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MNOACHUTEJIBHASA 3AIINCKA

IIpn paszpaboTke mporpaMMbl IO OHOJIOTHH TEOPETHYECKYI0 OCHOBY JUIS OINpPEICICHUS IOAXOAOB K
(hopMupoBaHHIO comepikaHUs ydeOHOro mpenMeTa «bHomoTHsS» COCTaBIUIN: KOHIENTYyalbHBIE TonokeHus ®I'OC
COO o B3aMMOOOYCIOBICHHOCTH II€JeH, COoJepKaHHs, pe3yJbTaTOB OOy4YeHHss W TpeOOBaHUH K YPOBHIO
MOATOTOBKU BBITYCKHUKOB, MOJIOKEHHS 00 OOIMX LENAX M NPUHLIUIAX, XapaKTepH3YIOIIUX COBPEMEHHOE
COCTOSIHME CHICTEMBI cpeqHero odmero oopazoBanus B Poccuiickoit @enepanmm, a Taxke MOJIOKEHHUS O crennprke
Ouonoruu, e€ 3Ha4eHNH B ITO3HAHUM YKMBOW MPHUPOJBI U 00ECIIEUCHNH CYLIECTBOBAHHS YEIOBEYECKOTO OOLIECTBA.
CoriacHO Ha3BaHHBIM IOJIOXKEHHSIM, OTIPEJIeNICHbI OCHOBHBIE (DYHKLIMH MPOTPAaMMBI 10 OUOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Ononormu maéT MpeacTaBIeHHE O IEJIX, 00 oOmiel cTpaTernu oOydeHUs, BOCIIUTAHUSI U
pas3BuUTHs 00y4arolIMXcs CpeAcTBaMU ydeOHOro mpeamera «buomorws», ompenenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp)KaHUe, ero CTPYKTYpY, paclpelelieHHe Mo pasfeiaM M TeMaM, PEKOMEHIYEeMYIO MOCIIeA0BaTebHOCTh
M3ydeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa30BaTeIFHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJarOImIMIXCS.

B mporpaMme mo OHOJNIOTHM TaKKe YYHUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JINUHOCTHBIM,
METanpeIMETHBIM M IPEAMETHBIM pe3ysibTataM oOy4deHHusT B (OPMUPOBAHHMHM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATEJILHON AEATEIHHOCTH/YIEeOHBIX ACHCTBUI OOYdYaIOIMXCSl MO OCBOCHHIO COJEpPKAHHS OMOIOTHYECKOTO
obpazoBaHusl.

B mporpamme no 6uosorun (10—-11 kmaccel, 6a30Bbli ypOBEHB) peaqn30BaH MPUHIUI IPEEMCTBEHHOCTH B
W3y4eHUH OMOJIOTHH, Oarofaps 4YeMy B HEl IPOCMATPUBAETCs] HANIPABICHHOCTh HA PAa3BUTHE 3HAHUH, CBS3aHHBIX C
(hopMHpOBaHNEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, [ICHHOCTHBIX OPHUEHTAIMH JIMYHOCTH, 3KOJIOTHYECKOTO
MBILLICHUS, MPEJCTaBICHUH O 3JJ0POBOM 00pa3e KHM3HU U OEpEeKHBIM OTHOILCHHEM K OKPYXKarolleH MPUPOIAHOM
cpene. [loaTomy Hapsay ¢ U3ydeHHEM OOIIEOMONIOTHUECKUX TEOPUH, a TaK)Ke 3HAHUI O CTPOCHUH XHUBBIX CHCTEM
pa3sHOro paHra W CYNIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX IIPOIECCOB B NPOTpaMME IO OMOJIOTHH YJEIECHO
BHHUMAaHUEC UCTIOJIb30BAHUIO MOJYYCHHBIX 3HAaHUN B HOBCCHHCBHOﬁ KU3HU [JId PCHICHUA MPUKIIAJHBIX 3a1a4, B TOM
quciie: NpO(UIAKTUKH HACJEICTBEHHBIX 3a00JIeBaHUII 4YelOoBeKa, MEIUKO-TEHETHUECKOTO KOHCYJIbTHPOBAHMS,
000CHOBaHMS KOJIOTMYECKH LENeCO00pPa3HOro MOBEICHHS B OKpYXAIOIIEH MPUPOIHON cpele, aHalu3a BIMSHUA
XO3SHCTBEHHOHW JEATENFHOCTH YEIOBEKa HA COCTOSHHE NPHPOIJHBIX M HCKYCCTBEHHBIX SKOCHCTEM. YCHIICHHE
BHUMaHMs K IPUKJIAJHON HalpaBIeHHOCTH ydeOHOro mpeaMera «bHojorus» NpoAMKTOBAaHO HEOOXOAMMOCTHIO
obecrieueHns] yCIOBUM U PEIICHHS ONHON M3 aKTyaslbHBIX 3aJad IIKOJIFHOTO OHMOJIOTMYECKOro oOpa3oBaHUs,
KOTOpast TpezroaraeT GopMIpoBaHKe y 00yJaromXcs CIOCOOHOCTH alallTUPOBATHCS K U3MEHEHHUSIM THHAMHUYHO
Pa3BHBAIOILETOCS] COBPEMEHHOTO MHUDA.

