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HNOSICHUTEJIbHASA 3AITNCKA

IIpn paspaboTke mporpaMMbl MO OHOJIOTHM TEOPETHUYECKYIO OCHOBY ISl OIPEACICHHS IIOIXOIO0B K
(dhopmupoBaHUIO copepKaHus ydeOHoro mpenmera «buonorus» cocraBmiIM: KOHIENTyaiubHble mojoxenus GI'OC
COO o B3aMMOOOYCJIOBICHHOCTH IIeJeH, COJIEpXaHUs, pe3yJbTaToB OOy4eHHS M TpeOOBaHUI K YPOBHIO
MOATOTOBKM BBITYCKHUKOB, IIOJIOKEHUS 00 OOmMMX MEeNiX W NPHUHIUNAX, XapaKTEPH3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeJHEero oduiero oopaszosanus B Poccuiickoit @enepanny, a Taxke MOJIOKEHUS O crienuduKe
Ouonoruu, e€ 3HaYeHUH B IO3HAHUM YKMBOW MPHUPOJBI U 00ECIEUSHNH CYLIECTBOBAHMS YEIOBEYECKOro OOIIeCTBa.
CorylacHO Ha3BaHHBIM ITOJIOXKEHHSIM, OTIPEICIICHBI OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTypa.

IIporpamma mo Ononormu maéT MpeacTaBlIeHHE O IeJsX, 00 olmiell crparernu oOy4deHHs, BOCIHTAHUS U
pa3BuUTHs 00y4aroUIMxcs CpeAcTBaMU ydeOHoro mpeamera «buonorusy», onpeneiseT o0s3aTesIbHOE MPeIMETHOE
COJICp’KaHUE, €T0 CTPYKTYPY, PacIpeleNeHue MO pasfeiaaM M TeMaM, PEeKOMEHIYeMYIO MOCIEAOBATEILHOCTD
M3ydeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPHIPEIMETHBIX CBSI3€H, JIOTHKH
00pa3oBaTeIbHOTO Ipolecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaronuxcs.

B mporpaMme mo OHOJIOTHM TaKKe YYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JINUHOCTHBIM,
METalpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM oOydeHHs B (OPMHUPOBAHMHM OCHOBHBIX BHIIOB Y4eOHO-
MIO3HABATEIIFHOW NEATSIFHOCTH/YIEOHBIX ACUCTBUHA OOYJArOIIUXCS TI0 OCBOCHHIO COJNEPYKAHWS OHWOJIOTHYECKOTO
obpazoBaHusl.

B mporpamme mo 6momoruu (10—11 kmaccel, 6a30BEI YPOBEHB) pealli30BaH MPHUHIUIT TPEEMCTBEHHOCTH B
W3ydeHUH OMOJIOTHH, Oarofaps 4eMy B HEl MpOCMaTpPHUBACTCsl HANIPABICHHOCTh HA PA3BUTHE 3HAHWH, CBA3aHHBIX C
(bOpMPIpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'0O MHUPOBO33PCHHSA, HCHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJOIMYCCKOIo
MBILLICHUS, MPEJCTaBICHUH O 3JJ0POBOM 00pa3e KHM3HU U OEpEeKHBIM OTHOILCHHEM K OKPYXKarolleH MPUPOIAHOM
cpene. [loaToMy Hapsay ¢ U3ydeHHEM OOMIEOMOIOTHUECKUX TEOPHUH, a TaK)Ke 3HAHUI O CTPOCHHH >KUBBIX CHCTEM
pa3HOro paHra M CyIIHOCTHM OCHOBHBIX INPOTEKAIOIIMX B HUX IPOLECCOB B MPOrpaMMe 10 OWOJOTHHU YJEIECHO
BHHUMAaHUEC UCIIOJIb30BAHUIO MOJYYCHHBIX 3HAHUM B HOBCCI[HCBHOﬁ JKU3HU JId pCIICHU NPUKIAAHBIX 3ada4, B TOM
yuce: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00JI€BaHMN 4YEIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTHPOBAHMUSA,
000CHOBaHMS SKOJIOTMYECKH LENECO00Pa3HOro MOBEICHHS B OKPYXAIOIIEH NMPUPOMHON cpele, aHalu3a BIMSHUA
XO3SIMCTBECHHOI JACATCIIBHOCTH YCJIOBECKAa Ha COCTOSAHHC MNPUPOAHBIX M HUCKYCCTBCHHBIX 3KOCHUCTCM. Ycunenue
BHUMAaHHS K TIPUKIAIHOW HAIPaBIEHHOCTH ydeOHOro mpeaMera «buomorusi» NnpoanKTOBAaHO HEOOXOAWMOCTHIO
obecrieueHns] yCIOBUM JUIS PEIICHHS ONHOM M3 aKTyaslbHBIX 3aJad IIKOJIFHOTO OHMOJIOTMYECKOro oOpa3oBaHUs,
KOTOpast mpenrnoaraet GopMUpOBaHKE y 0O0YyUYArOIMXCS CIIOCOOHOCTH a/IallTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO
Pa3BHBAIOIIETOCS] COBPEMEHHOTO MUDA.

Buonornss Ha ypoBHe cpegHero obmero oOpa3oBaHUs 3aHMMaeT BaxHoe Mecto. OHa obecneynBaeT
dhopmupoBaHue y oOydaromuxcsi MPeACTaBIeHU 0 HAYYHOW KapTHHE MHpa, pacliupseT U 0000maeT 3HaHUS O
JKMBOM MpHpoAe, e€ OTIMYMTENbHBIX MMPU3HAKAX — YPOBHEBOH OpraHU3aldd M JBOJIOLMH, CO3AaET YCIOBUS IS
TIO3HAHMSI 3aKOHOB JKUBOH NPHPOIBI, (GopMHpOBaHMS (DYHKIHMOHAIBHOW TI'pPaMOTHOCTH, HABBIKOB 3/10pPOBOTO H
6e3omacHoro 00pasa KM3HM, SKOJIOTMIECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHHS K )KUBOW NPHUPO/IE U YEIIOBEKY.

Bounbiiioe 3HaueHne OHOJIOTHSI UMEET TaKKe JUIA peIICHU BOCIUTATE/IbHBIX U pa3sBUBAIOMIUX 3a4a4 CPEAHETO
obmero o0pa3oBaHMs, CONMAIM3AIMK oOydarommxcsa. M3ydenme Ouonormu oOecriedwBaeT yCIOBHA IS
(hopMHpOBaHUS HHTEIIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ MHPOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOH KYJIBTYDBI,
CIOCOOCTBYET HHTErpalud OHOJOTMYECKHX 3HAHMH C MPEICTaBICHUAMH H3 JAPYTMX Y4eOHBIX IPEAMETOB, B
YacTHOCTH, (GM3MKHM, XUMUU M Teorpaduu. Ha3BaHHBIE TMOJIOKEHUS O MpeAHA3HAYSHHWH Y4eOHOro mpeaMera
«bronorus» cocTaBmIM OCHOBY JUIS OIIPEAENEHUs MOJAXOJO0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0 COJAEPXKAHUS,
MPE/ICTABICHHOTO B IIPOrpaMMe 110 OMOJIOTHH.

Ot6op coaepkanusi yueObHOro mnpenMera «buonorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C TO3UIIMA
KyJIbTypOCOOOPa3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYdaloIIMecs: JOJKHBI OCBOMTH 3HAHUS M YMEHHUS,
3HauYMMble I (OPMHUPOBAHHS OOWIEH KyJIbTYpHI, OIPEACIAIONINE aJeKBaTHOE IIOBE/ICHHE 4YellOBEKa B
OKpYXaroliel MPUPOAHON Cpelle, BOCTpeOOBaHHBIE B TOBCEAHEBHOW JKM3HW W TPAKTHYECKOH JIESITEIHLHOCTH.
Ocoboe MecTo B 3TOM CHCTeME 3HAHMH 3aHUMAIOT AJIEMEHTHI COJEpP)KaHHs, KOTOPBhIE CIY)XaT OCHOBOW JUIs
(hopMHpOBaHUS NIPECTaBICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOMW KapTHHE MHpa M LIECHHOCTHBIX OPUEHTAIUAX
JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3aI[UH OUOJIOIMYECKOro 00pa3oBaHusl.

CTpyKkTypHpOBaHHE COAepKaHMA yueOHOro MaTepraia B MporpaMMe Mo OMOJIOTHH OCYIIECTBICHO C YIETOM
NPUOPUTETHOTO 3HA4YCHUS 3HAHWH 00 OTIMYMTENBHBIX OCOOEHHOCTSIX >XHMBOW IPHUPOABI, O €€ YypPOBHEBOM
OpraHM3allii W 3BOJIIOIMH. B COOTBETCTBMM € 3THM B CTPYKType ydeOHoro mpenmera «buoiorus» BbIIeNCHBI
clefiyone cojaepxkaresibHble JuHuM: «buonorus kak Hayka. MeToibl Hay4yHOro TNo3HaHuUs», «KieTka kak



Ouosorudeckasi cucreMay, «OpraHu3M kKak Ounoyiormyeckas cuctemay, «CucteMa U MHOTOOOpa3ue OpraHnIecKOro
MHpay, «DBOJIOLHS KUBOU MPUPOABI», « DKOCHCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJAJCHHC OOYYAIOLIMMUCS
3HAHUSMH O CTPYKTYPHO-(PYHKIIMOHAILHOW OpraHU3alMU KUBBIX CHCTEM Pa3HOTO paHra W MPUOOPETCHHE YMEHHMA
UCIIONIb30BaTh STH 3HAHUS JUIS I'PAMOTHBIX JCHCTBUI B OTHOLICHHH OOBEKTOB YKUBOW MPUPOIBI U DPEIICHHS
Pa3IHYHbIX JKU3HEHHBIX TIPOOIIEM.

JocTiokeHre ey u3ydeHHsl ydeOHoro mpeamMera «buomnorus» Ha 06a30BOM YpPOBHE OOCCIICUMBACTCS
peLICHUEM CIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOMIMMHCS CHCTEMbl 3HAHMH O OHOJOTMYECKHX TEOPHSX, YUYCHHSX, 3aKOHaXx,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHJIaX, CIYKAIIUX OCHOBOH sl ()OPMHUPOBAHUS MPEACTABICHUN O €CTECTBCHHO-
HAYYHOH KapTHHE MHUPA, 0 METOJIaX HAYYHOTO MMO3HAHUSA, CTPOCHHH, MHOTOO0Pa3HH M OCOOCHHOCTAX KHUBBIX CUCTEM
Pa3HOro YpOBHSI OPTaHU3AIMH, BBIIAIOIIMXCS OTKPBITHSX M COBPEMEHHBIX UCCIICJOBAaHUAX B OMOJIOTHH;

(dhopMupoBaHrue y OOYYAIOMIMXCSI MMO3HABATEIBHBIX, WHTCIUICKTYaIbHBIX U TBOPUYCCKUX CIOCOOHOCTCH B
MpOIIecCe aHajM3a MAHHBIX O MYTSX Pa3BUTHS B OWOJOTMHM HAYYHBIX B3TJISJIOB, WACH M IMOIXOAOB K U3YYCHHIO
JKHBBIX CHCTEM PA3HOTO YPOBHsI OpTaHHU3aIUH;

CTaHOBJICHHE Yy oOydvarommxcs OoOIei KyJIbTypbl, (YHKIHOHATBHOW TPAMOTHOCTH, pa3BUTHE YMEHHIA
OOBSICHATh, U OLCHHUBATH SIBJICHHUS OKPY)KAIOIIETO MHUpPA JXHUBOW MNPUPOABI HA OCHOBAHMM 3HAHWUH M OIBITA,
MOJYYSHHBIX [PU U3Y4YECHUU OUOJIOTHUH;

(dbopmupoBaHHe y OOYYAIOMIMXCS YMEHHH HIUTIOCTPHUPOBATh 3HAYCHHE OHOJIOTHYECKUX 3HAHUN B
HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU YCJIOBCKaA, pa3BUTHUU COBPEMEHHBIX MCEIUITUHCKHUX TEXHOJIOTUH u
arpoOHOTEXHOJIOT HIA;

BOCIHUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEIOBEKOM KUBOW MPHUPOABI, HEOOXOIUMOCTH
0epexHOro OTHOIIEHHUS K Hel, COOIIOIEHHST 3THUECKUX HOPM NPH MTPOBEJCHUU OMOJIOTHYECKUX UCCIICA0BAHNU,

OCO3HaHHE IIEHHOCTH OHMOJIOTHYECKUX 3HAHWI AJISI MOBBILICHHUS YPOBHS JKOJOTHUECKOM KYJBTYPBI, IUIS
(hopMHPOBaHHUS HAYYHOTO MUPOBO33PCHUS;

MpUMEHEeHHE MPUOOPETEHHBIX 3HAHUI M YMEHUU B MOBCEJHEBHOM KU3HHU VIS OLEHKH MOCIEACTBHN CBOCH
JIeITEIbHOCTH 10 OTHOLICHUIO K OKpYJKarollel cpeie, COOCTBEHHOMY 3/10pOBBI0, 00OCHOBAHUE M COOIIOJICHUE MEp
MpOGHIAKTHKH 3a00JICBAaHHH.

