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MNOACHUTEJBHASA 3AIIMCKA

IIpu pazpaboTke nporpammsl MO OHMOJOTMM TEOPETHYECKYIO OCHOBY JUIS
OTIpEENICHHs] MOAX0J0B K (DOPMUPOBAHUIO COJEpKAHUS Yy4yeOHOro mpeaMmera
«buonorusa» cocraBmm: KoHuenryainbHele nonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIel, COAEpKaHMs, pe3ylbTaToB OOy4YeHHUS W
TpeOOBAaHUM K YPOBHIO MTOJATOTOBKH BBIMTYCKHUKOB, MOJOXKEHHUS 00 OOIIMX MEsIX U
IOPUHLIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETO
oO1ero oopazoBanus B Poccuiickoit denepainu, a Takxke MOJ0XKEHUs 0 crienuduke
ouonoruu, €€ 3HAYEHWW B T[O3HAHUM JKUBOM MNPUPOABI M 0OecleyeHun
CYLIECTBOBAHUS 4eJIOBEUECKOro odmiecTBa. COrjgacHO Ha3BaHHBIM IOJIOKECHUSM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

IIporpamMma o 6uosoruu 1aét NpeacTaBIeHUE O LEelsX, 00 00IIel cTpaTeruu
00yueHUs1, BOCIIUTAHUS U PA3BUTHUS 00YUAIOUINXCS CPECTBAMU YUeOHOT0 MpeAMETa
«buonorus», onpenenser 00s3aTeNbHOE MPEIMETHOE COJIEP)KAHUE, €T0 CTPYKTYPY,
pacnpeseneHue Mo pas3jesiaM M TeMaM, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTD
U3y4eHHUs Y4eOHOro Marepuaia ¢ y4éToM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO IIpOLEcCa, BO3PACTHBIX OCOOEHHOCTEN
O0yJaroIIUXCsl.

B nporpamme 1o 6M0J0ruu TaKKe yUUTHIBAIOTCS TPEOOBAHMS K INIAHUPYEMBIM
JUYHOCTHBIM, METalmpeIMETHbIM M MpPEIMETHBIM pe3yjbTaTaM oOOyuYeHHus B
(dbopmMupoBaHUU OCHOBHBIX BU/JIOB yueOHO-1103HaBaTEIbHON
JESTENIbHOCTH/Y4EOHbIX JIEHCTBUH OOY4YaIOIIMXCSI MO OCBOEHUIO COAEpIKAHMS
OMOJOTNYECKOro 00pa30BaHMUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbI YPOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHMOJIOTMH, OJjlarojapss 4eMy B HeE
IIPOCMATPUBAETCS  HAIPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3aHHBIX C
(dopMupoBaHueM €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHUA, LEHHOCTHBIX
OpMEHTAlMN JTMYHOCTH, SKOJIOTUYECKOTO MBIIUIEHHUS, IPEICTABICHUNA O 3JI0POBOM
oOpa3e XHM3HM U OEpEKHBIM OTHOILLIEHHWEM K OKPY’)KaIOIIEeW MNpPUPOJHOM cpere.
[ToaToMy Hapsmy ¢ U3y4eHHEM OOIIEONOJIOTHYECKUX TEOPHid, a TAK)KE 3HAHHUHA O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'O PaHIa U CYIIHOCTH OCHOBHBIX IIPOTEKAKOUIUX B
HUX IPOLECCOB B MPOrpamMMe MO0 OMOJIOTMHU YAEIEHO BHHMAHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B MOBCEIHEBHOM >KM3HU JJIsl PELIEHUs NPUKIaJHbIX 3a/1a4, B
TOM 4YHCJIE: NPO(PHIAKTUKMA HACJIEICTBEHHBIX 3a00JIEBaHUI YeIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUS 3KOJOTHUYECKH LIE€JecO00pa3HOro
NOBEJICHUS B OKPY>KaoIllel MPUPOAHOMN Cpelle, aHAJIM3a BIMSHUS XO3HCTBEHHOM
JESTENIbHOCTH YEJIOBEKAa HA COCTOSIHUE IPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHUMaHUSA K MPUKIATHON HaNpaBIEHHOCTH Y4Ye€OHOro mpeaMmera
«buonorus» MpoAMKTOBaHO HEOOXOAUMOCTHIO 00ECTIEUEHHSI YCIOBUNA ISl pEIICHUS



OJTHOM M3 aKTyaJbHBIX 3a]a4 MIKOJLHOTO OMOJOTUYECKOTO 00pa3oBaHMs, KOTOpas
npezamnoiaraetT GopMupoBaHUE y OOyYarOMIUXCs CIIOCOOHOCTH aganTHPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAOLIETOCS COBPEMEHHOIO MUPA.

buonoruss Ha ypoBHE CpelHEro oOIIero o0pa3oBaHUs 3aHMMAET BaXXHOE
Mecto. OHa obOecneunBaeT (HOpMUpPOBAHHE y OOYYAIOIIMXCS TMPEJACTABICHUN O
HAYYHOW KapTHHE MHpa, paclupsieT U o0oOIIaeT 3HaHUSA O KUBOU MpHpoOaE, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3alii W 3BOJIOLHH, CO3JAET
yCIOBUSI  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MOpuUponbl, (HOPMHUPOBAHUS
(GyHKUIHMOHAIBHOM T'paMOTHOCTH, HaBBIKOB 3JI0pOBOr0 U Oe3zomacHoro oOpasa
KU3HH, FIKOJIOTUYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHMS K KUBOW MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3naueHne OMOIOTUS UMEET TaKkKe JJIsl PeIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero oOpa3oBaHMs, COLMATM3ALIU
oOyuaromuxcs. M3ydyenue 6uosorun oOecrieyuBaeT yciaoBus Uil (popMUpOBaHUS
WHTEJUIEKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX W HWH(OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HHTErpaluy OHOJOTMYECKHX 3HAHHHA C
MPEICTABIICHUSIMU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpaguu. Ha3zBaHHbIe MONOXKEHUS O MpeJHA3HAYEHUU Y4eOHOTO TMpeaMmeTa
«buonorus» COCTaBUIM OCHOBY JUIsl OIpEAENICHUs TMOJAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MNPEICTABIEHHOTO B MpPOrpaMMe IO
OHMOJIOTHH.

Ot6op conepxkanus ydeOHOTO mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3UIMK KyJIbTYpOCOOOPAa3HOrO IMOAXO0AA, B COOTBETCTBUU C
KOTOpPbIM OOy4aroIuecs: JOJKHBI OCBOUTH 3HAHMS U yMEHHS, 3HAUUMbIC IS
dbopmupoBaHusi O00IICH KyJbTYpbI, OMNpPEACISAIONINE aJICKBaTHOE TOBEJCHUE
YelloBeKa B OKPYXKarolled MPUPOAHON cpefie, BOCTPeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MecTo B 3TOH CUCTeME 3HaHMii
3aHUMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIyKaT OCHOBOU i (hOPMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHE MuUpa U
LHEHHOCTHBIX  OPUEHTAIMSAX  JHUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3ALMH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COJIEp)KaHUsS Yy4yeOHOTO Marepuaia B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYECHHS 3HAHUM 00
OTIIMYUTENIbHBIX OCOOCHHOCTSX JKMBOW MPUPOJBL, O €€ YPOBHEBOW OpraHU3alMU U
IBOJIIOLMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICTIEHBI CIIEIYIOIINE COJIepKATEIbHbIE JIMHUU: «bHONIorus Kak Hayka. MeTosl
HAy4yHOTrO To3HaHUs», «Kierka kak Ouosjormyeckas cucreMan, «Opranmsm Kak
ouosnornyeckas cucrema»n, «Cucrema ¥ MHOrooOpaszue OpPraHMYeCKOro MHUpPay,
«OBONIOLUS )KUBOUW MIPUPOIBDY, « IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.



ens wm3ydenuss ydeOHOTO mpenmera «bwosnorus» Ha 06a30BOM ypOBHE —
OBNaJicHUE  OOyYalOMMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra W MOpHOOpPETEeHHE YMEHUM
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JCHCTBHUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HCHHBIX MPOOIIEM.

JlocTmkeHre 1eau u3ydeHus ydeOHoro mpenMera «buonorus» Ha 6a30BOM
ypPOBHE 00€CTIeYMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOEHHE OOYYarOlUMMHCS CHUCTEMbl 3HAHHU O OHOJIOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiaX, CIyXKalluX OCHOBOM
Uisi (OPMUPOBAHUS TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHPA, O
METOJaX HAy4YHOT'O IMO3HAHMS, CTPOCHUH, MHOT'0O0pa3ui U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHW3alliy, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopMupoBaHrUe y OOYYaIOIIMXCS IO3HABATEIbHBIX, WHTEIUICKTYyalbHbIX H
TBOPYECKUX CIOCOOHOCTEHM B MpOIlECCe aHaiM3a JAaHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3TJISAOB, WJEH W TOAXOJOB K HM3YyYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHS OpTraHU3AINY;

CTAaHOBJICHHE Yy oOOydarommuxcsi oOmeld KyabTyphl, (PYHKIIMOHATIBHON
I'PaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OIEHUBATH SIBIICHHUS OKPY>KAIOIIETO
MUpa KUBOU TIPUPO/IB HA OCHOBAHUY 3HAHUI M OTIBITA, TIOJYYCHHBIX MTPU U3yUYCHUN
omonoruu;

dbopMupoBaHue y OOYYarOIIUXCS YMEHUH WIUIFOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESITEIHPHOCTH YEJIIOBEKa, Pa3BUTUHU
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIUTAHUE YOEXKJIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOIO OTHOUIEHUS K HEM, COOTIOICHUS] S TUYECKUX
HOPM IIPH TPOBEJICHUN OMOJIOTHICCKUX UCCIICIOBAHMIA;

OCO3HAHME IICHHOCTH OWOJOTUYECKUX 3HAHWK JUIS TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpBI, JUisl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUIN B IOBCEAHEBHOM XKU3HU IS
OLIEHKU IOCJIEICTBUM CBOEH JIESATEIRHOCTH IO OTHOLICHUIO K OKPYXKAOLIEN Cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHWE U COONIOZICHHE MeEpP NPODUITAKTUKU
3a001€BaHUI.