Buonornst Ha ypoBHe cpenHero oOmero ooOpa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa obecriedunBaeT
(opMmupoBaHue y 00y4aromMXcs NPEICTABICHUH O HaydYHOW KapTHHE MHpa, paclidpseT W 000oOmIaeT 3HaHHS O
JKMBOM MpHpoAe, e€ OTIMYUTENbHBIX IIPU3HAKAX — YPOBHEBOW OpraHU3aldd M 3BOJIOLMH, CO3AaET YCIOBUS IS
MO3HAHMSI 3aKOHOB JKMBOM NPHUPOJBI, (OpMUpOBaHHs (PYHKIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3J0POBOTO H
6e3omacHoro 00pasa >KM3HM, SKOJIOTHIECKOT0 MBIIUICHHS, [IEHHOCTHOTO OTHOIIEHHS K )KHBOW NPUPOJE U YEIIOBEKY.

Bospioe 3HaueHne OMOJIOTHS MIMEET TaKKe ISl PEIICHUS] BOCTIMTATEINILHBIX M PA3BUBAIOIINX 33]a4 CPEIHETO
obmero oOpazoBaHus, couuanu3aluu oOydarommxcsa. M3ydeHwe Ouosormu oOecTieuynBaeT yCIOBUS IS
(hopMHpOBaHUS HHTEIUIEKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX U HHPOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKON KYJIbTYpBHI,
CIOCOOCTBYET HMHTETpaly OWOJOTMYECKHX 3HAHWH C TPEICTABICHUSIMH W3 JAPYTHX YYEOHBIX IIPEAMETOB, B
YacTHOCTH, (GH3MKHM, XUMUU M Teorpaduu. Ha3BaHHbIE IOJIOXKEHUs O IpeAHA3HAYEHWH Y4eOHOro mpeaMera
«buonorus» coCTaBUIM OCHOBY AJISL ONPENENICHHUS MOAXOJ0B K OTOOPY M CTPYKTYPHPOBAHMIO €r0 COAEPIKaHUS,
MPE/ICTABICHHOTO B IIPOrpaMMe 110 OMOJIOTHH.

Ot6op conepkanust ydeOHOro mnpenMera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C TMO3WIUN
KyJIbTYpOCOOOPa3HOTO MOAX0/[d, B COOTBETCTBHH C KOTOPBIM OOYYalOIIUECs JOJKHBI OCBOWTh 3HAHHUS U yMEHHS,
3HauYMMble I (OPMHUpPOBAaHHS OOIIEH KyJIbTYpHI, OIPEACIAIONINE aJeKBaTHOE IIOBEJCHHE 4YeloBeKa B
OKpYXKalollel IpPUPONHOH cpele, BOCTPeOOBaHHBIE B MMOBCEIHEBHOW JKM3HM M IIPAKTHYECKOH AEATEIHHOCTH.
Ocoboe MecTo B 3TOM CHCTeME 3HAHMH 3aHUMAIOT 3JIEMEHTBI COJEPXKAHUsI, KOTOPHIE CIYXKAT OCHOBOM st
(hopMHpOBaHUS NIPEJCTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpa M LICHHOCTHBIX OPHEHTALUAX
JIMYHOCTH, CIIOCOOCTBYIOIMX T'yMaHHU3aI[MH OMOJIOTHYECKOT0 00pa3oBaHusl.

