o0yJaroumxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKHNE 3HAHUS M YHUBEpCaJbHble YdeOHbIe JICHCTBUS B I103HABATEIbHOW U
COLIMATTLHON MIPAKTHKE.

MertarnpeMeTHbIE pPe3yabTaThl OCBOCHMS MPOTPAMMBI CpeIHEro oOIIero oOpazoBaHMs
JTOJIKHBI OTPa’KaTh:

OBiageHne YHHBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO  (pOpMyNIHpOBaTh U AaKTyaJU3UpOBaTh MpodiieMy, paccMaTpuBaTh €
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaAJIM3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiu, 000OIIEeHHUs), PAaCKPBIBATh CMBICT OHOIOTHYECKHX
MOHSTHIA (BBIIETATH HX XapaKTEePHbBIE MPU3HAKH, YCTAHABINBATE CBS3H C JPYTUMHU OHITHIMH);

ONpeAeNATh LEeNH JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMH LIETISIMU;

UCTIONIb30BaTh OWOJIOTMYECKHUE TOHATUSA i OOBsACHEHUs (AKTOB W SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, IO aAHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJIIOUCHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPECTBA JUIsl MPEJICTABICHUS CYILIECTBEHHBIX CBSI3ei U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe€ MPOTUBOPEUHMM PAa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHaJIM3a UMEIOIINXCS MaTepUaTbHBIX
1 HeMaTepuajIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESATEIBHOCTb, OLEHUBATH COOTBETCTBHE pPE3yJIbTATOB IIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJIHATH palbOTy B YCIOBHUAX pPEATbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE el CTBHS:



BJIaJIETh HaBBIKAMU Y4€OHO-HUCCIIEOBATEIbCKON U MPOEKTHOU JIEATENIbHOCTH, HaBBIKAMU
paspemeHus mpoosieM, CrocOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
pelIeHHs MPaKTUYEeCKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOOB MO3HAHUS;

UCIOJb30BATh PA3JIMYHbIE BUIBl ACSATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMSA, €ro
MHTEPIpETANY, TPEOoOPa30BaHUIO M NMPHUMEHEHUIO B YYEOHBIX CHUTYallUsX, B TOM YHCIIE IPH
CO3IaHUU YYEOHBIX U COLIMANBHBIX MPOEKTOB;

(hopMHUpPOBATh HAYYHBIA THIT MBIIIICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEN, KIIIOYEBBIMU
MOHATUSIMU U METOIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 337aud B 0Opa30BATENIbHON NEATENIHHOCTH U
KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a/ady, BbIIBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl i JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHIA,
3a/aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHANIM3UPOBATh TMOJYYCHHbIE B XOJA€ pEUICHHS 3a7aud pe3yiabTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAaIIUsIM, OLICHUBATH TIPUOOPETEHHBIH OTIBIT,

OCYIIECTBIISITh IICJICHAINIPABICHHBIN MOUCK MEpPeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
npodeccCHOHANBHYIO Cpeay;

yMETh TIEPEHOCHUTh 3HAHWSA B TIO3HABATEIBHYID M  MPAKTUYECKY0  00JacTu
KHU3HEJIEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MMPEIMETHBIX 001acTeil;

BBIJIBUTAaTh HOBBIE WJCH, Ipeajaratb OpPUTHHAIBHBIC IOAXOAbl M PELICHHs, CTaBUTh
poOJIeMBbl U 3a[1a4H, TOIMyCKAIOIINe aJIbTepHATHUBHbIE PEILICHHS.