B cucreme cpemgnero oOmiero oOpasoBanusi «buosjorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM yYEOHBIM TPEIMETOM, BXOISAIIUM B
CoCTaB IpeaMeTHON 00acTh « EcTeCTBEeHHO-HAyYHBIC TIPEIMETHIY.

Jlist m3ydenusi 6uoaoruy Ha 6a30BOM YPOBHE CpeTHEro 00I1Iero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kiracce — 34 gaca (1 gac B Heento), B 11 kimacce — 34 yaca
(1 gac B HenemO).



COAEPKXAHUE OBYYEHMUSA
10 KVIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorust kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (pryiocodueit, STUKON, SCTETUKONW W TIPABOM.
Ponb Ouonoruu B popMUpOBAaHUU COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Mertoabl MO3HAHMS KUBOM MPUPOJIBI (HAOTIOIEHNE, SKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, Kiaaccuukamus, MOJETUpOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JleMoHCTpauuu:

[Toprpersr: Y. JapBun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble ¥ pakTHYeCKHEe padoThbI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHue pas3iIMYHBIX METOAOB MpHU
W3YUYECHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7ZKuBble cucTEeMbI M HX OPraHU3AIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouongorun. Otanyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHCTEM U X pa3HOOOpa3ue. YPOBHU OpraHu3aliud OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIN, MOMYJISIMOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIneHOTHYeCKu ), OMoCc(epHBIA.

JdeMoHcTpanuu:

Tabmuiel 1 cxembl: « OCHOBHBIE IPU3HAKHU KU3HUY, « Y POBHU OpPTaHU3AIINT
YKUBOW NMPUPOIBD.

O6opynoBanue: Mmojenb moJiekyisl JJTHK.

Tema 3. XuMn4ecknii COCTAB M CTPOEHHE KJIETKH.

XHWMHUYECKHM COCTaB KIETKH. XUMUYECKUE DJIEMEHTBI: MaKpO3JEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpaJbHBIX BenlecTB B Kkierke. [loanepkanue
OCMOTHYECKOI0 OaaHca.

benku. CoctaB u cTpoeHre OeNKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
HeszameHnMbie ¥ 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJIeKyJibl (MIEpBUYHAS, BTOpPUYHAs, TpETUYHAA U
YeTBepTUYHAsI CTPYKTypa). XHUMHUYECKHE CBoWcTBa OenkoB. buomormueckue
byHKIUNU OEITKOB.



depMeHTHI — OnosiornYeckre Katanu3aTopel. CTpoeHue pepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas cnenuduyHocTh. Kodepmentsl. Buramunbl. OTinuuns
(GbepMEeHTOB OT HEOPTraHUYECKUX KaTalnu3aTOPOB.

VYrieBoibl: MOHOCAXapuabl (MTI0K03a, pru003a U Ae30KCUpu003a), Aucaxapuabl
(caxapo3a, JlakTo3a) U ToJHMcaxapuibl (Kpaxmaj, TJUKOTeH, eJUII003a).
buonornueckue GyHKIIUN YTIIEBOAOB.

Jlumuasl:  Tpurnuuepuabl, docdomunuasl, crepounbl. [ uapoduabHO-
runpodoOHbie  cBoiicTBa. buonornueckue Gyukuuu gunugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK MCTOYHUKOB YHEPTHUU.

Hykneunoseie xucnmorel: JHK wun PHK. Hykneornast — MoHOMEpBI
HyKJIeMHOBBIX KUCHOT. Crpoenue n @ynkuuu JIHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMU.

[uronorus — Hayka o kietke. Kiietounast Teopusi — IpuMep B3aUMOJICHCTBUS
ujeil 1 pakToB B HAYYHOM MO3HAHUH. MeTObl N3YUYEHUS KIETKH.

Krnetka kak nenoctHas *uBas cucrema. OOuiye npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, moiekyinsl JIHK kak renermueckuii ammapat, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: »dyKapuoTHueckas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOE€HHUsl MpokapuoThyeckor kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIBHOM, >KUBOTHOU H
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KIIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIUKC, UX
dbynkuuu. [Inazmarnueckas memOpana, e€ cBoiictBa u ¢pyHkuuu. l{luromnazma u eé
opraHousibl. OnHomeMOpannble opraHounbl knetku: JIIC, ammapar ['onbmxu,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKHA: MUTOXOHIPHUH, ILIACTHJIBI.
[TpoucxoxaeHnne MUTOXOHApUA W miaacTua. Buael mmactun. HememOpanubie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KIETOYHBIA IIEHTP, MEHTPUOIH, PECHUYKH,
KIyTUKU. QyHKIIMU OPraHOMJOB KIIETKU. BKiItoueHus .

SAnpo — perynaropHsiii HeHTp KieTku. CTpoeHue sjpa: siaepHas 000Jo0uKa,
KAapHOoILUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdeMoHcTpanuu:

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

Junarpammel: «PacripeneieHne XuMHU4ECKUX 3JIEMEHTOB B HEKUBOU MPUPOJIE»,
«Pacmpenenenne XMMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEY.

Tabmuubr 1 cxembl: «llepuoguueckass TabiMIla XUMUYECKHX DIIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbD», «brocuntes 6enka», « CTpoeHre MOJIEKYJIbI OeIKay,
«Ctpoenue pepmentay, «Hyknennonbie kuciotel. JJHK», «CtpoeHue mMomekyIbl



AT®y», «CtpoeHue 3yKapuoTHYECKOU KIIETKN», « CTPOCHHE KMBOTHOU KIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTPOCHUE MPOKAPUOTHUUECKON KIIETKI,
«CTpoeHue sapa KIETKn», « YTIeBOAbDY, «JIunuasn».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJAOBaHHME JUIsl TMPOBEACHUS
HAOJIIOACHUM, W3MEPEHM, SKCHEPUMEHTOB, MHUKpPOIpPENapaTrbl pPACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

JlabopaTopHble U MpaKkTHYECKHE PAadOThI:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM aKTUBHOCTU
(bepMeHTOB (Ha MpUMEPE aMUIIa3bl UM KaTajasbl)».

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUS KJIETOK PACTECHUI,
JKUBOTHBIX U OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OIHCaHUE.

Tema 4. /KuzHeaeaTeJbHOCTDh KJIECTKH.

OOMeH BelIecTB, WiM MeTaboau3M. AccuMmisius (TJIacTUYeCKud 0OMeH) U
JUCCUMWISIUSA (PHEPreTUUeCKuii oOMEH) — JIB€ CTOPOHBI E€IUHOTO Tpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIUM B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BeniecTB: aBTOTpOdHBIN U TeTepoTpodHbIi. Ponb hepMeHTOB B
0OMEHE BEIlleCTB U MPEBPAIICHUHN SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (¢a3bl (oTocuHTe3a. Peakiumn
dotocunTteza. IpdexTuBHOCTh PoTOCcHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl )KU3HU
Ha 3emiie. BausHue yciaoBuii cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocuHTe3. XeMOCUHTE3UpYoIe 0akTepuu. 3HaYeHUE XEMOCUHTE3a s
JKU3HU Ha 3eMIIe.

DHepreTuuyeckuii oOMeH B KJIeTKe. PaciiernieHne BEIIeCTB, BBbIAEICHUE U
aKKyMYJIMPOBAaHHE YHEPTHH B KIJIETKE. DTarbl JHEPT€TUYECKOro 0OMeHa. [ muKkonus.
bpoxxenne u ero Buibl. KuCIOpOIHOE OKHUCIIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnutensHoe dochopunupoanue. DPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHa.

Peaknuun wMarpuunoro cunrte3a. ['‘enernueckas wuHpopmamus u JJHK.
Peanuzauusi reHetudeckoil MHPopManuu B KIETKE. ['@HeTHYeCKHil KOO M €ro
cBoicTBa. Tpanckpunuusa — maTpuunblid cuate3 PHK. Tpancnanus — OuocunTes
Ooenka. Ortambl TpaHcimsauuu. KoaupoBanwe aMuHOKHCIOT. Pons pubGocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl xu3HU — BUpychl. MicTtopust oTkpbiTust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS U KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacTeHuid, >KMBOTHBIX ¢ YEJIOBEKA, BBHI3LIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenoreka (BUY) — Bo3oynurens CIIN/a.



OOpatHast ~ TpaHCKpWIIHs, peBepraza W  uHTerpaza.  lIpodummakTika
pacmpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanuu:

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

Tabmuiel U cxeMbl: «Tunbl nutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTudeckuii ooOMeny», «Ximopomracty, «Dorocunres», «Crpoenne HK»,
«CtpoeHue u GyHKIIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTnaeckuit Kom,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6GopynoBanue: moaenu-anmumkanuu «Y apoenue JHK u Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTK», MoAenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe U MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii 1uKI, WIM KU3HEHHBIM IUKI KiIeTku. MHTepdaza u MHTO3.
[Ipomecchl, mpotekatomue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI HabOp — KapHUOTHIL
JIumiouaHBI W TalJIOWJHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XpOMAaTHJIBI.
[{uToJIOTUUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHAUBUAYAIBHOIO  Pa3BUTHSA
OpPraHU3MOB.

Henenue knerku — muto3. Craauu mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAUAX MUTO3a. BHOTOTHYECKUI CMBICI MUTO3A.

[Iporpammupyemasi ruOEIb KIETKU — aroITo3.

®dopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrionoe u nojoBoe. Buapl 6ecnonoro
Pa3MHOXKEHUA: JIEJICHHE HANBOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
CIIOpooOpa30BaHNe, BETeTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJI CENEKIIUU.

[TonoBoe pasMHOXKEHUE, €r0 OTJIMYUSI OT OECTIOJIOTO.

Meiio3. Cragun menosza. Ilpoueccsl, nmpoucxonsiiye Ha CTaausaxX Meio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuil cmbICl U
3HAYEHHUE MEeNo03a.

l'amerorenes — mnporecc 00pa30BaHUS TMOJOBBIX KIETOK VY JKMBOTHBIX.
[TomoBbie Kene3bl: CeMEHHUKH W sSUIHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30uj, SHIEKIeTKa) — CIEepMaTOreHe3 M OBOTEHE3.
OcoOEHHOCTH CTpPOCHHS SAWIEKIETOK U crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapreHorenes.