B cucreme cpeanero obumiero obpasoBanus «buonorus»y, u3yuaemass Ha 0a30BOM YpOBHE, SIBISETCS
O6ﬂ3aTeHLHLIM y‘Ie6HI)IM npeaMeToM, BXOJAAIIMM B COCTaB HpeI[MCTHOf/II 06J'IaCTI/I ((ECTCCTBGHHO-Hay‘-IHI)Ie
MIPEIMETBI».

Junst u3ydenust Ouonoruu Ha 6a30BOM YpOBHE CpeHero oduiero obpa3zoBaHus oTBoauTcs 68 4acos: B 10
kiacce — 34 vaca (1 gac B Hezlelo).



COJEP KAHUE OBYUYEHUS
10 KJIIACC

Tema 1. Buosorust kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJIOrMH C OOIIECTBEHHBIMH, TEXHHYECKHMMH W APYIMMH €CTECTBEHHBIMHU
HayKaMu, Quirocopueld, ITUKOH, 3CTETUKON 1 TmpaBoM. Poms Omomornu B (GOPMHUPOBAHWN COBPEMEHHOW HAay4IHOM
KapTUHBI Mupa. CrcTeMa OMOJIOTHYECKHX HAYK.

Mertobl TO3HAHUS KUBOW HPUPOJBI (HAONIOAEHUE, SKCIIEPUMEHT, OIIMCaHNe, U3MEpPEeHNe, KiacCHu(uKamus,
MOJICIINPOBaHME, CTaTUCTHIECKass 00padOTKa TaHHBIX).

JdeMoHcTpanum:

IToptpetst: Y. apsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u ®@. Kpuk.

Tabnuier u cxemsl: «MeTobl TO3HAHUS YKUBOH MIPUPOIBD».

JlaGopaTopHble M MpaKTHYeCKHE PadOTHI:

[Ipaktiueckass pabora Ne 1. «lcnonb3oBaHWe pa3IMYHBIX METOJNOB TNPH HW3YYEHUH OWOJOTHYECKHX
0OBEKTOBY.

Tema 2. JKuBble cuCTeMbI H HX OPTaHH3AIHS.

XKuBble cuctembl (OMOCHCTEMBI) Kak THpenMer wu3ydeHus Ouosorun. OTiM4YHe >KHUBBIX CHCTEM OT
HEOPTraHUYECKOU MPUPOBI.

CaoiicTBa OnocHcTeM M MX pa3HOOOpasue. YPOBHH OpraHM3aly OMOCHCTEM: MOJICKYJISIPHBIA, KICTOUHBIH,
TKaHEBBIH, OPTaHU3MEHHBIH, TOMYIAIHOHHO-BAOBOH, IKOCUCTEMHBIN (OHOTCOIICHOTHYECKHI), OMOC(HEPHBIH.

JdemoHcTpanum:

Tabmuue! u cxemsl: «OCHOBHBIE IPU3HAKH JKH3HUY», «Y POBHU OPTaHU3ALNH KUBOW TPHPOIBD».

O6opynoBanwue: moaens Mosekysr JTHK.

Tema 3. XuMu4ecKkHii COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTAB KIETKA. XHUMHUYECKUE D3JIEMEHTBI: MaKpO3JIEMEHTBl, MHUKpPO3JIeMEHTH. Boma u
MHHEpaJIbHBIC BEIIECTBA.

OYHKIIUHN BOABI U MHHEPAJIBHBIX BELIECTB B KileTke. [loanepxanne ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHue O€IKOB. AMHHOKHCIIOTHI — MOHOMeEpHI OesikoB. HezameHnMble W 3aMeHHMbIE
AMHHOKHCIIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPhI OEIKOBOWH MOJEKYJbI (IIEpBHYHAs, BTOpWUYHAs,
TPEeTHYHAs! ¥ YeTBEPTHYHAS CTPYKTypa). XUMHUIECKHE CBOWCTBA OenkoB. bruonornaeckue ¢pyHKIMN OSIKOB.

®depMeHTH — OHOJOrMYeckre Karanau3atopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP, CyOcCTpaTHas
cneuduunocts. Kodepmentsr. Buramunbl. OTiuuust GepMEHTOB OT HEOPTaHUYECKUX KaTaIN3aTOPOB.

YraeBonsl: MoHOcaxapuisl (TIIFOKO3a, pubo3a W Je30okcupubo3a), mucaxapuabl (caxaposa, J1aKTo3a) U
MoJIFcaxapuabl (Kpaxmall, IIHKOTeH, LIeJUTon03a). buonornueckue GyHKIMM yriIeBOIOB.

Juruner:  tpurmuuepuabl,  ocdonunuapl,  crepouabl.  ['mapoduibHO-THAPOGOOHBIE  CBOWCTBA.
Buonornueckue ¢pynkiun munuaoB. CpaBHEHHE YII€BOIOB, OSJIKOB U JIMINAOB KaK HICTOYHUKOB SHEPTHH.

Hyxneunossie xucnotsl: JHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEHMHOBBIX KHUCIOT. CTpoeHue M
¢ynkuuu JJHK. Crpoenne u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u ¢pyHKImM.

uronorus — Hayka o kierke. Kiietounast reopust — nmpumep B3aUMOJCHCTBHUA naeH u (GakToB B HAYYHOM
MO3HaHWHU. MeTOIbl N3yYeHNUs! KIETKH.

Knerka kak menoctHas jkuBas cuctema. OOmue MpHU3HAKM KIETOK: 3aMKHyTas HapykHas MeMmOpaHa,
mouekyibl JIHK kak reHeTnueckuii anmnapar, cucreMa CuHTe3a Oenka.

TuITBI KIETOK: DyKapHOTHYECKasl ¥ MpoKapruoTHdeckas. OCOOEHHOCTH CTPOECHUS MPOKapUOTHYECKOH KIIETKH.
Krnertounas crenka Gakrepuii. CTpoeHHe dyKaprOTHUECKON KieTkH. OCHOBHBIE OTJIMYUSI PACTUTEIHLHOH, KHBOTHOM
Y IpUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHasi CTEHKA, INIMKOKAIWKC, WX (QyHKIMHU. [Ina3marnyeckas
MeMOpaHa, e€ cBoiicTBa U QyHkuuu. L{uromasma u e€ opranounsl. OxHOMEMOpaHHbIe opraHouasl kinetku: DI1C,
anmapat ['osbmku, Tu30coMbl. [ToyaBTOHOMHBIE OPTaHOWAB! KJIETKH: MUTOXOHAPHUH, TUTaCTHBL. [IponcxoxaeHne
MHUTOXOHJpHH M TnacTHi. Buapl mmactun. HememOpanHBIe OpraHOMIbI KIETKH: PHOOCOMBI, KIETOYHBIH IIEHTP,
LHEHTPHONHU, PECHUYKY, KTI'yTUKH. DyHKIIMKM OPraHOUOB KIETKHU. BKiroueHus.

SAnpo — perymaropHslii 1eHTp KieTkn. CTpoeHHe sijpa: saepHas 000JI0YKa, KapHoIUla3Ma, XPOMATHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEILECTB B KIIETKE.

JdemoncTpanum:



TToptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. lllneiinen, P. Bupxos, /. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxiun, K. M. bap.

Huarpammer:  «PacnpeneneHue XHMMUYECKHX OJIEMEHTOB B HEXHMBOM mpupone», «PacmpeneneHue
XUMHMYECKHX 3JIEMEHTOB B )KUBOM MIPUPOIE».

Tabmuuer n cxemsl: «llepnogmdeckass Tabauna XUMHIECKUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIBI BOJBI,
«buocunTe3 Oenka», «CTpoeHue MoJiekyinl Oemka», «Ctpoenue ¢epmentay, «HyxienHoBeie kucmotsl. JJHK»,
«Ctpoenue monexynsl AT®», «CtpoeHne 3ykapuoTHUECKOH KIeTKn», « CTpoeHue )KUBOTHOH KIeTku», «CTpoeHue
pacTUTeNbHON KIeTKn», «CTpoeHHe NpOKapHOTHYECKOH KiIeTKH», «CTpoeHHe sapa KIETKN», «YTIEBOIBIY,
«JInmmae».

OOopyznoBaHue: CBETOBOW MHKPOCKOI, OOOpyIOBaHHE /Uil TPOBEACHHS HAOIIONCHUH, H3MEpeHHH,
SKCHEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, JXUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

JlabopatopHast padora Ne 1. «/M3yd4eHne KaranuTHYECKOH aKTUBHOCTH ()EPMEHTOB (Ha MpHMEpEe aMUIIa3bl
WY KaTaJla3bl)».

JlabopaTtoprast pabora No 2. «l3ydeHne CTpOeHHS KJICTOK PACTEHHH, >KMBOTHBIX W OakTepwil mon
MHKPOCKOITIOM Ha TOTOBBIX MUKPOIIPETAPaTaX U X OIHCAHUECH.

Tema 4. ’Ku3Hees TeJILHOCTh KIETKH.

OOMeH BemiecTB, WM MeTabomm3M. AccUMWIANNSA — (TUTACTHICCKUH  OOMEH) W JUCCUMFUIAIINS
(aHeprerndeckuii 0OMEH) — ZIBE CTOPOHBI €IUHOTO TIpoliecca MeTabosm3Ma. Posb 3aKOHOB COXpaHEHUs BEIIECTB U
SHEPrUY B IOHUMAaHUH METabO0IN3Ma.

Tumbel oOMeHa BemiecTB: aBTOTPOGHBIH M rereporpodubiid. Poibp ¢epMeHTOB B 0OMEHEe BELIECTB H
MPEBPAIICHUN SHEPTUH B KIICTKE.

®otocuntes. CperoBas W TeMmHOBas (a3bl QoTocuHTe3a. Peakumm dorocunreza. DPHhHeKTHBHOCTH
¢dorocunresa. 3HaueHue (HoTOCHHTE3a JUIS KU3HU Ha 3emie. BiusHue ycnoBuil cpensl Ha GoToCHHTE3 U CIIOCOOBI
MOBBIIICHHS €T0 NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHHTE3NpYIomue OakTepruu. 3HaueHHE XeMOCHHTE3a ISt )KU3HM Ha 3eMile.