3) pa6ora ¢ nungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(popmanmu (Tekcte yueOHOro mocoows,
HAyYHO-TIOMYJISIPHON JMTEpaType, OMOIOTHYECKUX CIOBAPSIX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaIM3UpOBaThb WHGOPMALIMIO DPA3NIUYHBIX BUJIOB U (QOpM
MIpe/ICTaBICHUsI, KPUTUUYECKH OLEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(opMyIHMpOBaTh 3ampoChl U NPUMEHATh PA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
OMOJIOTHYECKOW HH(POPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IIUNIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAlbHYIO (GOpMYy MpEACTaBICHUS OMOJOTHYECKOU
uHpopManuu (cxemsl, rpaduku, 1UarpaMMsbl, TaOJIUIIBI, PUCYHKH U APYToe);

WCIIOJIb30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEICTBA MpH paboTe ¢ OMOJIOTrHYEeCKOM
uH(popManvel: MPUMEHITh XUMUYEecKue, (U3HuecKue U MaTeMaTUYeCKUe 3HAKH U CHMBOJIBL,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEoOpa3oBBIBATE 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABaHUS U 3amMThl HHDOpMammu, WHHOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OgJiajienne yHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH e CTBHSIMU:

1) obmenne:

OCYILECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KU3HU, aKTHBHO Y4acCTBOBATH B JHAJIOTE
WM JUCKYCCHM MO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3a7jaBaTh BOIPOCHI, BbICKA3bIBATh
CYXIIEHUS] OTHOCUTEJIbHO BBINIOJHEHUSI IMIpeJjiaraeMoil 3aJayd, YYWTHIBaTh WHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacmo3HaBaTh HEBepOalbHBIE CpPEACTBA OOIICHHS, TMOHMMATh 3HAYCHHE COIHMATBHBIX
3HAKOB, MPEATNIOCHUIOK BOSHUKHOBEHUSI KOH(DIIUKTHBIX CUTYAllUH, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOAMHU OOINEHUS W B3aUMOJCHCTBHS, MOHMMATh HaMEpPEHUS
JPYTUX JIOJICH, TIPOSBIISITh YBAKUTEIHHOE OTHOUICHHWE K COOECeHUKY U B KOPPEKTHOH (opme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraThb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cCOBMECTHAsI 1eSITeJIbHOCTD:

MOHUMATh U KCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBUAYAIbHON pabOTHI Tpu
penieHnn OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUU C y4€TOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJId COBMECTHON JESTENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOOCTHMKEHMIO: COCTAaBJATh IJIaH ACHCTBHUM, PaCIpelesiaTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KXKIOTO YIaCTHUKA KOMaHbl B OOIIUI pe3ylbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npejasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHUYECKOE TIOBEJEHHUE B PA3IMYHBIX CUTYalUAX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU JeCTBUAMM:

1) camoopranu3anms:

UCTIONb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS TPOOJIEM W WX pEIICHUs B
KU3HCHHBIX M YUYCOHBIX CUTYaIIHSIX;

BbIOMpaTh HA OCHOBE OMOJIOTHYECKHUX 3HAHUH 1EIeBbIE U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO ACSATEIBHOCTD, BBIABIATH MPOOIEMBI,
CTaBUTb U (QOPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIbHOW NESITEIbHOCTH U
KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITEJIFHO COCTABJIATH IJIAH PELICHUs MPOOJIEMBI C YUETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacuMpsATh paMKH y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MIPEATIOYTCHU;

JieaTh OCO3HAHHBIN BHIOODP, apryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATH MIPHUOOPETEHHBINA OTIBIT;

croco0CTBOBATH (HOPMUPOBAHHIO M TPOSIBIICHUIO MIMPOKOH APYIUIMU B Pa3HBIX 00JacTIX
3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATECIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;



BJIaJIeTh HAaBBIKAMU MTO3HABATEIbHON peduIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JAeHCTBUI
Y MBICJIUTENBHBIX MPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHMM, UCIIOJIb30BATh NMPUEMBI pedaekcun
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHBBI U ApI'yMEHTHI APYTHUX IIPU aHAIU3€E PE3YJIbTATOB JAEATEIbHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

IPUHUMATh ce0sl, TIOHMMasi CBOU HEJOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IPU aHAJIU3€E PE3YJIbTATOB JIEATEIBHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYIHX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH IPYTOTO YEJIOBEKa.