CrpyKkTypHpOBaHHE COAEepKAaHNA y4eOHOro MaTeprana B IporpaMMe Mo OMOIOTHH OCYIIECTBICHO C yIETOM
MPUOPUTETHOTO 3HAYEHHUS 3HAHUK 00 OTIMYUTENBHBIX OCOOCHHOCTSX JKMBOW TPUPOABI, O €€ YpOBHEBOM
OpraHM3allid W 3BOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOro mpeamera «buoiorus» BbIIEIECHBI
cllelyIole coaepkaresbHble JHHUM: «buonmorus kak Hayka. Meronpl HaydHOro mnosHaHus», «Kierka kak



Ouonornyeckas cucrema», «OpraHu3M Kak OnoJjiornueckas cucrema», «Crucrema u MHOrooOpasue OpraHH4ecKoro
MUpay, «IBOTIOLHUS )KUBOH IPUPOIB», «IKOCUCTEMBI U MPUCYIUE UM 3aKOHOMEPHOCTH.

Lens n3yuenns ydeOHoro mpeamera «buomorms» Ha 0a30BOM ypOBHE — OBIAJCHHEC OOYJaIOIIMMHUCS
3HAaHUAMH O CTPYKTYPHO-()YHKIIMOHAJIBHONW OPraHU3allM KUBBIX CHCTEM PAa3HOTO paHra M IpHOOpeTeHHe yMEHUH
UCIIONIb30BaTh STH 3HAHUS JUIl T'PAaMOTHBIX JEHCTBUH B OTHOLICHWM OOBEKTOB >KUBOW NPUPOABI M PELICHUS
Pa3NUYHBIX )KU3HEHHBIX IPOOIIEM.

Joctmxenne menu wu3ydeHUs ydeOHoro mpenmera «buomorms» Ha 0a30BOM ypoBHE oOOecredunBacTCs
pelIeHreM CIeAYIOMHUX 3a1a4:

OCBOGHHE OOYYaIOIIMMKCS CHCTEMbl 3HaHMH O OHOJOTMYECKHX TEOpHSX, YUYCHHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBIIIaX, CIYXAIIUX OCHOBOHM A (JOpMUPOBAHMSA NMPEACTABICHNUI O €CTECTBEHHO-
Hay4HOH KapTHHE MHUpa, O METOJaX HAyYHOTO MO3HAHMUS, CTPOSHHN, MHOT000pa3iy 1 0COOEHHOCTSIX JKUBBIX CHCTEM
Pa3HOro ypOoBHsI OPraHHU3aIMH, BBIIAIOIIMXCS OTKPBITHUSIX M COBPEMEHHBIX UCCIIEJOBAHUSIX B OMOJIOTHY;

(opmupoBaHuEe y 0Oy4arOUIMXCS MO3HABATENIBHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHX CIHOCOOHOCTEH B
IpoLecce aHaIn3a JaHHBIX O MyTSAX Pa3BUTHA B OMOJOTWMH HAYYHBIX B3IVIAZOB, WACH M MOAXOJOB K M3YUCHHIO
JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUHY;

CTaHOBJIEHHE y oOyuwaromuxcs oOmieil KynbTypbl, (YHKIHOHAJIbHOW TPaMOTHOCTH, Pa3BUTHE YMEHUH
OOBACHAT, M OIICHHBATH SBICHUS OKPY)KAIOIIETO MHpa >KMBOM NPHUPOABI Ha OCHOBAHWM 3HAaHWH M OIIBITa,
MOJIYYSHHBIX MIPU U3Y4YeHHU OUOJIOTHH;

¢dopmupoBaHue y OOYYaIOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAueHHWE OHOJIOTMYECKMX 3HAaHUH B
NPaKTHIECKOW  JEATENIHOCTH  YEJOBEKa,  pPAa3BUTHM  COBPEMEHHBIX  MEIMIMHCKHX  TEXHOJOTWH |
arpoONOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM JKHUBOM IPUPOJBI, HEOOXOIMMOCTH
0epexXHOro OTHOIICHHUS K HEll, COOMIOICHNS 3THYECKUX HOPM IIPH NPOBEICHNHN OHOJIIOTHIECKNUX UCCIICAOBaHN;

OCO3HAaHHE IIEHHOCTH OHMOJIOTHYECKHUX 3HAHWHM AJSI MOBBIIICHUS YPOBHS 3KOJOTHYECKOH KYJBTYPHI, IUISA
(hopMHpOBaHUS HAYYHOTO MUPOBO33PCHUSI;

NpUMEHEHHe MPUOOPETEHHBIX 3HAHWI M YMEHUH B MOBCEJHEBHOM HM3HU JUI OLIEHKH MOCIEACTBHI CBOEH
JEATEIIFHOCTH 10 OTHOLICHHUIO K OKpY’Kaollel cpene, COOCTBEHHOMY 3/10pOBBIO, 0OOCHOBAaHHE M COONIOCHUE MEp
PO UIAKTHKH 3200JICBaHHH.