OHepreTndeckuii oOMeH B KieTke. PaciuerniieHue BEUIECTB, BBIICICHHE W aKKyMYJHPOBAaHHWE DHEPIHU B
KJIeTKe. JTamnbl 3HepreTudeckoro obmeHa. I'nmmkomnus. bpoxenune u ero Buabl. KucioponHoe okucieHue, uiu
KieTogHoe Apixanue. OxuciaurensHoe hochoprnupoBanne. D(H(HEeKTHBHOCTh SHEPTETHIECKOT0 OOMEHa.

Peakunu marpuyHoro cuHTre3a. [enermyeckas wundpopmamms u JHK. Peammzaums renetudeckoii
undopmanun B KieTke. ['eHeTHdeckuil Koi M ero cBoiicTBa. TpaHckpumims — MaTpuusblii cuHte3 PHK.
Tpancnsamust — 6uocunTe3 Oenka. Otansl TpaHcmanuu. Koguposanne amuHOKHCHIOT. Ponb prbocom B OmocHHTE3E
Genxa.

Hexnerounsie ¢opmsl xn3HN — BUpYCHL. Mcropus otkpsiTust Bupycos (. V. ViBanosckuif). OcobenHOCTH
CTPOEHHMS ¥ JKU3HEHHOTO NMKJa BUpycoB. bakreprodaru. bonesun pacTeHui, >KNBOTHBIX U Y€JIOBEKA, BHI3BIBAEMBIE
Bupycamu. Bupyc ummyHomedummra yemoseka (BUY) — Bo3Oymmtenms CIIM[la. OOpaTHas TpaHCKPHITIHS,
peBepTasza 1 uHTerpasa. [Ipopunakrruka pacpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI.

JdemoHcTpanum:

Ioptpetsi: H. K. Konwuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tumbel nuTaHus», «Metabomusm», «MUTOXOHIAPHSY, «DHEPreTHUECKUd OOMEeHY,
«Xnoporutact», «Porocunresy», «Crpoenne HK», «Ctpoenne u QyHkunoHupoBaHue reHa», «CuHTE3 Oenkay,
«[enernueckuit kom», «Bupyce», «bakrepmodarum», «CtpoeHnme wu >Ku3HeHHBIH nwkn Bupyca CII/a,
Oaxrepuodaray, «Permkanus JHK».

Ob6opynoBanue: Mojenu-amminkanuu «Yasoexnue JJHK u Tpanckpunmms», «brnocuntes 6enkay, «CtpoeHue
KIIETKW», Mozenb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounsrid muki, Wi KU3HEHHBIM WK KieTku. MHTepdaza m mwuro3. Ilpomeccsl, mpoTekaromue B
uaTepdasze. Perumkanus — peakmus matpuaHoro cuuTesa JJHK. Ctpoenme xpomocom. XpoMOCOMHBIH Habop —
KapuoTurn. JIMIIOWAHBIE W TaluIOMJHBIH XpOMOCOMHBIE HaOophl. Xpomaruabl. LluTonornyeckue OCHOBBI
Pa3sMHOXKEHHUS ¥ WHAWBUIYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xmetkn — Muto3. Cragmm mwuro3a. Ilpomeccsl, mpoucxonsmue Ha pasHBIX CTAAMAX MHUTO3.
Buonoruueckuit cMbICI MUTO3A.

[Iporpammupyemas rubeis KJIETKH — aroITo3.



@DopMBI Pa3sMHOKCHUS OpPraHM3MOB: OECIONOE M TOJOBOE. Buapl OGecronoro pa3sMHOXKEHHS: ACICHHE
HaJ[BOE, TIOYKOBAHUE OJHO- ¥ MHOTOKJICTOYHBIX, CHOPOOOpa30BaHNE, BETETATHBHOE Pa3MHOXKEHHUE. VICKycCTBEHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HaUEHUE [Tl CEIEKLIUU.

[TonoBoe pa3MHOXKEHHUE, €ro OTINYHUS OT OECHOIIOTO.

Meiioz. Cramuu meiiosa. [Ipomeccsl, mpoucxonsimue Ha cTamusax Meiiosa. [loBemxenne xpomocoM B Metiose.
Kpoccunrosep. buonornueckuii cMbicia U 3HaUEHUE MEHO03a.

l'amerorenes — mporecc 00pa3oBaHUsI TOJIOBBIX KJIETOK Y JKMBOTHBIX. I10JOBBIE JKelle3bl: CEMEHHHMKU U
smaarkd. OOpa3oBaHHMe M Pa3BUTHE ITOJIOBBIX KJIETOK — raMeT (CIIepMaTO30H, SIMIEKIETKA) — CIIEPMaTOTeHe3 U
oBoreHe3. OCOOCHHOCTH CTPOCHNUS SIMLIEKIIETOK | criepMaTto3onnoB. Omionorsoperue. [lapTeHorenes.

WunuBunyansHoe  pasButhe  (OHTOreHe3). OMOpHOHaNbHOE  pa3BUTHE  (IMOpHOreHe3).  OTarbl
SMOpPHOHAJIILHOIO  Pa3BUTHS y  TO3BOHOYHBIX  JKMBOTHBIX:  JIpoOJI€HWE, TracTpYJSLUs, OpraHOTeHE3.
IToctomOproHanpHOE pa3BUTHE. THUOBI TTOCTAIMOPHOHANBFHOTO PAa3BUTHS: MpAMOe, HEMpsMoe (JIMIUHOYHOE).
BrmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBL, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zeutne pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaH Pa3BUTHUS.

JdeMoHcTpanum:

Tabmumer 1 cxembl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY», «/[BOWHOE OIIOZOTBOPEHHE Y IBETKOBBIX
pacteHuit», «BereraTuBHOe pa3MHOXKEHHE pacTeHUi», «Jledenue kieTku Oakrepuity, «CTpOCHHE IOJOBBIX
KIETOK», «CTpoeHne XpoMocoMbl», «Knetounsii mukm», «Pemmukanus JHK», «Mutosy, «Meio3y», «IIpsMoe u
HENPSIMOE pa3BUTUE, «['aMETOreHe3 y MIIEKOIUTAIOIINX U 4eJI0BeKay», «OCHOBHBIE CTaIUU OHTOTECHE3a.

O6opynoBaHMe: MMKPOCKOI, MuUKpompenapaTsl «CHnepMaTo30Mabl MIEKONHUTAIOMIEroy, «SinekneTka
MIIEKOIHTatoneroy», «Kaprokunes B KJIeTKax KOpeIka JIyKa», MarHUTHas MOJIeNb-alIuInKaIus «JleaeHnue KIeTkm»,
mozens JJHK, Mogens Merada3Hoi XpOMOCOMEI.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopaTtopras pabora Ne 3. «HabOmroneHue MuTO3a B KJIETKAX KOHYHKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopaTopHast pabota Ne 4. «/3ydeHne cTpOeHNU MOJIOBBIX KIETOK Ha TOTOBBIX MHKPOIPEapaTaxy.

Tema 6. HacjieACTBEHHOCTh H U3MEHYHMBOCTh OPraHN3MOB.

[lpeamer W 3amauu reHETHKH. VICcTOpusi pa3BUTHS TEHETHKH. Ponb IUTOJNOIMH M AIMOpPHOJIOTHH B
CTaHOBJICHNM TCHETHKH. BKiIaj pOCCHHCKMX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE T'€HETHKH. METOABI T€HETHKH
(TubpumonoruuecKnii, IUTOT€HETHYECKUH, MOJIEKYIsApHO-TeHeTHdeckuit). OCHOBHBIC T'€HETHUECKHE MOHATHS.
I'eneTnueckast CHMBOJINKA, UCIIOb3yeMas B CXeMax CKpEeLMBaHUH.

3aKOHOMEPHOCTH  HACJICIOBAHUS NPH3HAKOB, ycTaHoBieHHble [. Mengenem. MoHorubpugHoe
CKpeliuBaHue. 3aKOH eAMHooOpasusi THOPHAOB TIIEPBOTO IOKOJICHHA. [IpaBMiio JOMHHHPOBaHUS. 3aKOH
pacuierieHus npu3HakoB. [ unoresa unctoTsl rameT. [lomHOE M HETOTHOE TOMUHHPOBAHUE.

JurubpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOTO HACJIeI0OBaHHs NPU3HAKOB. LuToreHeTnyeckne OCHOBBI
JUTHOPUIHOTO CKpeIMBaHMs. AHAJIM3UPYIOIIee CKpPEelnIMBaHKUE. VICIob30BaHNE aHATM3UPYIOMIETO CKPEIIMBAHUS
JUIS OTIpeIeJICHIs TeHOTHIIA 0COOH.

CuenneHHoe HaclefoBanue mpuzHakoB. PaGora T. Moprana mo CIEIGHHOMY HAcCJIeIOBaHUIO TEHOB.
Hapymenue cuennenus reHoB B pe3yabTaTe KPOCCHHTIOBEPA.

XpOoMOCOMHas TeOpHUs HACIECCTBEHHOCTH. | eHeTHUEeCKHe KapThl.

I'enetuxa mosa. XpoMOCOMHOE OIpeeNieHHe MoJIa. AyTOCOMBI U IMOJIOBBIE XPOMOCOMBI. I'oMoramMeTHbIe 1
rereporaMeTHble opranu3Mel. HaciienoBaHye NpU3HAKOB, CUEIIEHHBIX C ITOJIOM.

W3MmeHunBOoCTE. Buabl HM3MEHUYMBOCTH: HEHACHEJICTBEHHAs W  HacleACcTBeHHas. Pomp cpengsl B
HEHACJIeICTBEHHOH M3MEHYMBOCTH. XapaKTepUCTUKA MOAW(PHUKAIMOHHOW H3MEHYMBOCTH. BapHanuoHHBIA psin H
BapuanuoHHas kpuBas. Hopma peaknun npusHaka. KonnmuecTBeHHbIE M KadeCTBEHHbBIE NMPH3HAKM M UX HOPMa
peakun. CBoiicTBa MOIU(PHUKAIIMOHHONH N3MEHUYNBOCTH.

HacnencrBenHas, Wi reHOTHIIHYECKast, K3AMEHUUBOCTh. KOMOMHATHBHAS N3MEHYMBOCTL. Melo03 U MOJIOBOM
MpoIiecC — OCHOBa KOMOMHATHMBHOM H3MEHYMBOCTH. MyTalMOHHAs HM3MEHYMBOCTH. Kitaccmukammss MyTaIfuii:
TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MPpUYKHBI MyTaluid. MyTareHHble (JaKTOpbl. 3aKOH TOMOJIOTHYECKHX
ps0OB B HacieAcTBeHHOM n3MeHunBocTy H. 1. BaBuioga.

BresnepHast HacIeACTBEHHOCTh ¥ U3MEHUUBOCTb.