INPEIMETHBIE PE3YJIBTATHI

[Ipenmetnbie pe3ynbraThl ocBoeHHs mnporpammbl COO no Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue st yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
crnocoObl JeHCTBUH MO OCBOCHMIO, WHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BUABI
JeSITETLHOCTH TI0 MOJyYEHUI0O HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUI B pa3iIMYHbIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBSI3aHHbIX ¢ Owuojorueil. B
nporpaMMe IpeaMETHBIE PE3yJbTaThl IPEACTABICHBI [0 roJjaM 00ydeHHS.

[IpenmetHbie pe3ynpTaThl OCBOCHMs YydeOHoro mnpenmera «buonorus» 6 10 knacce
JTOJIKHBI OTPa’KaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ M POJU OMOJOrMM B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOTO MHPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX yU€HBIX-OHMOJIOrOB B Pa3BUTHE
6uosioruu, PyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBeKa JUIsl pellieHHs KU3HEHHBIX 3a/1a4;

YMEHHME PacKpbIBaTh COJIEpKaHUE OMOJOTMYECKUX TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKA,
opraHusM, MeTaboiau3sM (OOMeH BEIeCTB M  IpeBpalleHue HHEpPruu), TIoMeocTa3s
(camoperynsuusi), ypOBHEBas  OpraHM3alisl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEIECHUE
(perpoyKIiysi), HacJIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJOTMYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpaJIbHas J0rMa MOJEKyJsipHOW Ouoinorum), 3akonsl (I. Mennpens, T. Moprana, H. W.
BasunoBa) u yueHus (o eHTpax MHOTrooOpasus U MPOUCXOXKIEHUs KyIbTypHbIX pactenuid H. .
BaBuiioBa), onpenenars rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHME BJaJIeTh METOJAaMH HAay4yHOrO MO3HAaHUS B OMOJIOTMU: HAaONIOAEHHE U ONHMCAHUE
KMBBIX CHUCTEM, IpPOLIECCOB M SBIEHUM, OpraHu3alys M IMpPOBEICHHE OHOIOIMYECKOrOo
9KCIIEPUMEHTA, BBIABM)KCHHUE TUIIOTE3bl, BBISABICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PpE3YJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX IOHSATHUH,
TEOpHil U 3aKOHOB, YMEHHUE JI€JIaTh BbIBOAbI HA OCHOBAHUHU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIJEISATh CYHIECTBEHHbIE IPU3HAKHM BHPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U
IpPEBpAILLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTH4ecKoro odmMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHMSI, PA3MHOKEHUSI, UHAUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJIyYeHHbIE 3HAHUS JJIi OOBSICHEHUS! OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, JJI IPUHSTUS PAKTUYECKUX PEILICHUI B OBCEIHEBHOM )KU3HU C 1I€JIbI0 00ecTIeueHus
0€30IIaCHOCTH CBOET0 3/I0POBbS U 3/I0pOBbsSl OKPYKAIOLIMX JIIOJEH, COOMIOIEHUs] HOPM



IPaMOTHOTO TIOBEJIEHUSI B OKpY)KaIOLIeH MNpUPOJHON cpeie, MOHMMaHHE HEOOXOAMMOCTH
WCIIOJIb30BAaHUSl TOCTHKEHUM COBPEMEHHOM OHMOJOTMU M OMOTEXHOJIOTUH JI palMOHAIbHOIO
IIPUPOJIOIIOJIB30BaAHMS;

YMEHHUE pellaTh 3JIEMEHTApHbIE TI'E€HETHYEeCKHE 33aJayd Ha MOHO- W JAUTHOpHIHOE
CKpEIIMBAaHKE, CIICTUICHHOE HACIIE0OBAaHHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKpPEIINBAHUS
JUI IpeACcKa3aHKsl Haclle0BaHUs IPU3HAKOB Y OPraHNU3MOB;

YMEHHUE BBIOIHATH JaOOpaTOpPHBIE M MpaKTHYECKUe paboThl, COOMIOAATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBAThb M HMHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTrO
COJIep>KaHUsl, BKIIIOUAIOILIYIO ITICEBJOHAy4YHbIE 3HAHMsS W3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoil MH(}OpMaIUK, HAyYHO-TIONYJISIPHbIE MaTepUabl), STUHYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIIEeHHs, 00001Ias
OMOJIOTHYECKYI0 HMH(QOPMALIMI0O W3 HECKOIbKMX HCTOYHHUKOB, TIPAMOTHO HCIOJb30BaTh
MOHATUIHBIN anmnapat OUOIOTHH.