B cucreme cpennero ooOmero obOpasoBanusi «buonorusy, usydyaemas Ha 0a30BOM YpOBHE, SIBISETCS
00s13aTeNbHBIM  y4EOHBIM TIPEIMETOM, BXOAAIINM B COCTaB IpeAMETHOH obnactu «EcTecTBeHHO-Hay4HBIE
MPEIMETHI».

s u3ydeHus: OHONOTMM Ha 0a30BOM YpPOBHE cpemHero oOriero odpasoBaHus oTBoAMTCs 68 yacos: B 10
knacce — 34 gaca (1 gac B Hegenmto), B 11 knacce — 34 gaca (1 4ac B Hezeno).



COJAEP KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buosorust kak HayKa.

Buonorus kak Hayka. CBsi3p OMOJIOrMH C OOIIECTBEHHBIMH, TEXHHYECKHMMH W APYTMMH €CTECTBEHHBIMHU
HayKaMu, Quiiocopueld, ITUKOH, 3CTETUKON U mpaBoM. Poms Omosmornu B (GOPMHUPOBAHWN COBPEMEHHOW HAy4IHOM
KapTUHBI Mupa. CrcTeMa OMOJIOTHYECKHX HaYK.

Mertobl TO3HAHUS KUBOW HPUPOJBI (HAONIIOAEHUE, SKCIIEPUMEHT, OIIMCaHNe, U3MEpPEeHNne, KiacCHu(uKanus,
MOJICIINPOBaHME, CTATUCTHYECKass 00padOTKa TaHHBIX).

JdemMoHcTpanum:

IToptpetst: Y. lapsun, I'. Mennens, H. K. Konsuos, [lx. Yorcon u ®@. Kpuk.

Tabnuier 1 cxemsl: «MeTobl TO3HAHUS YKUBOH MIPUPOIBD».

JlaGopaTopHble M MpaKTHYeCKHE PadOTHI:

[Ipaktiueckass pabora Ne 1. «lcnonb3oBaHWe pa3IMYHBIX METOJIOB INPH H3YYEHUH OWOJIOTUYECKHX
0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aLMs.

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

CaoiicTBa OnocucTeM U HX pa3HooOpasue. YPOBHH OpraHM3aly OMOCHCTEM: MOJICKYJISIPHBIA, KICTOUHBIH,
TKaHEBBIH, OPTaHU3MEHHBIH, TOMYIAIHOHHO-BAOBOH, IKOCUCTEMHBIN (OHOTCOIICHOTHYECKHI), OMOC(HEPHBIH.

JdemoHcTpanum:

Tabmuue! u cxemsl: «OCHOBHBIE IPU3HAKH JKH3HUY», «Y POBHU OPTaHU3ALUH KUBOU IPHPOIBI».

O6opynoBanue: moaens Monekyisr JTHK.

Tema 3. XuMu4ecKkHii COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTAaB KIETKA. XHMHUYECKUE 3JIEMEHTBI: MaKpO3JIEMEHTbl, MHUKpPO3JEMEHTH. Boma u
MUHEpAIIbHBIE BEIECTBA.

@OyHKINU BOIBI 1 MUHEPAIBHBIX BEIIECTB B KiIeTKe. [lonaepkanne 0cCMOTHYECKOTO OajaHca.

benku. CocraB u crpoeHue O€IKOB. AMHHOKHCIIOTHI — MOHOMeEpHI OesikoB. HezameHuMble W 3aMeHHMbIE
AMHHOKHCIIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPHI OEIKOBOWH MOJEKYJbI (IIEpBHYHAs, BTOpWUYHAs,
TPEeTHYHAs! U YETBEPTUYHAS CTPYKTypa). XUMHUIECKHe CBOWCTBa OenkoB. buonornueckue ¢pyHKIMN OSIIKOB.

®depMeHThl — Ouosoruueckne Katanuzatopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIA IIEHTp, CyOCTpaTHas
cneuduunocts. Kodepmentsr. Buramunbl. OTinuuust GepMEHTOB OT HEOPTaHUYECKUX KATaIN3aTOPOB.