NunuBuayanbHoe pa3BuThe (OHTOreHE3). OMOPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPHOHAIBHOTO PA3BUTHUS y MO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpyssiius, opraHorere3. IloctomOpuoHambHOE pa3BUTHE. THUIIBI
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (Ju4uHO4YHOE). BnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butne pactenuil. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTa/INU PA3BUTHUSL.

JdeMoHcTpauuu:

Tabmumsr u cxembl: «DopMbl pa3MHOKEHHUS OpPraHU3MOBY», «J{BoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUU», «BereraTuBHOe pa3MHOXKEHHUE
pactenmity, «Jlenenue KieTku Oaktepuiiy, «CTpoe€HHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounbsiii nuki», «Pemmukamusa JJHK», «Mutosy,
«Menos», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMEeTOreHe3 y MIIEKOIUTAOIINX 1
4e0BeKa», «OCHOBHBIE CTAIMM OHTOTE€HE3a».

O6opynoBanue: MHKPOCKOT, MUKPOITPENAPATHI «Cnepmaro3onasl
MJICKOTTUTAIOIIETO», «SHIEKIeTKAa MIICKOMUTAIOIETro», «KapuoKknHe3 B KIIETKaX
KOpElIKa JIyKa», MarHuTHas MOJEIb-alllUIMKalus «JleleHue KIeTKu», MOJEIb
JHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ npakTHYEeCKHE PadOThbI:

JlaGopatopuass pabora Ne 3. «HaOmromeHnume muTOo3a B KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpPOITpEHapaTax».

Tema 6. HaciiencTBEeHHOCTH M K3MEHYUBOCTH OPraHU3MOB.

[IpenmeT u 3agaun renetuku. Mctopus pa3BuThs reHETUKH. PoJib UTOIOTHH
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETHUKH. BKiIaa pOCCHUCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKH. MeToabl TEeHETUKU (TUOpUI0IOTHYECKUH,
UTOI€HETUYECKUH, MOJEKYIIpHO-TeHETHYeCKHil). (OCHOBHBIE TE€HETHYECKUE
noHATHUSA. [ eHeTuYecKas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKOH eIuHO00pa3us THOPUIIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH paCIICIJICHUS TPU3HAKOB. [ nunmoresa
YUCTOTHI raMeT. [1oHOEe 1 HeMOoJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJICIOBAHUS
npu3HakoB.  llUTOreHeTMYeCKUEe  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUS.
AHanuzupytoliee ckpenmpanue. Mcnoap30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CueruieHHOE HacyieioBaHue npu3HakoB. Pabora T. MopraHna 1o crienjieHHoOMY
HaCJIeI0BaHUIO TeHOB. HapyllleHue ClernieHns FTeHOB B Pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOpHUs HACIEACTBEHHOCTHU. | €eHETUUECKHE KapThl.



I'eneruka noma. XpoMOCOMHOE OIpejeeHue noia. AyToCOMbl U MOJIOBBIE
XpoMoCcOMBI. ['omoramerHele W reTeporaMeTrHele OpraHusmbl. HacienoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTH. BUIbI N3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBEHHASI.
Ponp  cpeabl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOAU(DUKAIMOHHOW U3MEHYMBOCTU. BapuallnoHHbBIN psii M BapUallMOHHAsL KPUBasl.
Hopma peakuuum npusHaka. KoqnueCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U HUX
HOpMa peakinu. CBoicTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennas, win TeHOTUNHYECKas, W3MEHYMBOCTh. KomOuHaTUBHAas
U3MEHYMBOCTh. Meil03 W MOJOBOM Mpouecc — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. MyTanimonHas n3MeHUnBOCTh. Kiaccudukanusi MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaruii. MyTareHHnbie (akTopsbl.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliecTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

BresepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONbI TE€HETHUKHU
YyeJIOBEKa: TeHEeaJlOTMYSCKNM, OJIM3HEIOBBIM, IMTONCHETUYECKUI, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpemeHHOE OnpeIeNICHHE reHOTHUINA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIHMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T11P-anamm3a. HacneacTtBeHHble 3a00JIcBaHUS YENOBEKAa: TEHHBIC OOJIC3HH,
OOJIe3HU C HACIEICTBEHHON MPEeIpacloiIoKeHHOCThIO, XPOMOCOMHBIE OOJE3HHU.
Comarnueckue H TeHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpUHIMIIBI
310pOBOro 00pa3a >KU3HU, JUATHOCTUKH, MPOMUIAKTUKY U JICUCHUSI TEHETUYECKUX
Oone3Hel. MeauKo-reHeTUYeCKoe KOHCYJbTHUPOBAHUE. 3HAUCHHE MEIUITUHCKOM
TEHETUKU B MPEJOTBPAICHUN U JICYEHUU FEHETUYECKUX 3a00JIeBaHUM YeOBeKa.

JdemoHcTpauuu:

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

Tabnuubl u cxembl: « MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 [IUTOTeHEeTHYeCKas
OCHOBAa», «3aKOH PaCUIEIIEHUS U €r0 HUTON€HETUYECKask OCHOBA, «3aKOH YUCTOTHI
ramer», «luruépuaHoe ckpemmBanuey, «lluTonornyeckrue OCHOBBI JUTHOPUIHOTO
CKpelMBaHus», «Menos», «B3auMoaencTBre ayiebHbIX TEHOB», «l eHeThndecKue
KapThl pacTeHUH, )KUBOTHBIX U 4eJOBeKa», «I'eHeThka moya», «3aKOHOMEPHOCTH
HACJIEJOBAaHUS, CUEIJIEHHOIO C Mojom», «Kapuotumnsl yenoBeka W KUBOTHBIX»,
«Bunpl usmeHuuBoCcTH», «MoaudukanmonHas HU3MEHUMBOCThY, «HacnemnoBanue
pesyc-akropay, «['eHeTrka rpyni KpoBu», « MyTallnoHHAass U3BMEHYUBOCTHY.

OO6opynoBanue: MojaelU-anuIMKauu «MOHOTHOPUAHOE CKPEIIMBAHUE,
«Hemonmxnoe momuHupoBaHuey, «Jlurnbpumnoe ckpemnuBanue», «llepexpécr
XpOMOCOM», MUKPOCKOIT U MUKpompenapar «Jpo3oduia» (Hopma, Mmytanuu Gopmbl
KPBUIbEB U OKPACKH Tela), repbapuii «['opox moceBHOM».



JlabopaTopHble U MpaKkTHYECKHE PadOThI:

JlabopatopHnas padota Ne 5. «M3y4ueHue pe3yiabTaTOB MOHOTHUOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(Q MBI HA TOTOBBIX MUKPOIpENapaTax.

Jlabopatopnas pabora Ne 6. «M3yuenne MoaupruKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 PsiZia U BAPUALIMOHHON KPUBOW.

Jlaboparopnas padora Ne 7. «AHanu3 myTanui y Apo30(Quiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaAJIMU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesexkunsi opranu3MoB. OCHOBbI O0MOTEXHOJIOTUH.

Cenexumst Kak HayKa U NpOLECC. 3apOXKIACHUE CEJIEKIHMH U JIOMECTUKALMSL.
VYyenue H. Y. BaBunoBa o nieHTpax MpoOUCXOKIACHUS 1 MHOTO00pa3us KyJIbTYPHBIX
pactenuil. LIeHTpbI MPOUCXO0XKICHHS JOMAITHUX )KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCcoBbI U UHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM PacTEeHWH M KUBOTHBIX. OLEHKa JKcTepbepa. bimskopoacTBeHHOE
cKkpemnBanue — UHOpuauHT. YUncras nuHus. CKpelMBaHHE YUCTHIX JIMHUH.

I'ereposuc, wiu rubpuanas cuna. HeponcTBeHHoe CKpelniyBaHuE — ayTOPHIMHT.
OTtpanénnas rudbpuauzanus u e€ ycnexu. cKkyccTBeHHBIM MyTareHes v nojiyueHue
MOJIMIUIOUIOB. JIOCTMKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX © MUKPOOPIaHU3MOB.
broTexHoMOrus Kak oTpaciib TpOU3BOJACTBA. ['eHHAsT WHXKEHepHus. DTarbl
co3nanus pexkomOuHanTHOM JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHxeHepusd. Knetounsle KyJabTypbl. MUKpPOKIOHATBHOE PA3MHOKEHHUE PACTCHUM.
KitoHupoBaHue  BBICOKONPOAYKTHBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.

Okojormueckue W dtudeckue — mpobremb. MO —  reHeruuecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoncTpaumu:

[Toptpetrsr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabnuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTro0Opa3us
KYJbTYpPHBIX pacTeHui», «Ilopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rudpunuzanus», «Padoter akagemuka M. @. MBanosay,
«Ilomumnongus», «OO0bekTh OuoTexHosnorum», «KietouHsle KyJabTyphl U
KJIOHHpOBaHHeE», «KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OGopynoBaHKe: MYJISIKH TUJI0JI0B U KOPHETUIONOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pactenuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlabopaTopHble U MpaKkTHYECKHE PAadOThI:

Okckypeust «OCHOBHBIE METOABI U JIOCTUXKEHHUSI CEJIEKUIUH PACTCHUN U
JKUBOTHBIX  (Ha  CEJEKIMOHHYIO  CTaHIMIO, IUJIEMEHHYI0  depmy,



COPTOUCIIBITATETIFHBIA ~ YyY4aCTOK, B TEIUIMYHOE XO3MMCTBO, JIAOOPATOPHIO
arpOyHUBEPCHUTETA WIM HAYUYHOTO LIEHTPA)».

11 KITIACC

Tema 1. IBoIOMOHHAS OMOIOTHS.

IIpeanocbuIkKM BO3HUKHOBEHUS JBOJIIOLMOHHONW TEOPUU. OBOJIOLHMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OHMOJIOTUHU U APYTHX HAYK.