[IpenMerHbie pe3ynabTaThl OCBOECHUS yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHHM COBPEMEHHOI €CTEeCTBEHHO-HAay4YHOH KapTHUHBI MUpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Onosornu, PyHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa [T PEIICHHS KIU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp KaHUuEe OMOJOTMUECKUX TEPMUHOB U NOHATHUI: BUJ, OMYJISILINA,
reHO(OH], HBOJIOLUS, MABIXKYLIME CHIbl ((aKTOpbl) SBOJIOLUH, MPUCIOCOOIECHHOCTD
OpPTaHW3MOB, BHUJ000pa3OBaHME, HKOJOTHYECKHE (PAKTOpBL, OSKOCHCTEMa, TPOIYLEHTHI,
KOHCYMEHTbI, PEyLIEHThI, LIENIU MUTaHWs, FKOJIOTHYECKas Mupamuia, OuoreoneHos, ouocdepa;

yMEHUE Wu3laratb Owuonorndyeckue Teopun (dBomounonHas Tteopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS IBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiieBoro cxoactra K. M.
bapa, yepenoBaHus I1aBHBIX HampaBieHuil u myrted sBomonuu A. H. CeBeproa, yuyeHus o
6uocdepe B. . BepHasickoro), onpeneisars rpaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BJa/leTh METOJaMHM HAYYHOIO IMO3HAHUS B OMOJIOTHMHU: HAOJIOJEHHE M OINHCAHUE
KMBBIX CHUCTEM, TIPOLIECCOB M SIBIICHHMH, OpraHM3alus U IPOBEJCHUE OHOJIOTHYECKOro
9KCIIEPUMEHTA, BbIABM)KEHHWE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAYy HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJIYYEHHBIX pPE3yJIbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHUE JI€JIaTh BBIBO/bl HA OCHOBAHUU MOJTY4YEHHBIX PE3YJIBTATOB;

YMEHHE BBIIETAThH CYILIECTBEHHBIE IPU3HAKU CTPOECHUS OMOIOIMYECKUX OOBEKTOB: BUOB,
MOMYJSALUM, MPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOr€OLEHO30B U HKOCHUCTEM,
O0COOCHHOCTH  TPOLIECCOB:  HACTEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHUJI000pa30BaHMsl, IPUCTIOCOOJIEHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOTMUECKHUX (aKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U NIOTOKA YHEPIUU B IKOCHCTEMAX, aHTPOIIOTCHHBIX W3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKUX LHUKJIOB B
ouocdepe;

YMEHUE NPUMEHSTH MOJIyY€HHbIC 3HAHUS JJI1 OOBSICHEHUS! OMOJOrMUYECKHX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS MIPAKTUYCCKUX PEHICHUH B TIOBCEAHEBHOM KU3HU C LIENIBI0 00eCTIeUeHHs
0€30I1aCHOCTH CBOEr0 3/I0POBbS U 3/I0pOBbsSl OKPYKAIOLIUX JIIOJEH, COOIIOIEHUs] HOPM
IPaMOTHOTO TIOBEJIEHUS] B OKPYXAIOIIEH NPUPOIHONW cpeae, MOHMMaHUE HEOOXOJUMOCTH



UCTIOJIb30BAaHUS JOCTH>KEHUH COBpPEMEHHOM ouosorun IS palroOHAIBLHOTO
MIPUPOIOTIONIE30BAHHS;

YMEHHE pellaTh 3JIEeMEHTapHble OMOJOTMYecKHe 3a7aud, COCTaBJIATh CXEMBbI MepeHoca
BEIIECTB M SHEPTHH B IKOCUCTEMaX (LIEMH MUTaHUs);