YraeBogsl: MoHOcaxapuisl (TIIFOKO3a, pubo3a W Je30kcupubo3a), mucaxapuabl (caxaposa, J1akTo3a) U
MoJIFcaxapuabl (Kpaxmall, IIHKOTeH, LIeJUT0n03a). bruonorunueckue GyHKIIMM yriIeBOIOB.

Juruner:  tpurnuuepuabl,  ocdonunuapl,  crepouabl.  ['mapoduibHO-THAPOGOOHBIE  CBOWCTBA.
Buonornueckue ¢pynkiun munuaoB. CpaBHEHHE YIIEBOIOB, OCJIKOB U JIUINAOB KAK HCTOYHHKOB SHEPTHH.

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

uronorus — Hayka o kierke. Kietounast reopust — nmpumep B3aUMOJCHCTBHA nuaeH u (GakToB B HAyIHOM
MO3HaHUU. MeTOMbI U3y4EHUs KIIETKH.

Knerka kak menoctHas jkuBas cuctema. OOmue MpHW3HAKM KIETOK: 3aMKHyTas HapykHas MeMmOpaHa,
mouekyibl JIHK kak reHeTnueckuii anmapar, cucreMa CuHTe3a Oenka.

TuITBI KIETOK: DyKapHOTHYECKasl M MpoKapruoTHdeckas. OCOOEHHOCTH CTPOECHUS MPOKapUOTHYECKOH KIIETKH.
Kiterounas crenka 6akrepuii. CTpoeHUE dyKapHOTHIECKON KiIeTKH. OCHOBHBIE OTIMYUS PACTUTEIHLHOM, KHBOTHOM
Y TPUOHOHN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHas CTEHKa, INIMKOKAIWKC, X (yHKIMHU. Ilnmasmarmueckas
MeMOpaHa, eé cBoiicTBa u ¢pyHkuuu. L{utoruasma u e€ opranounsl. OgHOMEMOpaHHbIe opraHouasl kietku: DI1C,
anmapat ['osbmku, Tu30coMbl. [ToyaBTOHOMHBIE OPTaHOWAB! KJIETKH: MATOXOHAPHUH, TUTACTHBL. [IponcxoxaeHne
MHUTOXOHJpHH M TnacTHi. Buapl mimactun. HememOpanHbIe OpraHOMIbI KIETKH: PHOOCOMBI, KIETOYHBIH IIEHTP,
LHEHTPHONHU, PECHUYKY, KTI'yTUKH. DyHKIIMKM OPraHOUOB KIETKH. BKiroueHus.

SAnpo — perymaropHslii HeHTp KieTkn. CTpoeHHeE sijpa: saepHas 000JI0YKa, KapHoIUla3Ma, XPOMATHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEILECTB B KIIETKE.

JlemoHCcTpanuu:



TToptpetst: A. JleBenryk, P. I'yk, T. [lIsann, M. lneiiaen, P. Bupxos, [Ixx. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeleneHne XUMHYECKMX 3JIEMEHTOB B HEXHMBOM mpupone», «Pacnpenenenue
XMMHUYECKHX JIEMEHTOB B JKHBOI MPUPOEY.

Tabmuupl n cxemsl: «llepuoguyeckast TabaMLIa XUMHYECKUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIBI BOJBI,
«brocunres Genkay, «CtpoeHue MoyeKyibl Oeinka», «Ctpoenue depmenray, «Hyknemnoseie kucnotsl. THK»,
«Ctpoenne Monekyinsl AT®», «CtpoeHre 3yKapuOTHIECKOH KIIeTKNY, «CTpOoeHHE )KUBOTHOH KIeTKn», «CTpoeHme
pacTuTenpbHON KineTkn», «CTpoeHHe IpOKapUOTHYECKON KieTKn», «CTpoeHHe sAapa KIETKH», «YTICBOIBI»,
«JIumuapn.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYIOBaHWE /i NPOBENCHHS HAONIONEHHUH, HW3MEpeHUH,
9KCTIIEPUMEHTOB, MUKPOTIPETIAPATHl PACTUTENBHBIX, JKHBOTHBIX 1 OaKTEpPHAIbHBIX KIETOK.

JlaGopaTopHble M IpaKkTHYecKUe PadoThI:

Jlabopatopras pabora Ne 1. «M3yueHue KaTaaUTHYECKOH aKTUBHOCTH (PepPMEHTOB (Ha MpHUMEpEe aMUIIa3bl
WM KaTajasbl)y.