CeuzerenbctBa 3Bomouuu. IlaneoHTonornueckue: MocCaeq0BaTENbHOCTD
NOSIBJIEHUS. BHUJOB B NaAJCOHTOJIOIMYECKOM JIETONMCH, IEPEXOAHBIE (POPMBI.
buoreorpagpuueckue: cxoncTBo U pazianuue ¢payH U (Haop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auyusi 3MOpPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHAE: TOMOJIOTUYHBIE, AHAJIIOTMYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKHUX IyTeH y Bcex
OpraHU3MOB.

OomtonmonHass teopust Y. Jlapsuna. Ilpeanochulkn BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIIME CHUJIBI 3BOJIONUU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NP OIPAaHUYEHHOCTH PECYPCOB, HEONpEEIEHHAs W3MEHYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus sBosonnu (CTI) u e€ 0OCHOBHbBIE TOJIOKEHUS.

Muxkpossostonus. [lomynsnus kak eAMHKUIA BUAA U SBOIIOLUU.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTalmOHHBINA
IpoLEecC M KOMOMHATHBHAs W3MEHUYUBOCTH. llomynsnnoHHBIE BOJHBI U JApeid
re’oB. M3omanus 1 Murpamnus.

EctecTBeHHbIl 0TOOp — HampaBisionuii ¢akrop s3Boouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHM3MOB Kak pe3yJibTaT 3Botonuu. [Ipumepsl
MPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U UANOAAANTALIUH.

Bun wu BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIe (HOPMBI
BUJI000pa30BaHus: reorpayuueckoe, IKOJIOIrHYECKOE.

MakposBomonusi. DPopMbl  3BONIOLUUU:  QuUiIeTHUYECKas, JAUBEPreHTHasd,
KOHBEpIreHTHas, napasuiesibHas. HeoOpaTuMocTh 3BOTIOLUN.

[IporcxoxaeHre OT HecnenHalIU3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crnenuanu3anus. AJanTUBHAs paauarus.

JdeMoHcTpanuu:

[Toptpetst: K. JInnnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabnuiel u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie, «3apobIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «®Dopmbl  OOprOBI 32
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooO6pasue copToB pacTeHUII»,
«MHuoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYUBOCTEY», «ApoMopdo3sly, «Manoagantanum», «OO0mas aereHepauus»,
«/IBmkymue cunbl sBoirounn», «Kapra-cxema wmapuipyra myremectBus Y.
Hapsunay, «bopb0a 3a cymiecTBoBaHue», «lIprucnoco0I€HHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHme», « IKOJIOTHUECKOE BUA000paA30BAHUEY.

OO6opynoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3jIUYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJIe]h «OCHOBHBIE HANpPaBJICHUS HBOIIOLMNY, 00bEMHAS MOJCIb
«CTpoeHue roJ0BHOTO MO3Ta TO3BOHOUHBIX).

buoreorpaduyeckas kapra wmupa, koekuus «Dopmbel coxpaHHOCTH
HCKOMAEMBbIX JKMBOTHBIX M pacTeHUuW», Mozaenb anmuukaius «llepekpéct
XPOMOCOM», BIIaJKHBIE ITpenapatsl «Pa3zButue HacekoMoroy, «Pa3BuTue JIArymkmy,
MuKpomnpenapar «Jlpozodunay (Hopma, MyTanuu GOpMbI KPbUTEEB U OKPACKH TEIA).

JlaGopaTopHblie ¥ IpakTHYECKHE PadOThI:

Jlabopatopnass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

Jlaboparopnas padota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe ¥ Pa3BUTHE )KU3HHU HA 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKACHUM >KU3HU. HaydyHble TUMOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emje: abuoreHe3 M MaHCIEpMHUA. XUMUYECKas
HBOMIOIUSI. AOHMOTEHHBIM CHUHTE3 OPraHWYECKHX BEHIECTB M3 HEOPraHUYECKHUX.
DKCHEPUMEHTAIIBHOE TTOATBEPKACHUE XUMUYECKOUN 3Bosronnu. HayanbHble STambl
ouonornueckoit 3omouuu. ['unoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKHU. llepBble KIETKH M MX 3BOJIOLHUS.
@opMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emse mo spam u nepuonaMm. Kartapxeil. Apxelckas u
nporepo3oiickast apbl. llaneo3olickas spa u €€ nepuoAbl: KEeMOPHUICKHIA,
OPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3so030iickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

Kalinozolickas »3pa W €€ mNepuoJbl: MAJIEOr€HOBBIM, HEOTCHOBBIM,
aHTPOIIOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa U TeoJoruyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTEIBHOTO M S>KHUBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUW U
KUBOTHBIX. [TosiBIIEHME, paclIBET U BBIMUPAHUE TPYTI )KMBBIX OPraHU3MOB.



CucreMa OpraHMYecKOro MHpa Kak OTpakeHue »3Boytouuu. (OCHOBHBIC
CUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMA YeJIOBEKA. AHTPOIIOJIOTUs KaK Hayka. Pa3Butue mpejacTaBieHuil o
MPOUCXOKJIECHUHN YenoBeka. Meroabl u3ydeHus anTponoreHe3a. (CxolcTtBa u
pa3IMyuus YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIOBEKA.

JIBmxyuiue cuibl (hakTophl) anTpornorenesa. HacneacTeseHHas ”3BMEHUMBOCTh
U eCTeCTBEHHbII 0TOOp. OOmecTBeHHBI 00pa3 KU3HU, H3TOTOBICHUE OPYAUN
TpYya, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIFOLIUH YEJIOBEKA: aBCTPATIONUTEKHU, YemoBeK
yMenbld, YemoBek npsaMoxoxsaumui, YermoBek HeaHAEpTAIbCKUM, UYenosek
pa3ymHbiii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHUS, 00JIacTh
pacmpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYAHSL.

UenoBeueckne packl. OCHOBHBIE  OOJBIINE  pachl:  €BPOICOHIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujiHas  (dKBaTOpUajibHasi),  MOHTOJIOMHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAaHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpaumu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuipl u cxembl: «Bo3aumkHoBeHHe COJTHEYHOM CHCTEMBI», «Pa3BuTne
opraHudeckoro mupa», «PacturenbHas  kimetka», <« KuBOTHas  KieTKay,
«IIpokapuornueckas kieTka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOAOK  TPEIKOB
COBPEMEHHOI0 4eJIOBeKa», «/lpeBHeumme moan», «JpesHue moau», «llepBbie
COBPEMEHHBIE JI0/INY», «HemoBeUeCKre pachh».

O6opynoBanne:  mymspku — «lIpoucxoxknenue — yenoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTalblla, KPOMAaHbOHIIA), CJIEIKH WIH
U300pKEHUSI KAMEHHBIX OpYJUH MEepBOOBITHOTO YelloBeKa (KaMHHU-YOIIEpPHI,
pyowmna, ckpebiia), TEOXpPOHOJIOTMYEeCcKass Tabnuia, KoJeKius «Dopmbl
COXPAHHOCTU UCKOMAEMbIX KUBOTHBIX M PACTCHUI.

JlabopaTopHblie U MpakTHYECKHE PadOThI:

[Tpaktuueckas padora Ne 1. «3yyeHne uckonaeMbIX OCTaTKOB PACTEHUI U
YKUBOTHBIX B KOJUIEKIIUSX).

DKCKypcusi «IBOJIIOLKS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WIK KPaeBEAUECKUN My3eit).

Tema 3. Opranu3mbl U OKPY:KaOUIas cpeaa.



DKOJIOTHSI KaK HayKa. 3ajaui U pa3/iesibl IKOJIOrMU. MeTo1bl 3KOJOrnYECKUX
UCCJIETIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHMs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIUHAs, [MOYBEHHAas,
BHYTPUOpPraHU3MEHHas!.

Oxonornueckue (dakrtopel. Knaccuduxanus skoinoruueckux (akTopoB:
abnoTnyeckue, OWMOTHUYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHX
(haKkTOpOB Ha OPraHU3MBI.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenust OpraHU3MOB K  JICWCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckue puTMBbI.

buornueckue dakTopbl. Buabl OMOTHYECKUX B3aMMOJIEHCTBHIM: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOno3 u ero ¢opmbl. [lapazutusMm, koomepauus, MyTyalusM,
KOMMEHCANIM3M (KBapTHUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEUTpPaIU3M.
3HaueHre OMOTMYECKUX B3aUMOJCHCTBUN ISl CYIIECTBOBAaHHUS OpPraHW3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonyysauud. OCHOBHBIE IOKa3aTenu
NOMYJISIUMN: YHMCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. [[mHaMuka YuCIeHHOCTH MOMYJISIUUNA U €€ PEryIIsiusl.

JdeMoHcTpanuu:

[optpetsr: A. 'ym6oabar, K. @. Pynwe, O. ['exkens.

Tabmuupbl u cxemsl: kapta «IIpupognbie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranu3zMoBy», «®Potonepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU TOMYJSMU HHDY30puu-Typenbkuy, «IlurieBpie menm.

JlabopaTopHble U NpakTHYECKHE PadOThI:

Jlabopatopnas pabota Ne 3. «Mopdonorudeckue 0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHHS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktruueckas padora Ne 2. «IToacuér mIOTHOCTH NOMYJISILUN pa3HbIX BUOB
pPacTEHHUIN».

Tema 4. Coo01ecTBa u IK0JIOrHYECKHE CHCTEMBI.

Coo0mrectBo opranu3sMoB — OuoreHo3. CTpPyKTypsl OHOIIEHO3a: BHIOBasd,
NpOCTpaHCTBEHHasA, Tpoduueckas (muienas). Buabl-gomuHantsel. CBsizu B
ouoneHose.

Dxoyiornyeckue cuctembl (dkocuctemsl). [loHsTe 00 »3KocucTemMe U
ouoreoneHoze. @OYHKIUMOHAIBHBIE KOMIIOHEHTBI HSKOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIECTB U MOTOK SHEPIUU B 3KOCHCTEME.
Tpoduueckue (muieBbie) ypoBHH dKocucTeMbl. [IuiieBsie 1ienu u cetu. OCHOBHBIE
MoKa3aTelid SKOCHUCTEMbI: Oumomacca, MpOAYKIUS. DKOJIOTMUECKHE MUPAMUIbL:



OPOAYKIMH, YHUCICHHOCTH, OuomMacchl. (CBONCTBA 3KOCHUCTEM: YCTOWYMBOCTb,
camoperyJisinus, pazsutue. CyKueccus.

[IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOWHOIO
WJIU IIUPOKOJIUCTBEHHOTIO JIeca.

AHTpONOreHHBIE  SKOCHUCTEMBI.  ATPOIKOCUCTEMBIL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X0351MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop yYCTOHYMBOCTH 3KocucTeM. (CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, cocraB u CTpyKTypa
ouochepnl. XKupoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
NI00aNIbHOW 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecME M oOpaTHas CBS3b B
omnocdepe.

KpyroBopoTs! BemiecTs 1 OMOreoOXMMUYECKUE Kbl AIEMEHTOB (yriepoja,
azoTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B Onocdepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUs B Onocdepe.
['1o6GanbHbIE SKOJIOTMYECKHUE TPOOTIEMBI.

CocyuiecTBoBaHMe NPUPOJIbI U YesoBeuecTBa. CoxpaHeHne OMopa3HooOpas3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIIPABICHUS
MPUPOIHBIMU PECYPCaMU U WX HMCIOJb30BaHME. JloCTIKEHUST OMOJIOTHMH U OXpaHa
MIPUPOJBI.

JdemoHcTpauuu:

[Toptpetst: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «[lumeBbie menm», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llemn mnuTanus», «IKoNOTHYECKas MHUPAMUIAY,
«buocdepa u yenosek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOIO JIEcay, « IKOCUCTEMA
XBOWHOrO  Jjeca», «buoneno3d Bomoémay», «ArpoueHos», «lIpumepHbie
AHTPOITOIE€HHBIC BO3JAEHUCTBUS HA IPUPOAY», « BaKHEHIIIe HCTOYUHUKY 3arPsI3HEHUS
BO3/lyXa M TPYHTOBBIX BOM», «llouBa — BaxkHeHIas cocTapisitomas ouochepb»,
«®DakTopel  nerpamauumd  nouB», «llapHuxoBwiii  AdpdexT»,  «DakTOpbl
PaAMOAaKTUBHOIO 3arpsAsHeHuss Ouocdepr», «OO0mas cTpykTypa Ouocdepbn,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN dKpaH Ouochepr»,
«KpyroBopot yraepoaa B 6uocdepe», «Kpyropopot azora B mpupoae».

O6opynoBanue: Mojenb-aniuMkanus « Tunuyable OUOIIEHO3bI», Tepbapuit
«PacTtutenbHbie cO00IIECTBAY, KOJJIEKIIMH «brolieHo3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», repOapuu U KOJJIEKIIMY PACTEHUHN U )KUBOTHBIX,
PUHAJIEKAIINE K pa3HBIM YKOJIOTMYECKUM Tpynnam oJHoro suaa, KpacHas kaura
Poccuiickoit ®enepanuu, wu300paKeHUsT OXpPaHAEMBIX BHUIOB PACTCHHA W
YKUBOTHBIX.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBIMBa[OTCS TpeOOBaHHS K pe3yJbTaTaM
OCBOCHHUS  OOyYalOIMMHUCA TIporpaMM CpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AUYHOCTHBIX pe3yJbTaTOB OCBOCHHS IMpeaMera «buomorus»
BBIJICJICHBI CIIEYIOIIME COCTABIISAIONINE: OCO3HAHUE O0YUYaIOIIMMUCS POCCUUCKOM
rpaXxJaHCKOM UAEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACICHUI0, HaIMYWe MOTHBAllMM K OOy4YeHHIO  OHWOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUNA PpPa3BUTHUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, IPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYKME OSKOJIOTHYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TpeameTa «bHOJoTHs) NTOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¥ BOCIHUTATEIHLHON JEATETLHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMU POCCUMCKMMHU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, NMPUHATHIMU B OOIIECTBE IMpaBWJIaMH W HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpolleccaM CaMOMO3HAHUs, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMU JIUYHOCTH, NATPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABOMOPSAJIKY, YEJIIOBEKY TPYyJa U CTapUIEMy MOKOJICHHIO,
B3aMMHOT'0 YB&)XCHHUS, OCPEKHOTrO OTHOIICHHS K KYJIbTYPHOMY HACICIUIO M
TPaJULIMsIM MHOTOHAIMOHAIILHOTO Hapoja Poccuiickoit denepauuu, Opupoje U
OKPY’KAIOIIEN CpELE.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YJarONIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTro OOIlEeCTBa, pacUIMpeHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTH B MPOIECCE peaU3alliid OCHOBHBIX HANpPaBICHUMN
BOCITMTATEIIBHOM ASITEIIHHOCTH, B TOM YHCJIC B YAaCTH:

1) rpaxaaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHK 00YUaOIIETOCsS KaK aKTHBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX IMPAB M 00sI3aHHOCTEH, yBAKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NIEATETLHOCTH MPHU CO3/IaHUH YIeOHBIX
MPOEKTOB, PEIICHUH YyYeOHbIX U [O3HABATEIbHBIX 3a7a4, BBITOJHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLIEHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHUE yYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKACHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMH U
COIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, TIO3HABATEIbHBIX ¥ HCCJIEAOBATEIBLCKUX 3a7a4, YBAXXUTEIHHOTO
OTHOIICHUS! K MHEHHIO OINIMOHEHTOB MpU OOCYXJICHHH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTINTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUHUCKON TPAXKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOHM Kpai, cBOIO PonuHY, CBOW SI3BIK M KYyJbTYpPY, HPOILJIOE W HACTOSIIEE
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IbI,
TOCTHXKEeHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIyXKE€HUI0 M 3amuTte (OrTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW pOCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OILIEHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEIISAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O MPUHATUS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUSA

ACTETHUYECKOE OTHOIIECHUE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JIEUCTBUS KUBOM MIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAXKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAUECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbS H
IMOLMOHAJIBHOIO 0J1arONOJTyYHUs:

MOHUMAHHE U pealii3alus 3I0pPOBOro U 0€30MmacHOro oopasa *Ku3Hu (310pOBOE
MUTaHuE, COOJIIOICHNE TUTUEHUYECKHX MPABUII M HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUH W OTAbIXa, peryisipHas ¢u3nueckass aKTUBHOCTh), OepexHOoro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE 1EHHOCTH TPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOMIUX 3TOPOBBIO U KU3HU JIIOJICH;

OCO3HaHHWE TOCNEJACTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUEK (yNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPy 10Jt00ue;

FOTOBHOCTh K aKTMBHOM JI€SITEIbHOCTH TE€XHOJOIMYECKOM U COLMAJIbHOMU
HAIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATh, MJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHSTh TaKyIO JESTEeIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaMm npodhecCHuOHANbHOW NeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBHIOOpP Oyaymied mpodeccun W pealn30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JIOTHYEeCKOT0 BOCTIUTAHUSA:

AKOJOTUYECKH 1I€IeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KUZHU
Ha 3eMiie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB W OIIGHKM WX BO3MOXHBIX TIOCICACTBUN s
OKPY KAIOIIEN CPEBI;

OCO3HaHWE rI00aJbHOTO XapakTepa 3KOJIOTMYECKUX MpoOJIeM U MyTed ux
pelIeHUS;

CIOCOOHOCTH UCIIOJIH30BATh MPUOOpETaeMble MPU U3yUYEeHUU OMOTIOTHUY 3HAHUS
M yMEHUS TpU  pEHIeHuH  Tpo0siieM, CBA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TpaBWi  NOBEACHUS B MPUPOJE,
HaIMpaBJICHHBIX Ha COXPAaHEHUE pPAaBHOBECHUSI B HSKOCHCTEMAax, OXpaHy BHJIOB,
sKOCHCTEM, Orochepsl);



AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAOLIEN IPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUATHBIE SKOJIOTHUECKHUE MOCIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIM4YUE PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OTbITA NEeSATeTbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLHAIBHOMU
MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JESATEIbHOCTH 3KOJIOTUYECKOM
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 O3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJMKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YWTATEIIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMH M MO3HAHUS MUDA;

NOHUMaHWE crnenudUKd OUOJIOTUM KaK HayKd, OCO3HaHUsS €€ pojiku B
GbopMUPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeICTaBICHUsT 00 OKPYXKAIOIeM MHUpPE KaK O €IWHCTBE NPHUPOIBI, YEJIOBEKa U
oOIIeCTBa, B IO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEW U peUIeHUU MpodiieM
COXpaHEHHS TPUPOJTHOTO PABHOBECHS,;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHM [Jii COBPEMEHHOW IMBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJIEMBbl  pa3BUTHUSA
YeJIOBEYECTBA, MOUCKA MyTel BBIXO/AA U3 TI00aTbHBIX IKOJOTUYECKUX MPOOIEM U
oOecrieueHus:  mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PAIMOHAIBHOMY
WCIIOJIB30BaHUIO TIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTUYECKHX 3HAHUW B IENIX
MOBBIIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, GopMupyemon
MpU U3YYEHUU OUOJIOTUH;

MOHUMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOIb30BaTh TIOJMy4aeMble 3HAHUA MJIA aHAIW3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIUX B HEM H3MEHEHHUH,
yMEHHE JieJlaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAy4HBIX (HaKTOB U
MMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OMOJIOTHUECKUE 3HAHUS IS
penieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHHE IIEHHOCTH HAYYHOW JESATEIbHOCTHU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMm000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATDHI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUSI ydeOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI OOYy4YaIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U cHelUdUKY METOJO0B IO3HAHWS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIus, SIBJIECHUE, MPOLIECC,
cUCTeMa, Hay4yHbIi (aKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNe, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHX ), YHUBEPCATbHbIE
yueOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHUKAaTHUBHBIC, pETyJISITHBHbBIC),
oOecrnieunBaromme GopmupoBanue GyHKIIMOHATLHOW TPAMOTHOCTU W COIUATIBHON
KOMIIETEHIIUH  OOYYaromIMXCs, CHOCOOHOCTh OOYyYalolUXCsl  HCIOJIb30BaTh
OCBOCHHbIE MEKIUCUHUIIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON M COLIMAIILHON MPAKTUKE.