YMEHHUE BBINOJHATH J1A0OpaTOpHBIE M MpaKTHYECKHUE padOThI, COONIONATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpPaTOPHBIM 000PYTOBAHHUEM;

YMEHUE KPUTUYECKH OLIEHUBATh M HMHTEPIPETHPOBATH HWH(POPMAIHMIO OHMOJIOTHYECKOTO
COJIEpKaHMS, BKJIIOYAIOINIYIO TICEBIOHAYYHbIC 3HAHMS W3 PAa3IWYHBIX WCTOYHHUKOB (CpencTBa
MaccoBoil MH(pOpMaNMM, HAyYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpuUBaTh TIIJI0OANBHBIC
HKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIC TNHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJIOTUYECKYI0 HWH(POPMANMI0 W3 HECKOJBKMX HCTOYHHKOB, T'PAMOTHO HCIOJIB30BATh
MTOHSATUHHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NMporpaMMmblI Bcero o0pa3zoBaTejibHbIE
padoThI padoTbI
pecypchbl
bu6mmoreka [JOK
L bronorns kax Hayka 2 05 https://m.edsoo0.ru/7f41¢c292
5 K S 1 but6mmoreka [IOK
VBRI CHETEMBL I 1x Opratisatit https://m.edsoo0.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOCHUE KIICTKU 8 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
4 KuszneaesaTenbHOCTh KIETK 6 bubmmorexa LIOK
HN3H ATCIIBHOCTD TKHN
ACHTEN https://m.edsoo0.ru/7f41c292
5 PasMHOkKEeHHE M MTHAMBUAYAJIBHOE Pa3BUTHE 5 1 bu6mumorexa [LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U U3MEHUYUBOCTD but6mmoreka [IOK
6 8 1.5
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
8 PesenBioe Bhe 1 bubmuorexa [JOK
BH BpEMA
P P https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 0 4



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 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | IlpakTHyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/IbHbBIC
padoTbI padoTbI
pecypcbl
bu6anoreka LIOK
9 1
L JBomonuotka Grotorna https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [IOK
3emute ' https://m.edsoo.ru/7f41cc74
3 0 5 1 but6mmoreka [IOK
PTAHHSMBL 1 OKpYHATOIAR Cpena https://m.edsoo.ru/7f41cc74
4 Coo6 9 bubmuorexa [JOK
000111€CTBA U IKOJIOTUYECKUE CUCTEMBI httos://m.edsoo.ru/7fAlcc74
5 p 5 but6mmoreka [IOK
€3€pBHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 95

I[TPOTPAMME



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




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KosmuecrBo yacos Nara DeKTpoHHbIe HU(pPOBBIE
Tema YpoKa K()]-[Tpo_m,]-[b[e HpaKanecxne 06pa30BaTeJIbHLIe
n/n Bcero U3y4YeHHs
padoTsI padoThbI pecypcbl
bubmuorexa [IOK
1 Buonorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTtoab! mo3HaHud KUBOU
npupoasl. [IpakTudeckas padora
2 NIQ) lp«IJ/IICHOJII;3OBaHI/Ie paer)quHx 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUYECHUHU
OMOJIOTHYECKHUX 00BEKTOBY
3 buonoruyeckue cuctemsl, 1 but6mmoreka [IOK
HPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKHN cOCTaB KIeTKU. Boga 1 bu6muoreka [IOK
U MUHEpaJIbHBIE COIU https://m.edso0.ru/863e674¢
5 Bbenku. CoctaB u cTpoeHue 6enKkoB 1 bubmmorexa LIOK
https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KaranuzaTopsl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue 1 05 bubmuotexa [JOK
KaTaJUTHYECKON aKTHBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IPUMEpPEe aMUIIa3hl
VI KaTaaas3bl)»
bubmuorexa [IOK
! YraeBoRsL. Jummter 1 https://m.edso0.ru/863e6870