JlabopatopHast pabora Ne 2. «l3yueHue CTpOEHHS KIJIETOK DPACTCHUH, JXMBOTHBIX M OakTepwil Mmon
MHUKpPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax 1 UX OMHCaHHUE».

Tema 4. ’KuzHeaessiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTa0oNIM3M. AccUMWIIIMS  (TUIACTUYECKMH OOMEH) M JAMCCUMUWIISLMSA
(sHepreruyeckuii 0OMEH) — JIBE CTOPOHBI €IMHOTO TIpoliecca MeTabosu3Ma. Posb 3aKOHOB COXpaHEHUs! BEIIECTB U
SHEPTUM B IIOHUMaHUU METabonn3Ma.

Tumsr oOMeHa BemiecTB: aBTOTPOGHBIA M rereporpodHbd. Ponp ¢epMeHTOB B OOMEHE BEIIECTB H
MIPEBPAICHUN 3HEPTUH B KIIETKE.

®otocunte3. CperoBas W TeMmHOBas ¢a3bl QoTocuHTe3a. Peakmmm ¢dorocunresa. D(HEeKTHBHOCTH
(orocunTesza. 3HaueHne (HOTOCHHTE3a I KU3HM Ha 3emie. BiusHue ycnoBuii cpensl Ha GoTocnHTE3 M CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PacCTCHUH.

XemocuHTe3. XeMOCHHTE3UpYIoIIne OakTepruu. 3HaUeHHE XeMOCHHTE3a JIJIs KM3HU Ha 3eMile.

OHepreTndeckuil oOMeH B KieTke. PacimeriieHue BEUIecTB, BBIICICHHE W aKKyMYJIHPOBAaHHWE >HEPIHU B
KJIETKEe. JTambl 3HepreTudeckoro obmena. ['nmukomms. Bpoxkenme m ero Bumsl. Kucmopomnoe oxucnenwe, win
Ki1eToyHoe apixanue. OxuciaurensHoe hochoprnupoBanre. I EKTHBHOCTh YHEPTETHIECKOI0 OOMEHa.

Peakumm wmarpuuHoro cuHTe3a. [enermueckas wuHpopmamms wn JHK. Peammzamus renerndeckoit
HHPOpPMAIMU B KIETKe. [ €HEeTHYeCKWid KO M €ro CBOWCTBAa. TpaHCKpHIIUsS — MaTpwdHbli cuHTe3 PHK.
Tpancnsamus — 6unocuHTe3 6enka. DTansl TpaHcsnuu. KonupoBanue aMHHOKUCIOT. Pons pubocoM B GHOCHHTE3e
6enxa.

Hexnerounsie ¢popmbl xu3HA — BUpYCHL. Mctopus otkpeitus BupycoB (. U. Vanosckuit). OcobeHHOCTH
CTPOCHHUS U )KM3HEHHOTO ITNKJIa BUpYycoB. bakrepuodaru. bone3snu pacTeHuil, >KUBOTHBIX M Y€JIOBEKA, BHI3BIBAEMBIE
Bupycamu. Bupyc ummyHonmeduuura uenoeka (BUY) — Bo3Oyaurens CIIMJla. OOparHas TpaHCKpUMILHS,
peBeprasza n uHTerpasa. [Ilpoduakrika pacpocTpaneHns: BUPYCHBIX 3a00I€BaHHH.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konsnos, /1. U. sanosckwii, K. A. Tumupsses.

Tabmuuer u cxembl: «Tumel muTanms», «MeTtabommsmy, «MUTOXOHIPU», «DHEPTETHUSCKUI OOMEHY,
«Xnoporutacty, «®orocunte3», «Ctpoenue JHK», «Crpoerne m (yHKIHOHMpOBaHUE TeHa», «CHHTE3 Oemkay,
«enernueckuii kom», «Bupyce», «bakrepuodaru», «Ctpoenne u >ku3HeHHbI 1mka Bupyca CIIW/a,
bakrepuodaray, «Permmkanus JJHK».