MeranpeaMeTHbIe PE3yibTaTbl OCBOEHHUS IPOrpaMMbl CpPEOHEro OOIIEro
o0pa30BaHUs JTOJKHBI OTPaKaTh:

OBaagenue YHHBEpPCAJIbHBIMHA yueOHbIMH MO3HABATEJILHBIMU
JeHCTBUSIMU:

1) 6a3oBbIe JTJOTNYeCKHe AeCTBUSI:

CaMOCTOATENbHO  (OPMYJIMPOBATh W aAKTyalU3upoBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMU MPUEMBI JOTMYECKOTO MBILIICHUS
(aHanuza, CUHTE3a, CpaBHEHMUsI, KIaccudukauu, 0000IIeH s ), paCKPbIBATh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPHU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH MOHSITHUSMM);

ONpeNeNsaTh LENu JeATeIbHOCTH, 3a/aBas NapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUST (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE PACCYKIEHUs (MHAYKTUBHbIC, JE€IyKTUBHbBIE, 10
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

IIPUMEHSTh CXEMHO-MO/JIEJIBbHBIE CPE/ICTBA JIJISl IPEICTABIEHUS CYIIECTBEHHBIX
CBA3€l M OTHOLIEHUWH B U3y4aeMbIX OHMOJOTMYECKUX OOBEKTaxX, a TaKKe
IPOTUBOPEUHI PA3HOTO pPOJa, BBISIBICHHBIX B PA3IUYHBIX HH(POPMAIIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEUICHHs MPOOJIEMbI ¢ YYETOM aHaIn3a MMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B J€SATEINBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH padOTy B YCIOBUSX PEATBHOT0, BUPTYAIBbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCIHCTBUS;

pa3BUBATH KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 0a3oBbI€e HCCJIEA0BATEIbCKHE e CTBUSI:

BJIAJICTh HABBIKAMH y4e€OHO-UCCIIEOBATEIBCKON U MPOEKTHOM JAESTEIBHOCTH,
HaBbIKAMM  pa3peuieHust NpoOseM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOJOB PELIEHUs TPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JWYHbIE BUJbl JEATEIBHOCTH I10 IIOJIYYEHHUIO HOBOIO
3HAHMS, €Tr0 HWHTEpPHpeTaluH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATbHBIX IPOEKTOB;

(¢bopMupOBaTh HAYYHBIA THUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMHU U METO/IAMU;

CTaBUTh M (opMyIHUpoBaTh COOCTBEHHBIE 3aJadyd B O0Opa30BaTEIbHOU
NEeSATENBbHOCTH U dKU3HEHHBIX CUTYALIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS], HAXOJUTh apIYMEHTHI JUIsl JJOKa3aTeIbCTBA CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJE€ PEIICHUS 3aJadd  Pe3yJbTaTshl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYLIECTBJIATh LEJICHANPABICHHBI MOUCK IMEPEHOCAa CPEACTB M CIOCOOOB
neicTBUs B IPO(ECCHOHATIBHYIO CPELy;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATENbHYIO U MPAKTUYECKYIO 00JacTH
KU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIacTEH;

BBIJIBUT'aTh HOBBIE WJEH, NPEIaraTb OPUTMHAIBHBIE MMOAXOJAbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE allbTePHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanueii:

OpUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUU (TEKCTE YYEOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJIOTMYECKUX CJIOBapAX H
CIpPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MHTEepHeTe), aHAIM3UpOBATH
UHGOPMAIUIO Pa3IUYHBIX BUJOB U (OPM IMPEACTABICHUS, KPUTHUYECKH OLICHUBAThH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(GbopMyIMpPOBaTh 3aMPOCHl U TMPUMEHSTh PA3TMYHBIE METOJBI MPU TIOUCKE H
otOope Omosornueckor MHGOpPMAIMU, HEOOXOAMMOM ISl BBHIMOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJb30BaHUSI WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOIB30BAHUS Pa3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOWpATh  ONTUMAaJbHYI0  (OpMy  MpeacTaBICHUS
ounosorndyeckoi nHGopMauu (CXeMbl, rpadyKy, TUArpaMMbl, TAOTUIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAyYHBIA SI3bIK B KauyeCTBE CpEJACTBA IMpU padore ¢
OMOJOrMYecKod HH(POpMALME: MPUMEHATh XUMHUYECKUE, (PU3NYECKHE U
MaTeMaTU4YeCKHe 3HAKU W CHUMBOJIBI, (opMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIaJCTh  HABBIKAMM  pAclO3HaBaHWSA W 3aIIUTHl  WH(OpMaIuwu,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBj1ajieHHEe YHUBEPCATbHBIMI KOMMYHHUKATHBHBIMH /e CTBUSIMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHUKAIIMHU BO BCEX cpepax »KU3HHU, aKTUBHO Y4aCTBOBAThH
B JHMAJIOTe WU JHUCKYCCHH IO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHTEIIBHO BBITTOJIHCHHS TIpeIiaracMou
3a/lay, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHUKOB
JIMAJIoTa U JTUCKYCCHUH);

pacro3HaBaTh HEBepOAJbHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(QIMKTHI K BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJCUCTBUS, TMTOHUMATh
HaAMEPEHUS IPYTUX JIOJIEH, MPOSBISATh YBAXKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA AeSITeJIbHOCTh:

MOHUMAaTh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YICOHOM 3a/1auu;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX JCUCTBHH C y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;

OpUHUMATh IEId  COBMECTHOW  JeATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATH JICMCTBUS MO €€ JOCTHXKEHHIO: COCTAaBJISITH IUIAH JICMCTBU,



pacmpenensiaTe poiu ¢ y4€TOM MHEHHH YYaCTHHMKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHHMBATh KAYE€CTBO CBOET0 BKJIa/1a M KaXA0r0 YJ4aCTHUKA KOMaHbI B OOIIHIA
pe3yJsbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBbIE TIPOEKTHI, OLEHWBATh WAEH C TO3UIUH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJAEHUE B Pa3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaxKeHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YyHUBEPCAJbHBIMHU PeryJISSTUBHBIMU IeiCTBUSIMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS NOpoOieM U HX
pEILICHMS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE W CMBICIIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYINKAaxX IO OTHOLIEHHUIO K JKMBOH MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENIBHYIO JESATEIBHOCTD, BBISABIATH
poOIeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTABJISTH IUIaH PEUICHUS MPOOJIEMBI ¢ YYETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

paciiipsTh paMKU Y4EOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEeINOuYTeHHI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIrYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peueHue;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTENBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJa/JeTh ~ HABbIKAMU  [O3HABATENbHOM  pediieKcuM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, UX PpPE3yJbTATOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI PeIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHUKCHMUIO;

IIPUHUMATh MOTMBBI M apPryMEHTHl JPYTUX I[PU aAHAINU3E pEe3yJIbTAaTOB
NEeATENbHOCTH;



3) npuHsATHE ce0s U APYTHUX:

NPUHUMATH ce0s, TOHNMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apryMEHThl JPYrUX NpU aHaJIU3e pe3yibTaToB
JEeSATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UITMH IPYTOTO YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pesynbTaThl ocBoeHUs1 mporpammbl COO mo Owonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT creluduueckue st yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALNUA U
npeoOpa3oBaHUI0 3HAHWM, BUIBI ACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4YEOHBIX CUTYaLMSX, a TaKXKE€ B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouonorueil. B mporpamMme npeameTHble
pe3yibTaThl MPEACTABICHBI IO ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» ¢ 10
K1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJIK OMOJIOTUU B CHUCTEME HAYYHOIO
3HAaHUSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOI'O MHUPOBO33PEHMS, O BKJIAJIE POCCUHCKHX H
3apyOekKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBaTh COJEpkKaHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSATHM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00113M (0OOMEH BEIIECTB U IPEBPALLIEHUE IHEPTUN),
romMeocras (camMoperyisiuus), ypOBHEBas OpraHu3alusl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PErpOoyKIHs), HACIEICTBEHHOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHUE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJlbHas JOrMa MOJEKYJIsIpHOH Ouonoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u yuenust (0 1eHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KyJIbTypHbIX pacTenuii H. 1. BaBuiosa), onpenensTs rpaHUIlbl UX
MPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BIJIAJIETh METOJIAMUA HAYYHOT'O MO3HAHUS B OMOJIOTMH: HAOMIOJAEHUE U
ONMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpraHU3alys U IPOBEJICHUE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXAY HCCIEAYEeMbIMU BeJMYMHAMHU, OOBSICHEHHE IOJIYYEHHBIX pe3yJbTaToB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHHUE JENIaTh BBIBObI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEISITh CYyIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHa BEIECTB M MPEBPAILECHUS dHEPIHUU B KIeTKe, (POTOCHUHTE3A,
MJIACTHYECKOTO W JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, MeEio3a,
OIUIOJIOTBOPECHUS, PA3MHOXKCHUS, WHIWBHUIYyAIBHOTO pAa3BUTHS  OpTraHW3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIC 3HAHUS 1T OOBSICHEHUS OMOJIOTHMYECKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHATHUS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOMN
KU3HU C TIIeNbl0 obOecriedeHus 0e30MacHOCTH CBOETO 370POBbS M 30POBBS
OKPYXKAIOIIUX JIOJEH, COOMI0ICHUST HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KarOIIeh
NPUPOIHON cCpefie, MOHUMAaHWE HEOOXOAMMOCTH WCIIONh30BAHUS JOCTKCHHM
COBPEMEHHOM owonmoruu OMOTEXHOJNIOTH IS PAIMOHAIBLHOTO
IPUPOIOTIOIH30BAHUS;

YMEHUE pellaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/layd Ha MOHO- H
TUTHOPUIHOE CKpENIMBaHWE, CIICTUICHHOE HACJIeIOBaHUE, COCTABIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKA3aHMsI HACJICIOBAHUS TPHU3HAKOB Y
OpPTraHU3MOB;