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

bu6mmoreka [IOK

8 Hyxnentossie xuciorsl. AT® https://m.edso0.ru/863e6d5c
9 HcTopus u Mmetoabl u3yuyeHus bu6mmorexa LIOK
kneTku. Knerounas reopus https://m.edso0.ru/863e6e88
10 Krerka kak nenoctHas xuBas
cucTemMa
CrpoeHnue 3yKapruoTUYECKON
kietku. Jlaboparopnas pabota Ne
2 «M3ydeHue cTpoeHUs! KJIETOK bu6nuorexa LIOK
11 pacTeHuil, )KMBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepui Mol MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»

12 OOMeH BelecTB WA METab0IH3M bubmmorexa LIOK
https://m.edso0.ru/863e766¢
bubmuorexa [IOK

13 dorociiTes. XemocHrTes https://m.edso0.ru/863e7c98

14 OHepreTHyecKuii 0OMeH Bubmmorexa OK
https://m.edsoo.ru/863e7aae

JKU3HEHHBIN HUKIT KIETKH.
[enenue kinerku. MuTos.
15 JlaGopaTopnasi pabota Ne 3 05 bubmuorexa [JOK
«Habnroienne MUTO3a B KIIETKaX https://m.edso0.ru/863e7dc4
KOHYMKA KOpeIIKa JIyka Ha
TOTOBBIX MUKPOIpPEapaTax»
16 buocunres 6enka. Peakmus bu6nmmorexa [IOK
MaTPUYHOrO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsuus — OuocuHTe3 Oeka bu6nuoreka [IOK



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

https://m.edso0.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HA — bub6morexa [IOK
BUPYCHI https://m.edso0.ru/863e7540
bu6nuorexa [IOK
19 DOpMBI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OMJI010TBOPEHHE.
JlabopaTtopnast pabota Ne 4 bubnuotexa [JOK
21 0.5
«M3ydenue cTpoeHHs MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
29 NHauBuyansHOE pa3BUTHE bu6nmoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HaCJIe,I[CTBeHHOg:I/I u bubmmorera [IOK
https://m.edso0.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTHU HACTEAOBaHUS
24 npmHaKOJI;. MOHOFI/I6pI/ID);[H0€ bubmorexa LIOK
https://m.edso0.ru/863e8878
CKpEeIIMBaHNe
| s cpem
https://m.edsoo.ru/863e89a4
HACJICIOBaHUS MPU3HAKOB
CuenieHHOe HACIeJOBaHHE
26 npu3HaKkoB. JJaboparopHas pabora 0.5 bubmmorexa LIOK

Ne 5 «M3y4yenue pe3yabTaToB

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



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

MOHOTHOPHIHOTO M TUTHOPHUIHOTO
CKpEIIMBAaHMS Y IPO30(HITBI HA
TOTOBBIX MUKPOIpEmapaTax»

I'enetuka nona. HacinegoBanue bu6nuoreka [IOK
27 1
NPU3HAKOB, CLIEIUIEHHBIX C IOJIOM https://m.edso0.ru/863e8c60
M3MeHYNBOCTS.
HenacneacteeHHass UBMEHYHUBOCT.
JlaGopaTopHas pabota Ne 6.
28 I/ISY‘IIG)HI/IepMO,HIf(I)HKaHHOHHOfI 1 0.5 bubmmorexa HOK
https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psijia U
BAPHUALMOHHON KPUBOW»
HacnenctBenHasi U3MEHUYHUBOCTb.
29 JlaGopatopHas pabota Ne 7. 1 05 bu6nuorexa LIOK
«AHaIIN3 MyTaIUi y IPO30PHIIBI ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»
bubmuorexa [IOK
30 Penetiica enosexa 1 https://m.edso0.ru/863e8d78
Pesepsubiil ypok. O6001eHIE TIO
31 teMe «HacnencTBeHHOCTE U 1
U3MEHYMBOCTHh OPTaHU3MOBY
32 Cenexnys KaK HayKa U TPoIIece 1 bubmmorexa LIOK
https://m.edso0.ru/863e9214
33 MeToabl 1 JOCTHIKEHUS CEIEKIINN 1 but6mmoreka [IOK
pacTeHui 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHoorus Kak orpacib 1 bu6nuorexa LIOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4