O6opynoBanue: Monenu-amuinkanuu «Y asoenue JJHK u tpanckpumnmms», «brnocuaTe3 6enkay, «CTpoeHue
KJIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHANBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1wk, WM JKM3HEHHBIH MK KineTkd. VHTepdaza m muro3. [Ipomeccs, mporekarommue B
unrep¢asze. Pernmmkanus — peakunst matpuuHoro cuHreza JJHK. Crpoenne xpomocoM. XpoMOCOMHBEIH Habop —
KapuoTHil. JIMIUTOMAHBIH W TamIOWAHBIM XPOMOCOMHBIE HAOopbl. XpoMmaTuisl. lluTomorndyeckne OCHOBBHI
Pa3sMHOXKEHUS U UHAWBUIYAIBHOTO Pa3BUTUS OPraHU3MOB.

Jenenne xnerkn — Muto3. Craguu mwurosa. IIpomeccsl, MPOHCXOASAIIME HAa pPasHBIX CTAAMAX MHUTO3a.
buonoruueckuii CMbICI MUTO3A.

[Iporpammupyemast ruOeIb KISTKH — arloITo3.



@®opMBl pa3MHOXKEHUSI OPraHM3MOB: OECIIOJIOE W I0JI0BOE. Buipl Oecnonoro pasMHOXKEHHS: JAEIeHHE
HaJIBOE, TIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHKE, BETeTaTUBHOE pa3MHOXKeHHUE. VICKyccTBEHHOE
KJIOHUPOBaHHE OPraHU3MOB, €TI0 3HAUECHUE AJIS1 CEJIEKIIMH.

[TomoBoe pa3MHOXEHHE, €T0 OTIIHYHS OT OECIIOIIOTO.

Meito3. Ctanun Mebiosa. IIponeccsl, mpoucxosimue Ha cTagusx Meiiosa. IloBenenue xpomocoM B Melo3se.
Kpoccunrosep. buonornueckuit cMbIca 1 3HaueHUE Melo3a.

l'amerorenes — mporecc 00pa3oBaHMS IOJIOBBIX KJIETOK y JKHBOTHBIX. I10JOBBIEC JKee3bl: CEMEHHUKH U
anaHuky. OOpa3oBaHHE W Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTO30MJ, SIMIEKIETKa) — CIepMaToreHe3 1
oBoreHe3. OCOOEHHOCTH CTPOSHHUS SIMLEKIIETOK U criepMaTo3onnoB. OmionorBopenue. [lapTeHorenes.

WupuBunyansHOe — pa3BuTHEe  (OHTOTEeHe3). OMOpHOHambHOE  pa3BuTHe  (3MOpmoreHes3).  DTambl
SMOpPHOHAJIIFHOTO  Pa3BUTHA Y  ITI03BOHOYHBIX  JKMBOTHBIX: JpoOJeHHE, TacTpyNsAIus, OpraHOTeHes3.
[ocTamOproHansHOe pa3BUTHE. THIIBI MMOCTIMOPHOHAIBHOIO PAa3BUTHS: IpPSIMOE, HENpsiMoe (JIMYHHOYHOE).
Biustaue cpeapl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u paszButie pactennii. OHTOTEHE3 IBETKOBOTO PACTCHHA: CTPOCHUE CEMEHH, CTaINH Pa3BUTHS.

JdemoncTpanum:

Tabmuubl u cxembl: «DOpPMBI pa3MHOXKEHHSI OPraHM3MOBY», «/IBOIfHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHmit», «BereraTuBHOEe pa3MHOXKEHHE pacTeHHUi», «JleneHne kietkn Oakrepwit», «CTpOCHHE IIOIOBBIX
KIeTok», «CTpoeHne XpoMocoMb», «Knetounsii mukimy, «Pemmukamus JTHK», «Mutos3y, «Meho3y», «lIpsMoe u
HeNpsMOe pa3BUTHEY, «['aMeToreHe3 y MIIEKOIMTAIOIIUX U YeJIoBekay, «OCHOBHBIE CTaIUH OHTOTEHE3a.

O6opynoBaHHe: MHKpPOCKOM, MHUKpompenapaTsl «CIepMaTo30UIbl MIICKOIHUTAIOMIETOY, <« SlimekneTka
MJIEKONUTAIOLIEr0», «KapuokuHe3 B KJIETKaX KOPEIIKa JTyKay, MarHUTHAs MOJEJb-alIINKauus «JleneHue KIeTkuy,
mozens JIHK, Mmonens MeTaazHONH XpOMOCOMBI.

JlabopaTopHble U IpaKTHYecKHe padoThI:

JlabopatopHast pabora Ne 3. «HaOmoneHme MHTO3a B KJIETKAX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax».

Jlabopatophast padota Ne 4. «/3ydeHne cTpOeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIPENaparaxy.