YMEHUE BBIMOJIHATh JIa0OpaTOpHBIE M MpaKTUYECKHe paboThl, COOII0IATh
npaBuiia Mpy padboTe ¢ yu4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYCCKH OIEHWBATh W HMHTEPIPETUPOBATh HWH(OpMAIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKJIIOYAIONIYI0 IICEBJAOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MAacCOBOM MH(MOpMAINHU, HAYYHO-TIOMYJISIPHBIE
MaTepHualbl), 3TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIIECIOBAHUNA B OWOJIOTHH,
MEUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMCBMEHHBIC K YCTHBIE COOOIICHUS,
0000mmas OnoIOTHYeCKyr0 HH(POPMAIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJI30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro mpenmera «buonorus» ¢ 11
K1acce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHWKA O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIC POCCUUCKHX H
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B  pa3BUTHE Ouosornu, (yHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa ISl pelIeHUs )KU3HEHHBIX 3a/1a4;

yMEHUE PACKPHIBATh COACP)KaHUE OMOIOTHUECKIX TSPMUHOB U TIOHSTHI: BUI,
MOMYJISANNS, TEHO(MOH, 3BOJIOIUS, IBWKYIIHE CWIB ((HaKTOPHI) 3BOJIOIHH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHHE, IKOJIOTHYECKHE (DAKTOpHI,
HPKOCUCTEMA, MPOAYLEHTH, KOHCYMEHTBI, pEIYyIEeHTbl, IeNu MHUTAHHUS,
AKOJIOTUYECKas MUpaMuaa, OUOreoreHo3, ouocdepa;



yMEHUE W3JIaraTb OWOJOTHYECKHE TEOpUU (IBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimieBoro cxoxactea K. M. bopa, depenoBanusi TJIaBHBIX HamlpaBlICHUA U
nyteit spomonuu A. H. CeepiioBa, yuenuss o 6uocdepe B. U. BepHanckoro),
OTIPEICISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHKUE JKUBBIX CHUCTEM, IMPOIIECCOB W SIBIICHWH, OpraHu3alvds W IPOBEIICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIJIB)KEHHUE TUITOTE3bI, BHISBICHUE 3aBUCUMOCTHU
MEXAY HCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSACHEHHE IOJIYYEHHBIX pEe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUNA U 3aKOHOB, YMEHHUE JEJIaTh BBHIBOIBI
HA OCHOBAHHH TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICIATH CYIIECTBEHHBIC TPU3HAKKH CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB: BUJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTreOIIeHO30B M  JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJIEICTBEHHOU
W3MEHYUBOCTU, €CTECTBEHHOI'O0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEIIECTB W TIOTOKA DSHEPIHMH B DJKOCHCTEMaX, AHTPOIOTCHHBIX HM3MEHEHUN B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB M OHMOTr€OXHMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH TOJyYCHHBIC 3HAHUS I OOBSICHCHUS OHMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHWM, JUIS NPUHATHS NPAKTUYECKUX PEIICHWW B MOBCEIHEBHOU
KHU3HU C IeJpl0 obOecriedyeHus Oe30MacHOCTH CBOETO 3I0pPOBbsi U 370POBbS
OKPYXKAIOIUX JIOJIEH, COOI0IEHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPY Karolen
OPUPOAHON cpefe, MOHMMaHWE HEOOXOAMMOCTH HCIOJNIb30BAHUSA JOCTHKEHHUM
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO TPUPOAOIIONb30BaHNUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a/1aud, COCTABISATH CXEMbI
MepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUsA);

yMEHUE BBIMOJIHATH JIa0OpaTOpHBIE M MpaKTUYecKHe paboThl, COOII0IATh
npaBuiia Mpy padboTe ¢ yu4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HH(OpMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKIIOYAIOUIYI0 IICEBJAOHAy4YHbIE 3HAaHUA U3
Pa3TMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(MOpMAINHU, HAYYHO-TIOMYJISIPHBIE
MaTepHuayibl),  paccMaTpuBaTh  TJ00albHBIE  SKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03[1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001mass OMOIOTHYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh TOHATUITHBIN anmapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyectBo yacos JIEKTPOHHBIE
HanmenoBaHue pa3aejioB U TeM unppoBbIe
Ne i/ P Kontpoabsubie | IlpakTnuyeckue (ubp )
NPOrpaMmbIl Bcero o0pa3oBarejibHbIE
padoTbI padoThbI
pecypchbl
bubmnoreka LIOK
1 b 2 0.5
HOTOTHA Kaxe Hayra https://m.edsoo.ru/7{41c292
2 JKuBble cUCTEMBI 1 UX OpraHU3aLUs 1 bubamorexa TOK
p . https://m.edsoo.ru/7f41¢292
. bubmuoteka [IOK
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢292
bubmnoreka IIOK
4 XK 6
HSHEHCATEILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3sMHOKEeHME U HHIUBUyaIbHOE PA3BUTHE 5 1 bubnnorexa [IOK
OpraHU3MOB https://m.edsoo.ru/741¢292
6 HacnencTBeHHOCTE M N3MEHYNBOCTE ] 15 bu6nmoreka [JOK
OpraHu3MOB ' https:/m.edsoo.ru/7f41¢292
7 Cenekiust opranu3zmMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
8 P 1
CCPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aeioB U TeEM nudpoBbIe
Ne i/ P Kontpoabsubie | IlpakTnyeckue (1uuchp )
NPOrpaMmbIl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 1
IBOIIOLUHOHHAS GHONOTHS 9 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranusmel 1 OKpyKarolias cpeaa 5 1 bubmmorexa [OK
p Py B et https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 4 0 25

[NPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoanuectBo 4yacoB DJIEeKTPOHHBbIE
Ne Hara nuppoBbIe
Tema ypoka Konrposbubie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThbI padoThbI
pecypcbl
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/216c645¢
MeTtoapl mo3HaHus KUBOU
npupobl. [Ipaktuyeckas padbora
2 Ne 1 «Mcnonb30BaHuE pa3andHbIX 1 0.5 https://m.eds00.1ru/2636364b
METO/IOB IPU U3YYEHUU
OMOJIOTHYECKIX O0BEKTOBY»
b
3 HOTOTITCCIHIE CHCTEMBI, 1 https://m.edsoo.ru/ca?1ccbe
MIPOLIECCHI U UX U3YyUYEHHE
4 KUMHHCCKHH COCTaB KICTKH. Boxa 1 https://m.edsoo.ru/1777ba9%6
Y MUHEpaJbHBIE COIU
5 benku. CocTaB u cTpoeHue OEIKOB 1 https://m.edsoo.ru/b54c5a43
depMeHThl — OMOJIOTrHYECKHe
KaranuzaTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue
6 . 1 0.5 https://m.edsoo.ru/cld11aca
KATAJIMTUYECKON aKTUBHOCTH
(hepMeHTOB (Ha IpUMepe aMUIIa3bI
WJIA KaTanasbl)»
VYraeBonnl. JIMnuabl 1 https://m.edsoo.ru/5d1cef76
Hyxneunosbie kucnotsl. ATO 1 https://m.eds00.1ru/948bf536
Hcrtopus u MeTobl u3yyeHus
9 P A 4 1 https://m.edsoo.ru/b3ab8e68

kietku. Knerounas teopus




KieTka kak OCJI0CTHAaA )XUuBas

10 https://m.edsoo.ru/5c5ca9%6a
cucrema
CTpoeHne 3yKapuoTHYECKOM
kieTku. Jlaboparopuas padora Ne 2
«3ydyenune cTpoeHus KIETOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTIpENapaTax u ux
OTIMCAHUE»
12 OO0OMeH BelecTB Wik MeTadoIn3M https:/m.edsoo.ru/b53dd961
13 ®dotocunTe3. XeMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTUIeCKuii OOMEH https://m.edso0.ru/4a9675¢8
JKV3HEeHHBII UK KIETKU.
Jenenue knetku. MuTos.
15 Jlabopatopuaz pabora Ne 3 0.5 https://m.edsoo.ru/6e28ab92
«Habmonenre MuTO3a B KIIETKaX
KOHYMKa KOpeIIKa JiyKa Ha
TOTOBBIX MUKpOMpenapaTax»
16 brocntTes bemka. Peakius https://m.edsoo.ru/5ccfbeb5
MaTPUYHOT'O CUHTE3a
17 Tpaucusus — OnocuHTe3 OeKa https://m.edsoo.ru/396ea3f2
18 Heicrerouriie popmbiiHsHi — https://m.eds00.ru/8177638b
BUPYCHI
19 DopmBbl pa3MHOXKEHHS OPraHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
21 KJeTOK. OIJI0/I0TBOPEHHE. 0.5 https://m.edsoo.ru/637317d2

Jlaboparopuas pabota Ne 4




«/3yuenue cTpoeHus MOJIOBbIX
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

I/IH,Z[I/IBI/II[yaJ'IBHOC Pa3BUTHC

22 https://m.edsoo.ru/2a4596e4
OpPraHu3MOB
I'enernka — Hayka o

23 HACJICJICTBEHHOCTH 1 https://m.edsoo.ru/fc39b86¢
M3MCHYMBOCTH
3aKOHOMEPHOCTH HACIEOBAHUS

24 npu3HaKoB. MoHOTHOpUIHOE https://m.edsoo.ru/621af1dd
CKpCIUBAHHE
JurnbpuaHoe CKpenuBaHue.

25 3aKOH HE3aBUCHMOTO https://m.edsoo.ru/b8f7fe72
HacJIeI0BaHMS TPU3HAKOB
CrenieHHOe HaclIeIOBaHUE
npu3HakoB. JlaboparopHas pabora

26 Ng 5 <<I/I3yquHe peSyHBTaTOB 05 thps//medsooru/634751fe
MOHOTHOPHIHOTO ¥ TUTUOPHIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOMIpEnapaTaxy»

27 Penernka nona. Haciieptosanne https://m.edsoo0.ru/472b335
PU3HAKOB, CIIETUICHHBIX C ITOJIOM
H3menunBocTh. HenacneacTeeHHas
U3MEHYNBOCTh. JIabopaTopHas
pabota Ne 6. Mzyuenue

28 MO TU(UKAITTOHHON 0.5 https://m.edsoo.ru/a81bbffl

W3MEHYMBOCTH, IOCTPOCHUE
BAPUAIMOHHOTO pslia U
BAPUALMOHHON KPUBOI»




HacnencrBenHast ©3MEHUYHUBOCTb.
JlabopaTopHnas pabota Ne 7.