I'enetuxa venosexa. Kapuotun uenoBexa. OCHOBHBIE METOJbl I€HETUKU UEJIOBEKAa: I€HEAaTOrMYECKHH,
OJIM3HENOBBIM, IUTOI'CHETHYECKUH, OMOXMMHYECKUH, MOJICKYJIIpHO-reHeTHYecknii. COBpeMEHHOE OIpeeieHue
TEHOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME, I€HOTUIIMpOBaHUE, B TOM uucie ¢ nomoupro [IIP-ananu3a.
HacnenctBennsle 3a001eBaHNs YeNOBeKa: FeHHbIE 00JI€3HM, 0OJIE3HH C HACIEICTBEHHON MPEAPacIIONOKEHHOCTHIO,



XpoMocoMHble Oone3nn. ComaTndeckue u TreHepaTuBHblE MyTanuu. CTBOJOBBIE KIETKU. [IpHHIMIIBI 370pOBOTO
o0pa3a >KM3HH, IUArHOCTHUKH, IPOQHUIAKTUKH M JICUCHHWS TCHETHYECKHMX OoJe3Hed. Mennko-TeHeTHIeCcKoe
KOHCYJIbTUpOBaHME. 3HAUCHUE MEJULIMHCKOM I'CHETHKN B PEAOTBPALLIEHUH U JICYEHHN T€HETHYECKUX 3a00JIeBaHuii
9eJIOBEKa.

JdeMoHcTpanum:

Hoprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-Pecosckwmii, H. 1.
Basuios.

Tabmuner n cxemsl: «MOHOTHOPHIHOE CKPEIIMBAaHWE M €r0 IIUTOTCHETHYECKash OCHOBa», «3aKOH
pacIieIyieHnss M €ro IMTOTCHETHYeCKash OCHOBa», «3aKOH UYHCTOTHI TaMeT», «/IurnOpnmHOe CKpeIIMBaHHCY,
«utonornyeckue OCHOBBI AWIMOPHIIHOTO CKpEIIMBaHUs», «Meio3», «B3aumonelcTBue aijelbHBIX T'E€HOBY,
«'eHeTnueckue KapThl pacTE€HHM, )KUBOTHBIX U 4elloBeKa», «[ eHeTuka mosay, «3aKOHOMEPHOCTU HaclIeOBaHMUS,
CIIEIUIEHHOTO C TOJIOM», «KapHOoTHIBI 4YenmoBeka M >KHUBOTHBIX», «Bumpl m3meHunmBOoCTH», «MoOanpuKannoHHAS
M3MEHYMBOCTHY, «HacnenoBanue pesyc-gpaxkropay, «I'eHeTHKa TPy KpoBH», «MyTallMOHHAS K3MEHUYUBOCTDY.

O06opynoBaHue: Mojenu-anuMKanu «MoOHOTHOpHIHOE CKpelrBaHue», «HenoiaHoe TOMUHHUPOBaHUEY,
«durubpunHoe ckpemuBanue», «llepekpécT XpomMocom», MHKPOCKON M MHuKpompemnapaT «Jlposodmnay (Hopma,
MyTaIu (GOpMBI KPBUTBEB U OKPACKH Tela), repdapuii «['opox moceBHOWY.

JlaGopaTopHble M IpaKkTHYecKUue PadoThI:

JlabopatopHnast pabota Ne 5. «/3yueHne pe3ynbTaTOB MOHOTHOPHIHOTO M IUTHOPHIHOTO CKPEUIMBAHUS Y
JIp0o30¢ Bl HA TOTOBBIX MHUKPOIIPEIapaTax».

Jlabopatopras pabora Ne 6. «M3yueHre MOAU(PHUKAIIMOHHON H3MEHYMBOCTH, MOCTPOCHUE BapUAI[HOHHOIO
psia U BapualMOHHOM KpUBOI».

JlabopaTopHast pabota Ne 7. « AHanu3 MyTanui y 1po30(iIbl Ha TOTOBBIX MHKPOIPEIapaTaxy.

[MpakTryeckas pabora Ne 2. «CocTaBiieHHE U aHATU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IpoLecc. 3apoKIEHHE CeleKUUM U noMmectukauus. Yuenue H. U. Basuiosa o
[EHTPaX NPOUCXOXKACHHS M MHOrooOpasus KyJIbTypHBIX pacTeHHH. LIEHTpBI TpPOMCXOXKACHUS NOMAITHHX
KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CEJEeKIWH. MacCOBBIH M WHIUBHIAYAIBHBI OTOOPBI B CENICKIMU pAacTeHHH U
KHUBOTHBIX. OmeHKa 3KcTepbepa. bian3kopoacTBeHHOE cKpemuBanne — nHOpuanHT. Ynctas ouaus. CkpernBaHue
qUCTRIX JUHUH. ['ereposuc, wiam rubpunHas cwia. HepoicTBeHHoe ckpelnuMBaHue — ayTOpuauHr. OTnanéHHas
rubpuauzanusg U e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 M IOJIydY€HHE MOJHUIIOWAOB. J[OCTIDKEHHS ceneKuun
pacTeHuil, )KUBOTHBIX ¥ MUKPOOPTaHU3MOB.

BuoTexHoMOTHSA Kak OTpacib Mpou3BoAcTBa. [ eHHAS MHXECHEpHs. DTaIlbl co3naHus pekoMomHaHTHOH JTHK
U TPaHCTEHHbIX OpraHm3MoB. Kierounas umxeHepusa. KieTtouHsle KynbTypsl. MHUKpPOKIOHAJIBHOE Pa3MHOKCHHE
pactenuii. KiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OpPraHU3MOB. OKOJOTHMYECKHE U
stndeckue npobiemsl. MO — reneTndyecky MoIUpUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypun, I'. 1. Kapneuenxo, M. ®. I1BaHoB.

Tabmuupr 1 cxeMbl: KapTa «LIeHTpBI TPOMCXOXKICHNUS U MHOT000pasus KyJIbTypHBIX pacTeHui», «Ilopos
JIOMAIIIHUX KHUBOTHBIX», «CopTa KyNbTypHBIX pacTeHH», «OTaanéHHas rubpuanzanus», «PaboTsl akagemuka M.
®. HBanoBay, «[lonumiongusa», «OO0bekThl OMOTEXHOJNOTHM», «KIleTOUHBIE KyJIbTYpHl M KIOHHUPOBAaHHEY,
«KoHcTpynpoBaHue 1 mepeHoc reHOB, XPOMOCOM.

ObopynoBaHne: MyJISDKH IUIOJIOB M KOPHEIUIOAOB JUKHUX (JOPM M KyJIBTYPHBIX COPTOB pacTeHHH, repoapuii
«CenbCKOXO03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble M NPpaKTHYeCKHE PAdOTHI:

Okckypensi «OCHOBHBIE METOJBI M IOCTI)KEHHS CEJIEKIHWH PACTEHWH W JKMBOTHBIX (HAa CEJICKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIH YYacTOK, B TEIUIMYHOE XO3SMCTBO, JabopaTopuio
arpOYHHMBEPCUTETA WM HAYIHOTO LIEHTPA)».



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INPOI'PAMMBI IO BUOJIOT'MA HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUA

Cormacao ®I'OC COO, ycraHaBmIUBaIOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOyJarOIIUMUCS
MPOTPaMM CpPEIHETO 00IIeT0 00pa30BaHMs: IMYHOCTHBIM, METAIIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IWYHOCTHBIX pe3ylIbTaTOB OCBOCHHS TMpeaMmera «bHONOTHSA» BBIACICHB CIEIYIOIINE
COCTABILIIONINE: OCO3HAHWE OOyJaIOMIUMHUCS POCCHICKONH TPaKAAHCKOM WICHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTCIBHOCTH M CaMOOIPEACICHUIO, HAIWYAC MOTHBAIMM K OOYYCHHUIO OWOJIOTHH,
I[eJICHANPABJICHHOE PA3BUTHE BHYTPCHHUX YOSKICHUN JTUIYHOCTH HA OCHOBE KJIFOUCBBIX IICHHOCTEH M UCTOPUICCKHIX
TPagUIMN Pa3BUTUS OMOJIOTHYECKOTO 3HAHHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOICTBOBATHCS B
CBOCH JeSITETPHOCTH IEHHOCTHO-CMBICTIOBEIMH YCTaHOBKAMH, MTPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa30BaHus,
HaJIMYUE SKOJIOTUIECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTH I1€JIM U CTPOUTD KU3HEHHBIC TIIAHBI.

JlmgHOCTHBIE pe3yJbTaThl OCBOCHUS TIpeaMeTa «bHonorwms» HOOCTHUraloTcss B E€IMHCTBE YYEOHOH u
BOCIIUTATEIbHON EATENHHOCTH B COOTBETCTBHH C TPAIWIHOHHBIMU POCCHHCKHIMH COIHOKYIBTYPHBIMH,
HUCTOPUYECKMMHU W JYXOBHO-HPABCTBECHHBIMH IICHHOCTAMH, HNPUHATHIMHA B 06IJ_[eCTBe npaBujiaMi W HOpMaMHu
MOBE/ICHUS U CIIOCOOCTBYIOT MPOIIeCcCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH
MO3HIINHU JINYHOCTH, TATPUOTH3MA, YBAXKCHHUS K 3aKOHY U IPABOIIOPSIKY, YeJIOBEKY TPYJa H CTapIIeMy ITOKOJICHHUIO,
B3aMMHOI'O YBaXXCHMUA, 6epe>1<Horo OTHOIICHUA K KYJbTYPHOMY HACJICIAUIO W TpagulusaAM MHOTOHAlIMOHAJIbLHOTO
Hapona Poccuiickoit denepanuu, npupojie U OKpyKaroleu cpese.

JImgHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTro mpemmera «BHONOTHS» MOMKHBI OTpa)kaTb TOTOBHOCTH M
CIIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPCHHEH MO3WIMEH JIMIHOCTH, CHCTEMOMN
OEHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX y6e>1<):[eH1/H?1, COOTBETCTBYIOINUX TPAAUITUOHHBIM HECHHOCTAM
POCCHIICKOTO OOIIECTBa, PACHIMPCHHE >KH3HEHHOTO OIBITa W OIBITA JEATSIFHOCTH B IIPOIECCE peallu3allih
OCHOBHBIX HAllpaBJICHUH BOCIIUTATEIBHOMN NEITEIHPHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaKIaHCKoOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTh TPAXKIAHCKOW MO3UIUU OOYydYaIoMmETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO WICHA
POCCHIICKOTO 00IIEeCTBA;

0CO3HaHME CBOMX KOHCTUTYIIHOHHBIX IIPaB M 0053aHHOCTEH, YBa)KEHHE 3aKOHA M IIPABOTIOPS/IKA,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MIEATENbHOCTH TPH CO3JaHWM Y4YEeOHBIX MPOEKTOB, PEUICHHU
Y4eOHBIX ¥ IT03HABATEIBHBIX 3124, BHIMTOJIHCHHH OHOIOTUYECKUX YKCIICPUMEHTOB;

CHOCOOHOCTh OIPENENATh COOCTBEHHYIO IMO3UIIMIO MO OTHONICHUIO K SIBICHUSM COBPEMCHHOHN XH3HH U
OOBSIICHSATS €€;



YMEHHE YJYUTHIBaTh B CBOMX JICHCTBHSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOZCHCTBUS JIOJCH C
pa3HBIMHU YOS )KICHUSIMH, KyJIbTYPHBIMHI HEHHOCTSIMU M COLIHAIBHBIM II0JI0XKEHHEM;

TOTOBHOCTH K COTPYAHHYECTBY B HPOLIECCE COBMECTHOIO BBINOJIHEHHS Y4YEOHBIX, IO3HABATEIBHBIX M
UCCIIEJIOBATEIbCKUX 3a/lad, YBaKUTEJHFHOTO OTHOUICHWS K MHEHHIO OIMOHEHTOB MpPU OOCYXICHHH CIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COCPKaHN;

TOTOBHOCTb K TYMaHHTapHOW U BOJOHTEPCKON AEATENBHOCTH;