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

[TPOTPAMME




11 KIIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbBIe nH(ppoBbIE

Ne Jara
Tema ypoka Kontponbheie | IpakTHyeckue oGpa3oBaTesIbHbIE
n/n Bceero U3YyYeHHs
padoThbI padoThI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 buommorexa [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus NnpeacTaBieHun 1 bubnuorexa LIOK
00 »BoIOIIMN https://m.edso0.ru/863e9570
3 MukposBontonus 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
[Momynsiiust Kak AIeMeHTapHas
€IMHHIIA BUIA ¥ SBOJIOIUH.
4 HI;6opI:TopHI;;1 pabora ;9 1 1 0.5 brbmmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUIOB IO
MOP(}OIOTHIECKOMY KPUTEPHIOH
5 JIBuoKy1ye cuibl (3IeMEHTapHbIe 1 bu6nuorexa LIOK
(bakTOPHI) SBOIIOIUH https://m.edsoo.ru/863e9da4
. bubnanoreka LIOK
6 EctectBenHslit 0T00p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BOIOLMU:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUs000pazoBanue. Jlaboparopuas 1 05 bubmuorexa [JOK
pabora Ne 2 «Onmcanue ' https://m.edsoo.ru/863e9fde
pUCTIOCOOJICHHOCTH OpraHu3Ma
€€ OTHOCUTEIIHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bu6nuorexa LIOK
MaKpO?IBOJIFOIIMN https://m.edsoo.ru/863e9cle



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

HeoOpatumocTs 3BOIIONINN

WcTopus xu3nu Ha 3emiie U

10 n
METO/Ibl €€ N3YyUEHUs
11 I'unore3sl NPOUCXOKACHUS KUZHU bubnuorexa LIOK
Ha 3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe )u3Hu Ha 3emMiie 1o 3pam bu6nuoreka [IOK
12
¥ [epuoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOJIIOLUH
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpakTrueckas padorta Ne 1 bubmuorexa [JOK
13 0.5
«M3yueHne UCKOTaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIHSIX
14 CoBpemMeHHas cucTema bubmuorexa [JOK
OpPraHMYEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YeJIOBEKa bu6nmoreka [IOK
(aHTpOMIOreHEe3) https://m.edsoo.ru/863eac2c
16 JIBuoxymiue cuibl (pakTophl) bubmuotexa [JOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNH
4eJI0BEKa
18 UYenoBeyeckue pachkl U IPUPOIHbBIC bubmuotexa [JOK
aJlanTalyy 4eIoBeKa https://m.edsoo.ru/863eaea?
PesepBHelil ypok. O600IICHHE 10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 00UTaHHS U YKOJIOTHYECKHUE bub6mmorexa LIOK



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

bakTopsI

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

Abuotnyeckue (HaKkTOpHI.
JlaboparopHuas pabota Ne 3.
«Mopdonmorunueckre 0coOEHHOCTH

but6mmoreka [IOK

22 PACTCIHH 13 Pastiblx MeCT 05 https://m.edso00.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)

bu6nmmoreka [IOK

23 broTitieckie (akTops https://m.edsoo0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomyssud. [lpaktuueckas padora

24 No 2 «Toacu€T moTHOCTH 0.5
MOMYJIALMNA Pa3HBIX BUIOB
pacTeHui»

o5 Coo0rmiecTBa OpraHu3MoOB — bubnmoreka [IOK
OuoreHo3 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [IOK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNn

97 9KOCUCTEMBI. DKOJIOTHUECKUE bubmuorexa [IOK
nupamuibl. CBOWCTBA IKOCUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 [TpupotHBIE SKOCUCTEMBI

29 AHTPONIOTE€HHBIE YKOCUCTEMBI

30 buocdepa — rinobanpHas bu6nnoreka [IOK
9KOCUCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuotexa [JOK



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

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

32 UYenosedecTBo B Orochepe 3emin 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bu6nmnoreka [IOK
4eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
Peseprubiii ypok. O60061eHre

34 TeMbl «CooO1iecTsa u 1
IKOJIOTHYECKUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET
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