29 . 1 0.5 https:/m.edsoo.ru/b3c33d24
«AHamu3 MyTanui y aApo30Quis
Ha TOTOBBIX MHUKpOIIpEIapaTax»»

30 I'eneTnka yenoBeka 1 https://m.edso0.ru/9a8¢8d99
PesepBHblit ypok. O000IeHNE TTO

31 teMme «HaciencTBeHHOCTE U 1 https://m.eds00.ru/879866¢c6
W3MEHYMBOCTH OPTaHU3MOB)

32 Cenexuus Kak HayKa 1 IPOLIECC 1 https://m.edsoo.ru/fcf6d1d6

33 Iﬁiﬁiiiﬁﬁff{(ﬁ?ﬁiﬁf ceneiim 1 https://m.edsoo.ru/aeal 7cfc

34 ];;I(?;:::;::IT(;F:M K oTpacity 1 https://m.edsoo.ru/b949a7e

OBIIEE KOJIMYECTBO HACOB I1O 4 4

[NPOIT'PAMME




11 KITACC

KosmnyecTBo yacos DJIeKTPOHHbIE
Ne ara M(ppoBLIE
Tema ypoka Konrposbubie | IlpakTnyeckue A p
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl

1 DBOJTIOIHS U METOIbI €€ N3YUCHUS 1 https://m.edsoo.ru/f765e251
HcTtopust pa3Butus npeacTaBiacHUN

2 pHAp et 1 https://m.edsoo.1u/f7236852
00 3BOITIOINHT

3 MHuUKpO3BOIIOLHS 1 https://m.edsoo.1ru/92e2cb7c
[Tomynsius Kak 3eMeHTapHast
€IMHNIIA BAIA U DBOJIOLUH.

4 JlaboparopHast pabora Ne 1 1 0.5 https://m.edsoo.ru/6¢23fccce
«CpaBHEHHE BHJIOB T10
MOP(}OTOTHISCKOMY KPUTEPHIO»

BIDKYILME CUJIBI (DJIEMEHTApHBIE

5 A yut ( p 1 https://m.edsoo.ru/c9ca7ec2
(hakTOpPBI) SBONIOIHH

6 EcrecTBeHHbIN 0TOOD 1 ero (hopMbl 1 https://m.edsoo.ru/6e175a57
Pe3ynpTartel sBOIIOLMK:
NPUCTIOCOOIEHHOCTh OPTaHU3MOB H
BHU000Opa3oBanue. JlabopaTopHas

7 F1000P patop 1 0.5 https://m.edsoo.ru/2d74ael9
pabora Ne 2 «Onucanue
MPUCTIOCOOICHHOCTH OpTraHu3Ma 1
€€ OTHOCUTEILHOTO XapaKTepar»
Hamnpasnenus u nmytu

8 P Y 1 https://m.edsoo.ru/cec9b353
MaKpO3BOJIIOLINN

9 Heob6patumocTs 3BOMIOIMH 1 https://m.edsoo.1u/88f6dcd6




Hctopust xu3HU Ha 3eMiie U

10 N https://m.edso0.ru/19b89985
METO/bI €€ N3yUCHUS
T e €

11 HIHOTEIB POMCXOAACHI AHMBHH https:/m.edsoo.ru/7268fle
Ha 3emiie
PasButue xu3nu Ha 3eMiie o spam

12 p https://m.edsoo.ru/45189341
U TIeproJIaM
OCHOBHBIE ATaIIbl ABOJIOLAN
PaCTUTENHHOTO U )KHBOTHOTO MHPA.
ITpakTryeckas padora Ne 1

13 P p 0.5 https://m.edsoo.ru/f256a36b
«3ydyeHne uckomaemMbIx OCTaTKOB
pacTeHui 1 5KUBOTHBIX B
KOJUIEKLIUIX»
CoBpeMeHHas cucTemMa

14 p https://m.edsoo0.ru/58f9116e
OpPraHUYECKOTO MUpa
OBOJIIOLIYS YEJIOBEKA

15 H https://m.edsoo.ru/b4c1d468
(anTpomnorenes)

BIDKYIIIHE CUIIBI ((haKTOPEI

16 A ym (@ pe1) https://m.edsoo.ru/7ad55¢b9
aHTPOIIOTeHe3a

17 OCHOBHEIC CTa/IHK IBOTIONHH https://m.eds00.ru/81d88b86
JeJi0BEKa
Yemoseueckue packl ¥ IPUPOIHEIE

18 p pHpoZ https://m.edsoo.ru/2374alel
ajanTanyiy 4ejIoBeKa
PezepBHblit ypok. O0o011IeHNE 110

19 TeMe « BO3HUKHOBEHME U pa3BUTHE https://m.edsoo.ru/dd4662c2
SKU3HU Ha 3emiIey

20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/abf8c¢b57
Cpenbl 00UTaHUA U DKOJIOTHYECKHAE

21 pedl https://m.edsoo.ru/9d2ca73f

(hakTopsI




AbuoTtndeckue (HakTophl.
JlabopaTtopHas padota Ne 3.
«Mopdomnoruueckre 0COOEHHOCTH

22 pacTeHuil U3 pasHbIX MECT 0.5 https://m.edsoo.ru/afad9188
obutanus». Jlaboparopuas padora
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue hakTops https://m.eds00.ru/a4928¢61
DKOJOTUYECKHE XapaKTePUCTUKU
nomyssiiun. [Ipaktudeckas pabota

24 Ne 2 «IlomcuéT mI0oTHOCTH 0.5 https://m.edsoo.ru/d6945d54
TIOITYJISIIIAHA Pa3HBIX BUJIOB
pacTeHuin»

25 CoobuiecTsa opranH3MOoB — https://m.eds00.ru/88d19¢62
Ouo1IeHO3

26 DKOJIOTHHCCKHE CHCTCMEL https://m.edsoo.ru/1ead9dff
(3KOCHCTEMBI)
OcHoBHBIE TIOKa3aTeNN

7 9KOCHUCTEMBI. 31<v0nomqecme httos://m.edsoo.ru/Sch85173
nupaMupl. CBOMCTBA 3KOCUCTEM.
Cykueccus

28 [IpupoHbIE SKOCUCTEMBI https://m.eds00.ru/738929d3

29 AHTPOINOreHHbIE IKOCUCTEMBI https://m.edsoo.ru/c5534e2d

30 brocepa —riobaneraz https://m.edso00.ru/6¢4997cf
JKOCUCTEMa 3eMIIn

31 3aKOHOMEPHOCTH CYIICCTBOBAHIA https://m.edsoo.ru/c929ffbc
ourochepsr

32 UYenoseuecTBO B Onocdepe 3eminu https://m.eds00.ru/482d6168




CocyiecTBoBaHME MPUPOIBI U

33 1 https://m.edsoo.ru/ee2b94a4
YeJI0BeUECTBA
PeseprubIil ypok. O6001IeHHE
34 tembl «Coo0I11ecTBa U 1 https://m.eds00.ru/82¢3bb5f
9KOJIOTHYCCKUE CUCTEMbBI»
OBUIEE KOJIMYECTBO YACOB I1O 34 25

[TPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

 buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u 1p.;
[Ton penaknueit [laceunuka B.B. AxuronepHoe o61mectBo «M3narenbcTBo
«ITpocsemienne»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u ap.;
[Ton penaxuueii [laceunuka B.B. Axkuronepnoe o6mectBo «M3narenbcTBo
«IIpocBenienne»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

¢ HHpopManmOHHO-METOANIECKOE MUCEMO 00 0OCOOSHHOCTSX PO TaBaHUS
yuebHoro npeamera «buonorus» B 2025/2026 yuebnom rogy

https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf

¢ ¢ JlocTmKeHHE METANPEIMETHBIX PE3yJIbTATOB B pAMKaX M3YUYEHUS IPEIMETOB
€CTECTBEHHO-HAYYHOTO 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHme) :
METOUYECKHE peKkoMeHanuu estestvenno-nauchnyj-blok 01.pdf

* buonorus (yriiyOsneHHbli ypoBeHb): Peanu3zanus tpedoBanuii @1'OC

CpeaHero oo1iero 00pa3oBaHus : METOJAMYECKOE TOCOOUE NIJIsT YUUTENS.

mp_biologiya format-docx 26082023 na-sajt.pdf

* buonorus (6a30BeIi ypoBeHs). Peanuzaius @I'OC ocHOBHOTO 00111€T0
00pa3oBaHuUsl: METOAMUECKOE mocodue aiist yuutens. https://clck.ru/3ANSBnV

® Jl1s METOIUYECKOTO COMPOBOXKICHUSI TPOPUITHHBIX TEXHOIOTUYECKUX

U €CTECTBEHHO-HAYYHBIX KJIacCOB MOCKOBCKUI (PU3NKO-TEXHUYECKUN HHCTUTYT

(M®TMN) pazpaboran npoekt «Hayka B peruoHb»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-

regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeToauYecKHe PEKOMEHIAITNH 110 CO3TaHHIO KJIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOTO NpOodHIIeH U KJIACCOB C YIITYOJICHHBIM N3yYEeHUEM
MaTeMaTUuKH, PU3NKU, XUMUU, OUOJIOTHH B 00I11e00pa30BaTEIbHBIX
OpraHu3alMsIX C UCIOJIb30BAaHUEM HH(DPACTPYKTYPHI, CO3IAHHON B paMKax
HalMoHaJbHOTO MpoekTa «O6pazoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

* Meroanueckue pekomeHaanuu. Opranu3amus B3anmoaeiicteus “Illkoma — By3
— npeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

¢ KonrtekcTHble 3a1aud. 3a1anus K yueOHoMmy Kypcy «buonorus» (2024 r.)




https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

Metoanueckuii keric. CuemieHHOE Haclie0BaHne Mpu3HakoB. buonorus. 10
kiace (2024 r.) https://edsoo.ru/wp-

content/uploads/2025/01/biologiya _mk_sczeplennoe nasledovanie priznakov.p
df

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

¢ bubmmoreka [{OK https://m.edsoo.ru/7f413368

e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
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