2) IaTPHOTHYECKOIr0 BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH POCCHHCKON I'Pa’kAaHCKON MACHTUYHOCTH, MATPHOTH3MA, YBAXKEHHUSI K CBOEMY Hapoxy,
YyBCTBa OTBETCTBEHHOCTH Iepen PoauHON, ropmocTu 3a CBOM Kpail, cBor0 PonuHy, CBOMl SI3BIK U KYyJIBTYDY,
IIPOLLIOE U HACTOALEE MHOIOHALMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEAMI0O U MaMSITHUKaM TNPHPOJBI, AOCTHXEHUsAM Poccuu B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCHUMCKUX Y4YEHBIX B CTAaHOBICHUE M Pa3BUTHE OWOJIOTWH, MOHMMAaHHMS
3Ha4YeHHs OMOJIOTUH B IO3HAHWH 3aKOHOB ITPUPOJIBI, B XXM3HHU YEJIOBEKA M COBPEMEHHOTO 00I1IeCTBa;

uzeitHas yoexEHHOCTh, TOTOBHOCTD K CITY)KECHHIO 1 3ammuTe OTeuecTBa, OTBETCTBEHHOCTS 3a €0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUIICKOr0 Hapo1a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MIOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M TPHHAMATh OCO3HAHHBIC PEIICHMS, OPHEHTHPYSICh Ha MOPAIBHO-
HpPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIa/Ia B IOCTPOSHHUE YCTOMYMBOTO Oy IylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOIMTENSM, CO3JAHHUI0 CEMBH Ha OCHOBE OCO3HAHHOTO MPHUHATHS
LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLMsIMHU HapooB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

3CTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOT'O ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZla, OOIECTBEHHBIX OTHOIICHHH;

[IOHMMAHHE HIMOLIMOHAILHOTO BO3ACUCTBUS KUBOU IIPUPOABL U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPaKEHHIO B Pa3HBIX BHAAX UCKYCCTBA, CTPEMIJICHUE MPOSBIATH KaueCcTBa TBOPUYECKOM

JMYHOCTH;
5) ¢wusuyeckoro BocnUTaHUs, (OPMHPOBAHUS KYJIBTYPHI 3/0pPOBbS M 3IMOLMOHAJILHOIO
O0naromoJyqus:

NOHMMaHHE W peaN3alys 3I0pOBOr0 M 0e30macHOro obpasa JKH3HH (3I0pOBOE NUTaHHE, COONIOACHHUE
THTHEHUYECKUX TPaBWI M HOPM, COalaHCUPOBAHHBIA PEXHUM 3aHATHH M OTABIXA, peryispHas Qusmdeckas
AKTHBHOCTb), OEpEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOILICHUS K COOCTBEHHOMY (H3MYECKOMY H
NICUXHYECKOMY 310POBBIO;

NOHUMaHHEe LIEHHOCTH NMPaBHJ HHAWBHIYaJIbHOTO U KOJUICKTHBHOIO O€30IIaCHOIO MOBEICHHUS B CUTYalHsX,
YIPOKAIOLINX 3/I0POBBIO M )KU3HH JIOJICH;

OCO3HAaHHE TIOCIEJCTBUH M HENPHUATHS BPEOHBIX INPHUBbIUEK (YIMOTPEOJCHUST ajKOroJs, HapKOTHKOB,
KypeHHs);

6) TPY10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYJly, OCO3HaHHE LIEHHOCTH MacTepcTBa, TpyAoIooue;

TOTOBHOCTb K aKTHUBHOW JCSATENILHOCTH TEXHOJOTHYECKOH M COLMAIbHOW HAIpaBICHHOCTH, CIIOCOOHOCTH
MHULHAUPOBATH, INIAHUPOBATH U CAMOCTOSTEIILHO BBIIIOJIHATh TAKYIO AEATEIEHOCTH;

MHTEpeC K pa3iuyHbIM cepam mpodeccrHoHaNnbHON AeSTeIbHOCTH, YMEHUE COBEPIIAaTh OCO3HAHHBII BHIOOD
Oyny1ei npodeccuy U peau30BbIBATH COOCTBEHHBIC JKM3HCHHbIC TUIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U CaMOOOPA30BAHHIO Ha MPOTSHKCHUH BCH KHU3HMU;

7) 3K0JIOrN4€eCKOTr0 BOCIIMTAHUSI:

9KOJIOTHYECKH 1Ie1ec000pa3Hoe OTHOIICHHE K IMPHUPOAE KaK HCTOYHUKY JKM3HM Ha 3emie, OCHOBe ef
CYIIIECTBOBaHUS;

MOBBIIICHHE YPOBHS SKOJOIMYECKON KyJIbTYphl: IPHOOPETEHUE OIBbITA IJIAHUPOBAHKS TIOCTYIKOB M OLCHKH
MX BO3MOXHBIX MOCJIEACTBUIA AJIsl OKPYXKAIOLIEH Cpe/bl;

0CO3HaHHE III00AIFHOTO XapaKTepa 3KOJIOTHYECKUX POOJIEM U ITyTei NX peleHHs;

CIIOCOOHOCTh HCIIOJIB30BaTh NPHOOpeTaeMble NPU M3YYEHHH OWMOJIOTMU 3HAaHWS M YMEHUs IIPH PELICHUH
npoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHPOJIONONIB30BaHUEM (COOJIOJICHHUE MPaBWUII MOBEJACHHS B HPUPOJIE,
HaIpaBJIEHHBIX HA COXPAaHEHUE PaBHOBECHS B YKOCHCTEMAX, OXpaHy BUIOB, 3KOCHCTEM, Orochepsl);



aKTUBHOE HEMPUATHE JEWCTBHIl, TPUHOCSIIUX BpEJ OKpYXalolled NPUPOJHON cpene, YMEHHe
MIPOTHO3MPOBATH HEOJIATONPUATHEIC YKOJIOTHYECKUE MOCIEICTBHIS NPEANPHHIMACMBIX ASHCTBHHA M MPEJOTBPAIIATh
ux;

HAJIMYUE PA3BUTOTO JKOJOTUYECKOTO MBIIUICHHUS, OKOJOTHYECKON KyJNbTYphbl, OIbBITA JESATEIbHOCTH
9KOJIOTHYECKON HAIpaBIIEHHOCTH, YMEHHS pPYKOBOACTBOBAThCS MMM B II03HABATEIbHOH, KOMMYHHKATUBHON H
COLMAIEHOW MPAKTHUKE, TOTOBHOCTU K YYACTHIO B MPAKTHYECKON IEATEIFHOCTH SKOJIOTHIECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTE MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIeCTBEHHOHN MPaKTUKH, OCHOBAaHHOTO HAa JHAJIOTE KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHNE SI3BIKOBOM M UMTATENbCKOW KYJNBTYPHI KaK CPEJICTBA B3aUMOJCHCTBUS MEXIY JIOAbMHU
Y TI03HAHUS MUPA;

MOHUMaHKE creruduku OUONOTHHM Kak HAyKW, OCO3HaHHWS ¢ poid B (HDOPMHUPOBAHHMU PALMOHATBHOTO
HAYYHOTO MBIIUICHUS, CO3JJaHUU IIEJIOCTHOTO MPEICTABICHHUS 00 OKPYKAIOIIEeM MHPE KaK O CJIUHCTBE HPUPOJIEI,
YeloBeKa MW OOIIEeCTBa, B MO3HAHUH IPHUPOIHBIX 3aKOHOMEPHOCTEH M pemieHHH Tpo0IeM COXpaHeHUS IPUPOIHOTO
paBHOBeECHS;

yOexIEHHOCTh B 3HAYUMOCTH OHMOJIOTHUH JJIs COBPEMEHHOW IUBHIM3AIMH: OOECICUYCHUS HOBOTO YPOBHS
pa3sBUTHA MEIUIMHEI, CO3JIaHHE NEPCHCKTHBHBIX OHMOTEXHOIOTHI, CIIOCOOHBIX pEIIaTh PECYPCHBIC IPOOIEMBI
Pa3BUTHA YeNIOBEYECTBA, TOMCKA MYTEH BRIXO/A U3 TIIOOATBHBIX YKOJOTHYECKIX MPoOIeM u oOecrieueHns mepexoaa
K YCTOHYMBOMY Ppa3BUTHIO, PAlMOHAIBHOMY HCIIOJIb30BAHUIO IPUPOIHBIX PECYpcoB M (POPMHPOBAHHIO HOBBIX
CTaHAapPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MONYYCHHH OHMOJOTMYECKMX 3HAHUA B IENAX IOBBIIICHHS OOMIEH KYJIBTYPHI,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAILHOH TPaMOTHOCTH OOYYaIOIINXCS,
hopMupyeMoii pu U3yueHUH OHOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIIONB3YeMbIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH
HCIIONIB30BaTh MOTydaeMble 3HAHUS IJIs aHAIM3a M OOBSICHEHUS SBIICHUN OKPYXKAIOIIETO MHpPA M MPOUCXOSAIINX B
HEM I/ISMeHeHI/Iﬁ, YMEHUE A€1aTh O6OCHOBaHHI)Ie 3aKJIIOYCHUA Ha OCHOBC HAYyYHBIX (baKTOB U UMCHOIIUXCA NAaHHBIX C
[CJIbIO MOJYYEHUSA JOCTOBCPHBIX BHIBOAOB,

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BATh OMOJIOTWYECKHUE 3HAHUS U PEIICHHS MPOOIEM B pealbHBIX
JKU3HCHHBIX CUTYyalluAX;

OCO3HAaHME IIEHHOCTHM  HAay4YHOH  JESTeNIbHOCTH, TOTOBHOCTH  OCYIIECTBJISTH  NPOEKTHYIO U
HCCIIEIOBATEIbCKYIO ACATEIEHOCTh HHIUBUIYAJIHHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO W CaMO0OPa30BaHUI0, K AKTHBHOMY TOIYYCHHUIO
HOBBIX 3HAHHH MO 6I/IOJ'IOFI/II/I B COOTBETCTBUHU C )KU3ZHCHHbBIMU HOTpe6HOCT${MI/I.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ynbTaThl OCBOCHHSA ydeOHOTO mpenmera «bHOJOTHS» BKIIIOYAIOT: 3HAYUMBIE IS
(OpMHUpOBaHHS MHPOBO33PEHHUs O0YUAIOIIINXCS MEXKIUCIUILUTMHAPHBIE (MEKIPEIMETHBIE) OOIIEHayIHBIE TOHSTHS,
OTpaXaromue MneJI0CTHOCTh Haquoﬁ KapTUHBI MHpa H CHCL[I/I(I)I/IKy METOAOB IIO3HAHUA, HCIOJIB3YEMbBIX B
€CTCCTBCHHBIX HayKax (BeHIeCTBO, OHCPIHUd, ABJICHHUC, IMPOLECC, CHUCTEMA, Hay‘-IHBIﬁ (baKT, IMPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeJ0BaHWe, HAONIOJEHHe, W3MEPEHHE, OKCIIEPUMEHT W JPYTHX),
YHUBEpCAbHBIE yUeOHBIE IeWCTBUs (MO3HABATENLHBIE, KOMMYHUKATHBHBIE, PETYJSTHBHBIE), 00ECIIEUHBAIOIINE
(dopmupoBaHre (PYHKIIMOHAIBLHONH T'PAMOTHOCTH M COIMAJIbHONW KOMIIETEHIIMH OOYYaIOIIUXCs, CIOCOOHOCTH
00YYarONIUXCS HUCIOIb30BaTh OCBOCHHBIE MEXIHCIMIUTHHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHHUBEPCAILHbIE
y4ueOHbIE JEHCTBHS B TO3HABATEILHOMN 1 COIMABHOM TPAaKTHKE.

MeranpeaMeTHbIE PE3YIILTATEl OCBOEHHS IIPOrPAMMBI CPETHETO 0OLIEr0 00pa30BaHMs JOJKHEI OTPAKATh:

OgJjiajieHre YHUBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMHU JIeHCTBUSAMU:

1) 6a30Bble JJOruYecKue AeiicTBus:

CaMOCTOSITENBHO (POPMYITHPOBATH U aKTYATM3UPOBATh IPOOIEMY, pACCMATPUBATH €€ BCECTOPOHHE;

HCII0JIb30BAaTh NPU OCBOCHUH 3HAHUN HpI/IéMBI JIOTUYECKOI'O MBIIIJICHUSA (aHaJm3a, CHUHTE3a, CpaBHCHUA,
kiaccudukanuu, OOOOIIEHNU), PACKPBIBATH CMBICT OHOJOTHUECKHX MOHSATHH (BBIACIATh WX XapakTepHbIe
MPU3HAKH, YCTAHABIIMBATH CBA3H C JAPYTUMHU HOHITUSIMH);

OMPECACIIATE UEIN ACATCIIBHOCTH, 3a4aBasd MapaMETPbl U KPUTEPUN UX TOCTUKCHHUSA, COOTHOCHUTH PE3YJIbTAThI
JIESITEIbHOCTU C TIOCTABJIEHHBIMH IIEJISIMU;



HCTIONIb30BaTh OMOJIOrMIECKUE MOHTHUS I OOBsACHEHNS (DAaKTOB U SIBICHUI KHBOM MPUPOJIBI;

CTPOUTH  JIOTMYECKHE pacCykAeHHWs (MHIYKTHBHBIC, JACAYKTHBHBIC, [0 AaHAJOTHH), BBISIBITH
3aKOHOMEPHOCTH U ITPOTUBOPEYHS B pacCCMaTPUBAEMBbIX SIBJICHUSAX, (OPMYIMPOBATH BHIBOIBI U 3aKJIIOUCHHS;

IPUMEHATh CXEMHO-MOJIENbHBIE CPEJCTBAa Ul NPEJCTABJICHUS CYILECTBEHHBIX CBSI3¢H M OTHOIIEHUIl B
M3y9daeMbIX OHONOTHYECKHX OOBEKTaxX, a TAaKXKE IPOTHUBOPEYMII PAa3HOTO pPOAA, BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH peEIICHHs TNpoOJeMbl ¢ Y4Y6TOM aHanu3a MMEIONIUXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JAESTECIBHOCTH, OIEHHBATH COOTBETCTBHE PE3YNIBTATOB LEINSAM, OIECHHBATH PUCKH
MOCJIEACTBUN AEATEIBHOCTY;

KOOPJMHUPOBaTh ¥ BBINOJHATH Pa0dOTy B YCIOBHSX DEAIBHOTO, BHPTYaJbHOIO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PEIICHUH XKU3HEHHBIX MPOOIEM.

2) 0a30BBIe UCCIET0BATENbCKHE TeiiCTBUS:

BIaJ€Th HABBIKAMH Y4E€OHO-HMCCIEIOBAaTEIbCKOM M MPOCKTHON AEATEIBHOCTH, HABBIKAMH pPa3pEIICHUS
npoOJieM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATENIPHOMY IOMCKY METOJOB PEUICHUS NMPAKTUYECKUX 3aaad,
MPUMEHEHUIO PA3JIMUHBIX METOJ0B O3HAHUS,

UCIIONb30BaTh PA3IMYHBIE BUABI AEATCIHHOCTH IO IOTYYEHHIO HOBOTO 3HAHWS, €r0 WHTEPIpETalWH,
peoOpa3OBaHMIO0 M MPUMEHEHMIO B YUCOHBIX CHTYaIMAX, B TOM YHCJIE NPH CO3AAHUHM yYEOHBIX M COIMATbHBIX
MIPOEKTOB;

(opMHpOBaTh HayYHBIH THI MBIUUICHHS, BJIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBHIMU MOHITHUSMH H
METOJIaMU;

CTaBUTh W (OPMYIUPOBAaTh COOCTBEHHBIC 3aJauyll B 0O0pa30BaTEIbHOM JEATEIBHOCTH M IKM3HEHHBIX
CUTYyaIUAX;

BBISBJIATh IPUYMHHO-CIICICTBEHHBIE CBA3M W aKTYaJM3MPOBATh 3aJady, BBIABUIATh THIOTE3Y €€ peIICHNS,
HaXOAWTh apIyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPKACHHUH, 3aJaBaTh TapaMeTPhl U KPUTEPUH PELICHHS;

aHATM3UPOBATh IONYyYCHHbIE B XOJE pELIeHHA 3aJadyd pe3yJbTaTbl, KPUTHYECKH OIIGHHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

OCYLIECTBIISITH LeJICHANPABJICHHBIN TIOMCK MEPEHOCa CPEICTB U CIIOCOOOB ACHCTBUS B IPO(HECCHOHATBHYIO
cpeny,

YMETb IEPEHOCHUTH 3HAHHS B TO3HABATEIBbHYIO M IIPAKTHUECKYIO 00IACTH KU3HEAESITEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIacTeif;

BBIJIBUTATh HOBBIE WIEH, MPEUIaraTh OPUTHHAIBHBIE IOAXOBl U PEIICHHs, CTAaBUTh MPOOIEMBbI U 3aJauH,
JIOIYCKAFOIIME allbTePHATHBHBIC PEIICHUSL.

3) paborta ¢ undopmanmeii:

OPHEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHUKAX MH(POpMAIuH (TeKcTe yueOHOro mocodus, Hay4dHO -TIOMyISIpHON
JuTepaTtype, OHONOTHYECKHX CJIOBapAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VHTepHeTe),
AQHAIM3MPOBAaTh HMHMOPMALMIO pa3MYHBIX BUAOB M (OPM TPENCTaBICHUS, KPUTHYECKH OIEHUBATh €€
JIOCTOBEPHOCTH U HEITPOTHBOPEUNBOCTE;

(dhopMynHpOBaTh 3anpochl W HPUMEHSTH pPa3IM4YHbIE METOIbl NPU IMOHMCKE M OTOOpEe OHMOJIOrHYecKOoi
nH(popManuy, He0OOXOIUMOH IS BBITOJTHEHUs! y4eOHbIX 3a1ad;

NpUOOPETaTh ONBIT UCIOJIB30BAHUS MH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBAThH
KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENbHO BHIOMpaTh ONTHMAlbHYIO (POPMY TNpEICTaBICHHUs OMOJIOTHYECKONH MHGpOpMAaIMU (CXEMBbI,
rpaduKy, TUarpaMMBbl, TaOJIUIB, PUCYHKH H JPYTOC);

WCIIONIb30BaTh HAYYHBIM S3BIK B KadecTBe cCpeAcTBa Npu paboTe ¢ OHOJIOTHYecKo WHGOpMAaIHei:
NPUMEHSTh XUMHWYECKHe, (U3MUECKHe M MaTeMaTH4ecKWe 3HaKd M CHMBOIBI, (opMyibl, abOpeBHaTypy,
HOMEHKJIATypY, UCIIOJIb30BaTh U NIPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATIISITHOCTH;

BJIaJI€Th HaBBIKAMHU PACIO3HABAHU 1 3aIIUTHI HHPOPMAIIUH, HHPOPMAINOHHONW O€30MaCHOCTH JINYHOCTH.

OgJ1aienne YHUBEPCAJIBLHBIMH KOMMYHMKATHBHBIMU 1eHCTBUAMU:

1) obueHue:

OCYILIECTBIISITH KOMMYHHKAIIMX BO BCeX cdepax )KU3HH, aKTUBHO Y4aCTBOBATh B JHAJIOTE MM JUCKYCCHH T10
CyIIecTBY 00CYyXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh CY)KICHHS OTHOCHTEIHHO BBITOTHEHHS



IpeaIaraeMoil 3ajaddl, yduThIBaTh HMHTEPECHl M COTJIACOBAHHOCTH MO3WIMH [IPYTHX YYaCTHUKOB AHMAIOra WM
JIUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIC CPEJCTBA OOLIEHUS, IOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, IPEIIOCHUIOK
BO3HUKHOBEHHSI KOH(JINKTHBIX CUTYalUi, yMETh CMATr4aTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BIAAETh Pa3MYHBIMH Croco0amMy OOIICHMS M B3aMMOJCHCTBHA, MOHMMAaTh HAMEPEHMS IPYTHX JIIOACH,
MPOSIBISITH YBOKUTEIBHOE OTHOIICHNE K COOECEIHIKY M B KOPPEKTHOH (popme HopMyTHpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTHYHO U3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMecTHasl AesITeJbHOCTh:

MOHMMaTh W HCHONB30BaTh IPEUMYIIECTBA KOMAaHAHOW M WHAWBUIYalbHOW pabOThl MpU PEIICHUU
Ouonornyeckoil mpoOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh NMPUMEHEHHS TPYIIIOBBIX (POPM B3aUMOIEHCTBUS MPH
peuieHun y4eOHo 3a1aum;

BBIOMPATh TEMAaTHUKy M METOJABI COBMECTHBIX JICHCTBHH C yd4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
KaXJI0T0 4eHa KOJJICKTHBA;

NPUHUMATh IIeTM COBMECTHOM JEeSTeIbHOCTH, OPraHU30BHIBATh U KOOPAMHUPOBATH ACUCTBUS IO €&
JOCTHKEHHUIO: COCTABIATh IUIAH ACHCTBHH, pPacmpeneNsaTb poNu ¢ y4ETOM MHEHHH YJacTHHKOB, OOCYXHaTh
Pe3yJIbTaThl COBMECTHOM PabOTBHI;

OLICHMBATh Ka4yeCTBO CBOEro BKJIAJAa W KaXIOrO YyYacCTHHKA KOMaHIbl B OOMMH pe3yiabTaT 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpeaIarath HOBBIE IPOEKTHI, OLEHMBATH HAEH C TO3WIMHA HOBH3HBI, OPHUTHHAIBHOCTH, HMPAKTHYECKOH
3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYecKoe MOBEACHUE B Pa3IMYHBIX CUTYallUsAX, IPOSBIATh TBOPUYECTBO U
BOOOpaXXeHHUE, OBITh MHUIINATHBHBIM.

OgJ1aieHNe YHUBEPCAJIBHBIMH PeryJIsiITHBHBIMHU AeiiCTBUAMU:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJIOTMYECKNE 3HAHUS JUIS BBIABICHHS NPOOIEM M WX PEHICHHS B XU3HCHHBIX M y4eOHBIX
CHUTYaISIX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKHX 3HAHUI LIEJIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX ACHCTBUSIX U
MOCTYIIKaX 10 OTHOIIEHHIO K KHBON MPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENPHO OCYIIECTBIATH ITO3HABATEIBHYIO JESATEIbHOCTh, BBUIBISATH INPOOJEMBI, CTaBUTh |
(hopmynHpoBaTh COOCTBEHHBIE 3a/1a4d B 00pa30BaTEIbHOM ACATEIBHOCTH U )KU3HEHHBIX CHTYAIHSX;

CaMOCTOSTENIFHO COCTaBJIATh IUIAH PEIICHUS MPOoOJeMbl ¢ y4€TOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacuIMpATh paMKH Y9e0HOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH;

JieTlaTh OCO3HaHHBIN BHIOOD, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 3a PEIECHNE;

OLICHNBATh NPUOOPETEHHBIN OMBIT;

CHoCcoOCTBOBaTh (OPMUPOBAHHIO U IPOSIBICHUIO LIMPOKOW SPYAMIMH B pPa3HbIX O0O0NACTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTENbHBIN U KyIbTypHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIGHKY HOBBIM CHTYaI[MsIM, BHOCHUTh KOPPEKTHUBBI B [ESTEIHHOCTh, OLIEHHUBATh COOTBETCTBUE
Pe3yIbTaTOB LIENAM;

BJIaIeTh HABBIKAMH II03HABATEILHON peIIeKCHN KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUI W MBICIUTENBHBIX
MPOLIECCOB, MX PE3yJIbTaTOB M OCHOBAaHMH, HMCIOJIB30BaTh NMPUEMBI pedIieKCHU ISl OLCHKH CUTyaluH, BbIOOpa
BEPHOTO PEIICHHS;

YMETb OLIEHUBATHh PUCKH M CBOEBPEMEHHO ITPUHUMATh PEIICHHS 110 UX CHIKEHHIO;

MPUHAMATh MOTHBBI M PTYMEHTHI JPYTHX ITPH aHAIN3€ PEe3YIIbTaToB JEATeIbHOCTH;

3) npuHATHE ce0s U APYrHUX:

MIPUHUMATH ce0s1, TOHNMAas CBOM HEJOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX MIPHU aHAJIN3E PE3yJIbTAaTOB AEATEIbHOCTHY;

MIPHU3HABATh CBOE MTPABO ¥ MIPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTH MIOHUMATh MHP € TIO3UIIUH JPYTOTO YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI



IIpeamerHbie pe3ynbTaThl ocBoeHHs mporpaMMmbl COO mo Owosnormm Ha 0a30BOM YpPOBHE BKIIOYAIOT
cnemuduieckue s ydeOHoro mpenmera «buonmorms» HaydHbBIE 3HAHHUS, YMEHHS M CIIOCOOBI AEHCTBHI MO
OCBOCHHIO, MHTEPIPETALMH U NPeoOpa3oBaHUIO 3HAHUH, BHIbI JAEATEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHMS U
NPUMEHEHHUIO 3HAaHWH B PAa3IMYHBIX y4EOHBIX CHUTYaIlUsIX, a TAK)KE B PEaJIbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX
¢ Guosorueii. B mporpammMe npeaMeTHbIE Pe3yIbTAThI IPEACTABICHBI IO TOJaM 00ydeHHS.

[IpenmeTHBIEC pe3ynbTaTHl OCBOCHHUS yueOHOTO IpeamMeTa «buonorus» ¢ 10 knacce TOMKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUK O MECTE M POJH OMOJIOTHH B CHCTEME Hay4HOI'O 3HAHHS €CTECTBEHHBIX HayK, B
(hopMHpOBaHME COBPEMEHHOW €CTECTBCHHO-HAYYHONH KAapTHHBI MHpa M HAyYHOTO MHPOBO33DEHHS, O BKIAJE
POCCHIICKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMONOTHH, (QYHKIIMOHATIHHON TPaMOTHOCTH YeNIOBEKa
JUISL pELLICHNUS] )KU3HEHHBIX 3aJ1a4;

YMEHHE pAacKpbhIBaTh COJEpXKAaHUE OHMOJOrMYECKUX TEPMHHOB W TOHATHH: JXH3Hb, KIIETKA, OPraHH3M,
MeTabomm3M (0OMEH BEmIeCTB M MPEBpAIlleHHE YHEPTHH), TOMeocTa3 (CaMOperyisius), YPOBHEBas OpTaHU3aAIML
JKMBBIX CHCTEM, CAMOBOCIIPOU3BeIeHNE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BUTHE;

yMeHHe M3JlaraTb OMOJIOTMYecKHe TeopHu (KJIETOYHAs, XpOMOCOMHas, MyTallMOHHAs, LEHTpalbHas JA0TMa
MoJeKyJsipHO# Ounonorum), 3akoHel (I. Mengens, T. Moprana, H. 1. BaBumoBa) u ydueHums (0 meHTpax
MHOT000pa3uss ¥ NPOMCXOXKIEHHUS KyIbTypHBIX pacteHuii H. 1. BaBuioBa), omnpeaensaTs TpaHHIBI HX
MPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BIIAJETh METOJAMH HAayYHOTO MO3HAHHS B OMOJOTWH: HAONIOJEHWE M ONHMCaHWE JKUBBIX CHCTEM,
MPOLIECCOB W SIBICHWH, OpraHU3alus M IPOBEICHHE OHOIOTHYECKOTO SKCIEPHMEHTA, BBIIBIDKCHHE THIIOTE3BI,
BBIABJICHUEC 3aBUCUMOCTU MEXKIAY HUCCICAYEMBIMHU BCJIMYWHAMU, O6T)SICHCHI/IC TMOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAaY4YHBIX HOHHTHﬁ, Teopmﬁ U 3aKOHOB, YMCHHE JCJIaTh BbBIBOJAbl Ha OCHOBAHUHW INOJYUYCHHBIX
Pe3yNbTaTOB;

YMEHUEC BBIACIIATL CYHICCTBCHHBIC MPU3HAKN BUPYCOB, KIIETOK IMPOKApPUOT U 3YKApUOT, OAHOKJIIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHM3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BELIECTB M IMPEBPALICHUS SHEPTUH B KIIETKE,
(oTocHHTE3a, IUIACTUYECKOTO M 3HEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meil03a, OIUIOIOTBOPEHUS,
Pa3MHOXCHUS, MHAUBHIAYAIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YMEHUEC TPUMCHATH INOJYUYCHHBIC 3HAHUA JIA O61)HCHCHI/IH OMOJIOTHYECKUX mpoueccoB u HBHeHHﬁ, JUI
NPUHATHUS TPAKTUYECKUX PEIICHHH B TIOBCEHEBHOM KU3HU C 11eJ1bl0 oOecreueHust 0€30MacHOCTH CBOETO 3/10POBbsI
W 3JI0POBBSI OKPY’KAIOLIUX JIFO/EH, COOMIOCHNST HOPM I'PaMOTHOTO ITOBEJCHUS B OKpPYXXafoUlel MPUPOAHON cpene,
IIOHNMAaHHUC HeO6XO[[I/IMOCTI/I HCIIOJIb30BAaHUA L[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OMOJIOTHH U 6HOTCXHOHOFHﬁ JUIA
panroHaIBLHOTO IPUPOIONIOIb30BaHUS;

YMEHHE pelIaTh 3JIeMEHTapHbIe TCHETHIECKUE 3a/1a4l Ha MOHO- ¥ TUTHOPHIHOE CKPEIINBAaHNE, CLETIICHHOE
HacJeJ0BaHNe, COCTABIISATh CXEeMbl MOHOTHOPHIHOTO CKPEIIMBAHKS JUIS MPEJCKa3aHus HACJIETO0BaHUS IPU3HAKOB y
OpraHU3MOB;

yYMEHHE BBITIOIHATH JIAOOpaTOpHbIE U PAaKTHIECKHE padOTHI, COOMI0OAATh IpaByiIa MpU paboTe ¢ yIeOHBIM U
nmabopaTOpHEIM 000pPYIOBAHUEM;

YMEHHE KPUTHYECKH OIIEHHUBAaTh M WHTEPIPETHPOBATH HMH(POPMAIMIO OHMOIIOTHYECKOTO COMACpKAaHUA,
BKJIFOYAOLIYIO TICEBJIOHAYYHbIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHKOB (CpeJCcTBa MaccoBOM HMH(OpMalWH, Hay4yHO-
NOMYJIpHBIE MaTepHaibl), OSTHYECKHE aCIEKThl COBPEMEHHBIX MHCCIICOBAHMH B OHOJIOTHH, MEIUIMHE,
OHMOTEXHOJIOTHH;

yMEHHE CcO03/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOLIEHUsS, 0000mas OHOJIOrHYECKYIO
nH(OpMALHIO U3 HECKOJIBKIX HCTOYHUKOB, TPAMOTHO UCIIOJIb30BATh MOHSATHIHBIN amnmnapaTr OMOJIOTHH.

[IpeameTHbIE pe3yabTaThl OCBOSHUs yueOHOro npeameta «bruonorus» ¢ 11 knacce nOIKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUK O MECTE M POJIM OHOJIOTHH B CHCTEME HayYHOI'O 3HAHMS €CTECTBEHHBIX HAYK, B
(hopMHpOBaHNM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAy4YHOTO MHPOBO33DEHHS, O BKIaJe
POCCHICKHMX M 3apyOeXHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHMH, (QYHKIHOHAIHHOW IPaMOTHOCTH YeJOBEeKa
JJIA pEIICHUA )KU3HCHHBIX 3a1a4,

YMEHUE PACKPBIBATH COACPIKAHUEC OMOJIOTHYECKUX TCPMHUHOB U MOHATHH: BUO, TOIIYJIANNA, FeHO(pOH]I,
9BOJIOLMS, JBIKYIIWE CHIIBL ((paKTOPBI) 3BOJIOLUH, IPHCIOCOOICHHOCTh OPraHMU3MOB, BHA000pa3oBaHME,
OKOJIOTHYCCKHEC q)aKTOpBI, OKOCHUCTEMA, MPOAYUEHTHI, KOHCYMCHTBI, PCAYUCHTHI, LCIIM MUTAHUA, DKOJOIru4yecKas
nupaMujia, Onoreonenos, onochepa;

yMeHHe H3JaraTth OHoylorHueckue Teopud (dBotonMoHHas Teopus Y. JlapBuHa, CHHTETHYecKas TEOpHs
9BOJIIOLINK), 3aKOHBI W 3aKOHOMepHOCTH (3apoxsimieBoro cxozicrtBa K. M. Bapa, uepenoBaHus TIiaBHBIX
HanpaBieHui u myteit sBomoru A. H. CeeprioBa, yuerns o 6unocdepe B. . Bepraackoro), onpeaemnsaTs rpaHHIIb]
HX IIPUMECHUMOCTH K )KUBBIM CUCTEMaM,



yMEHHE BJIAJIETh METOJAMH HAy4HOIO MO3HAHHS B OWOJIOTHH: HAONIOJCHUE W ONHCAHHE JKUBBIX CHUCTEM,
MPOLIECCOB M SIBIICHHWW, OpraHU3alusi M IMPOBEICHHE OHOJIOTHYECKOr0 SKCIEPHMEHTA, BBIIBH)KEHHE THUIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXIY HCCIICJyEMbIMH BEIUUUHAMH, OOBSICHEHHE TMOJYYEHHBIX PpE3y/IbTaToB,
MCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH W 3aKOHOB, YMEHHE JI€JaTh BBIBOJBI HA OCHOBAHUU IOJIyYCHHBIX
pe3yJbTaToB;

yYMEHHE BBIJICISITh CYNICCTBCHHbIC MPH3HAKA CTPOCHHsS OHOIOTMYECKUX OOBEKTOB: BHIOB, MOMYJISIHUA,
NPOJIYUEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOr€OICHO30B U  JKOCHUCTEM, OCOOEGHHOCTH  IPOLECCOB:
HACJICJICTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOI0 OTOOpa, BUA000pa30BaHMUs, MPHUCIOCOOICHHOCTH OPraHM3MOB,
JCUCTBHSL JKOJOTMYECKUX (PAKTOPOB HA OpPraHW3Mbl, MEPEHOCA BEIIECTB M IOTOKA JHEPIHMHM B 3KOCHCTEMaX,
AQHTPOIIOT€HHBIX U3MEHEHHI B 9KOCUCTEMAaxX CBOEH MECTHOCTH, KPyTrOBOPOTA BEIECTB M OMOT€OXUMHYECKUX [IUKIIOB
B Ouocdepe;

yMEHHE MPHUMEHSATh IOJy4YCHHbIC 3HAHUS JIsi OOBSICHEHUS OMOJIOTMYECKUX IMPOIECCOB W SIBICHUH, IS
NPUHATHUS TPAKTUYECKUX PEIICHHH B IIOBCEAHEBHOM KU3HU C LIENbI0 o0ecrieueHus: 0e30MacHOCTH CBOETO 3[J0POBbBS
Y 3JI0POBBSI OKPYIKAIOLIHUX JIFO/IEH, COOIIOIEHNsI HOPM I'PaMOTHOTO TTOBEJCHUSI B OKpY)XKarollel MPUPOAHON cpene,
MOHMMaHWE HEOOXOAMMOCTH HCIOJb30BaHUs JIOCTHIKEHHH COBPEMEHHOW OWOJOrHMM Uil  PAIMOHAIBHOTO
MPUPO/IOTIOIB30BAHUS;

yYMEHHE pelIaTh 3JeMeHTapHble OMOIOTHYECKHE 3a1a4H, COCTABIATh CXEMBbI IIEPEHOCa BELIECTB M SHEPTUH B
JKOCUCTeMax (IIeTTH MTUTaHU);

yYMEHHE BBIMOJIHATH J1TAOOPATOPHBIC U MPAKTUYECKUE PA0OTHI, COONIIOAATH MPaBUiIa Npu paboTe ¢ yueOHbIM U
Ja00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OLEHHWBATh M WHTEPIPETHPOBaTh HH(POPMAIHMIO OHOJIOTHYECKOTO COZAEpKaHus,
BKJTFOYAMOIIYIO TICEBJOHAYYHbIC 3HAHUS M3 PA3JIMYHBIX UCTOYHHKOB (CPEACTBA MAcCOBOH HH(DOPMALUH, HAYYHO-
MOMYJISIPHBIE MaTepHalbl), pacCMaTpUBaTh IJI00AJIbHBIE YKOJIOTUUECKHE MPOOJIEMbl COBPEMEHHOCTH, ()OPMHUPOBATH
10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

yMEHHE CO03/aBaTh COOCTBEHHbIC MHCHMEHHBIE U YCTHBIE COOOMICHUsS, 000011as OHOIOrHYECKYO
uH()OPMALIUIO U3 HECKOIBKUX UCTOYHUKOB, IPAMOTHO HCIIOJIB30BATh MOHITUNHBIN anmnapar OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aejioB H TeM (mudposrie)
KonrtposabHbie Ipakrnueckue
n/n MPOTrpaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcebl
Bbubnuorexa [JOK
1 brosorns ax Hayka 2 05 https://m.edso00.ru/7f41¢292
2 JKuBBIEe cHCTEMBI M KX OpraHu3allis 1 bubmorexa OK
p H https://m.edsoo.ru/7f41c292
3 X €CKHUIi COCTaB U CTPOEHHUE KIIETK 8 1 bubmorexa LIOK
MMHUYECKUH COCTaB U CTPOEHMU TKH
p . https://m.edsoo.ru/7f41c292
4 JKuzHemeaTeIbHOCTD KIETK 6 Brbmmorexa LIOK
U3HEEATEIbHOCTh TKH
A . . https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHMEe U MHINBHIyaIbHOE Pa3BUTHE 5 1 Bubmmorexa IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTh U HBMEHUYHUBOCTD 8 15 Bbubnnoreka I[JOK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenexiust oprann3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OUOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 bubmmorexa [IOK
P P https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 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




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoauvecrBo yacos Jara JJieKTpOHHbIe UG pOBbIe
Tema Ypoka KOHTpoﬂbele HpaKT“qecxﬂe Oﬁpa30BaTeJ1]>]-l]>Ie
n/n Bcero H3yYeHUsI
padoThI padoThI pecypcel
Bubnuorexa [IOK
1 Buonorus B cuctemMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTonp! Mo3HAHUS JKUBOH TIPHPOIBL.
[paxtnaeckas padora Ne 1 «Vcnonp3oBanue Bubmmorexa [IOK
2 1 0.5
Pa3IUYHBIX METOJIOB MPH U3YICHUH https://m.edso0.ru/863e6122
OHMOIIOTHIECKUX 0OBEKTOBY
3 buonornueckue cucteMbl, NPOLECCH] U UX 1 bubanoreka [JOK
H3yYCHHUE https://m.edso0.ru/863e6564
4 XHUMHYECKUH COCTaB KJIETKU. Bona u 1 butnuoreka I[IOK
MUHEPaJIbHBIC COJTH https://m.edsoo.ru/863e674e
Bbubnnoreka [JOK
5 Benku. CocTtaB u cTpoeHHE OCIKOB 1 https://m.eds00.ru/863e6b72
depmMeHThl — GHOJIOTHYECKHE
karanuzatopsl. JlJabopaTopras padorta Ne 1
6 «/3ydeHne KaTauTHIECKOH aKTUBHOCTH 1 0.5 Bubmmorexa IOK
https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpe aMUITa3bl FITH
KaTayasbl)»
Bbutnuorexa IIOK
! Yraesoze. Jammye ! https://m.eds00.ru/863e6870
Bbutnuorexa IIOK
8 Hyientriosbie kici0TsL. AT® ! https://m.edso00.ru/863e6d5¢c
9 Hcropust u MeTOABI U3YUEHUS KIETKU. 1 Bubmmorexa [IOK
Knerounas teopus https://m.edso00.ru/863e6e88
10 Kiretka xak nemoctHas )KxuBas cucTeMa 1
1 CtpoeHune dyKapuOTHIECKOH KIIETKH. 1 05 bubnmoreka [JOK

JlabopaTopnas pabota Ne 2 «3yuenne

https://m.edso00.ru/863e6ff0
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CTPOCHHS KIETOK PAaCTECHUIL, )KUBOTHBIX,
rpubOB 1 GaKTEPUil IMOJT MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u UX OMUCaHUE»

https://m.edso0.ru/863e716c¢

12 OOMeH BeIIECTB WIK MeTab0oIu3M bubmorexa LIOK
H https://m.edso0.ru/863e766¢
Bbubaunoreka [JOK
13 )] . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
14 DHepreTHyecKuii 0OMeH bubmmorexa HOK
P https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN MUK KJIETKHU. J[eleHne KIeTKH.
15 | cHabmoncmme s s xoen sommsa 05 BuGuorera LIOK
A ' https://m.edsoo.ru/863e7dc4
KOpeIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»
16 BuocunTe3 Oenka. Peakmust MaTpuaHOTO Bubnmoreka [JOK
CHHTE3a https://m.edso00.ru/863e796e
17 Tpancnsmst — onocuHTe3 O€IKa Bubmmorexa HOK
P 1 https://m.edso0.ru/863e796e
18 0 o Bubnmoreka [JOK
€KJIETOYHBIE (POPMBI JKU3HU — BHPYCHI
P Py https://m.edso0.ru/863e7540
Bubnnoreka IJOK
19 @DopMBbl pa3MHOKEHHUST OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
Bbutnuorexa IIOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
O6pa3zoBaHue W pa3BUTHE MOJOBBIX KIETOK.
21 OmnonotBopenue. JlaboparopHas pabora Ne 05 bubnmoreka [JOK
4 «3yueHne CTPOEHHS MOJIOBBIX KIIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MHKPOTIpEIapaTax»
22 n albHOE pas3 € OpTraHu3MoO brbmaorexa LIOK
HJIMBY bH BUTHU raHU3MOB
FMBHAY p p https://m.edso00.ru/863e8436
23 I'eneTnka — Hayka O HaCJIEACTBEHHOCTH U Bubnuorexa IIOK

HU3MCHYHBOCTH

https://m.eds00.ru/863e862
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24 3aKOHOMEPHOCTH HacJeIOBAHHS IPU3HAKOB. 1 Bubmmorexa IIOK
MoHOTHOpHIHOE CKPEIINBAHUE https://m.edso0.ru/863e8878
JurndpuaHoe cKkpemuBaHue. 3aKoH Bubmmorexa IIOK

25 1
HE3aBHCHMOTO HACTIEIOBAHHS TIPU3HAKOB https://m.edso0.ru/863e89a4
CuenieHHOe HaCJIeJOBaHUE MTPU3HAKOB.

J1a0 6ota Ne 5 «U

| Mrmpts 65 disnns 1 y
pesy e ' https://m.edso00.ru/863e8c60
JUTHOPHIHOTO CKPEIIMBAHUS Y IPO30(DHITBI
Ha TOTOBBIX MHKpOMpEnapaTax»

27 I'eneruka nona. HacnenoBanue npusHaKkoB, 1 bubanoreka [JOK
CIICIICHHBIX C TTOJIOM https://m.edso00.ru/863e8c60
H3menunBocTh. HeHacnencTeeHHas
n3MeHInBOCTh. JlabopaTopHas padora Ne 6.

28 W3yuenune MomupuKaimoOHHOMN 1 0.5 Bubmmorexa LIOK

YyeHHE MOIU(PUKAITHOHHOM .
Y A i https://m.edsoo.ru/863e8efe
HU3MEHYHBOCTH, MIOCTPOCHUE BAPHAITUOHHOTO
psiia ¥ BapuallMOHHOM KpUBOI»
HacnencrBenHas H3MEHIHBOCTbD.

29 JlabopaTopnast pabota Ne 7. « Ananm3 1 05 Bubmmorexa LIOK
MyTaluil y Apo30(HUIBI HAa TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIpenapaTax

30 I'eHeTnKa yenoBeKa 1 brbmorexa LIOK

HETHKA YEIOB
. https://m.edso0.ru/863e8d78
PeseprHblil ypok. O6001ICHIE IO TEME

31 «HacneacTBEHHOCTh ¥ N3MEHYHUBOCTH 1
OpTaHHU3MOBY

32 Cernekiust Kak HayKa 1 MPoIecc 1 bubmmorexa LIOK

a ¥ pott https://m.edso0.ru/863e9214

33 MeTo1bl ¥ AOCTUKEHUSI CEJIEKLIUU pACTEHUI 1 Bbubnaunorexka [JOK
Y )KABOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus Kak oTpacieb MPOU3BOJICTBA 1 brbmmorexa LIOK

P P A https://m.edso0.ru/863e9336
OBIIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 34 4
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA

* Bruomorus, 10 xiacc/ ITaceunnk B.B., Kamenckuit A.A., Py6roB A.M. u npyrue /Iloxn pen. [Taceunnka B.B., Akimoneproe obmectBo «M3natensctBo «IIpocBemenme»

METOJAUYECKUE MATEPHUAJIBI JJIs1 YUYUTEJIA
1.A.}O.Nonuesa. A.B.Topranos. buomorus B cxemax u tabmumax IKCMO Mocksa. 2012 T
2.I'. U. Jlepuep. buonorus. [lonnelii cipaBounuk 11 noarotoBku k E I' 9. M. Actpens 2012 ¢
3.'oroBumcst k EI'D. O6wmas 6uonorus M Ipoda 2012 r
4.EI'D 2012 r. buosnorusa. M. Actpens 2012r
5.EI'3. O6mas 6uomnorus. KoHTpoisHbIe n3MepuTensHble MaTepuaisl M IIpocsemenue 2012 T
6.11.P. MyxamemkaHoB. Mactepckast yanrtens « Tectsl, 3a4etsl, omumonpocsl 10-11 kmace» M «BAKO» 2007 T
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