Tema 6. HaciiencTBeHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

Ipemver u 3amaum TeHeTHKH. VcTopus pa3BUTHA TCHETHKH. POJbh NHTOJNOTMH W ASMOPHONOTHH B
CTaHOBJICHUM T'CHETHKH. BKiaj poccHiCKUMX W 3apyOeXHBIX YUEHBIX B Pa3BHTHE I'€HETHKUA. METOAbl I'€HETHKH
(TMOPUIOIIOTHYECKUH, IUTOTCHETHYCCKIH, MOJICKYIIpHO-TeHeTndeckuil). OCHOBHBIC TCHETHUECKHE MOHSATHU.
I'enernueckas CHMBOJIMKA, UCIIOJb3YEMAs B CXEMaX CKpELIUBAaHUM.

3aKOHOMEPHOCTH  HACJIEJOBAHUS IPHU3HAKOB, YycTaHoBiIeHHBble [. Mengenem. MoHoruGpugHOE
CKpelMBaHWe. 3aKoH eAMHOo0Opa3us THUOPUIOB TEPBOTO TOKOJEeHUsA. [IpaBuiao JOMUHHpPOBaHHS. 3aKOH
paciienieHus Npu3HakoB. [ unoresa yucToTel rameT. [1oaHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpeniuBaHrie. 3aKOH HE3aBUCHMOTO HACJIEZOBaHHs NMPHU3HAKOB. [lUTOreHeTHYeCKHe OCHOBBI
JUTHOPUIHOTO CKpelMBaHus. AHAJIM3UPYIOIIee CKpellMBaHHe. VICIob30BaHNe aHAIM3UPYIOLIETO CKPEIIUBAHUS
JUTSL OTIPEICIICHIS TEHOTHIIA 0COOH.

CueruteHHOe HaclieZioBaHHe Npu3HakoB. Pabota T. MopraHa mo CHENIIEHHOMY HACJCIOBAaHHIO T'CHOB.
Hapymienne crienieHns TeHOB B pe3yibTaTe KpPOCCHHIOBEpa.

XpoMOCOMHasl TEOpHUsl HACJIECTBEHHOCTH. | eHeTHUecKrue KapThl.

I'eneruka nona. XpoMOCOMHOE ONpeleeHne MoJia. AyTOCOMBI U MOJIOBBIE XpOMOCOMBI. ['OMOrameTHele 1
reTeporaMeTHble Opranu3Mel. HacnenoBanye npu3HaKoB, CIEMIICHHBIX C MOJIOM.

W3menunBocTs. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHas M HacleAcTBeHHas. Pomp cpemsl B
HEHACJICICTBCHHOW HM3MEHYHBOCTH. XapaKTEPUCTHKA MOIM(DUKAIMOHHOW M3MEHYHMBOCTH. BapwalmoHHBINH psin u
BapHarMoHHas KpuBas. Hopma peakuuu mpusHaka. KonmduecTBeHHBIE M KadeCTBEHHBIE NMPHU3HAKM M X HOpMa
peaknuu. CBoCTBa MOIU(PUKAITMOHHON N3MEHIHBOCTH.

HacnencrBennas, uiy reHOTUIIMYECKas, M3MEHUYMBOCTh. KOoMOMHATHBHAS M3MEHYMBOCTH. Meii03 n NosoBoit
npolecc — OCHOBa KOMOWHATHUBHOM M3MEHYMBOCTH. MyTalMOHHas M3MEHYMBOCTh. Kitaccupukaums myranmii:
TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYMHBI MyTaruid. MyTtareHHbIe (PakTOPHI. 3aKOH TOMOJIOTHYECKUX
PAI0OB B HacjencTBeHHoM n3menunBoctu H. V. BaBuioga.

BresnepHast HaclIeICTBEHHOCTh U U3MEHUUBOCTb.

I'enetuxa wenmoBeka. Kapmorum wemoBexa. OCHOBHBIE METOIBI T€HETHKH YEJNOBEKAa: TEHEATOTMUYECKHMH,
OJIN3HETIOBBIN, UTOTEHETHUECKUN, OMOXMMUYECKUH, MOJIEKYJSIpHO-TeHeTHdecKkuil. COBpeMeHHOEe OmpeaeneHue
TEHOTHINA: IOJHOT€HOMHOE CEKBEHHPOBAHUE, IEHOTHIMPOBaHHE, B TOM uucie c nomouibto [IIP-anamusa.
Hacnencrennsie 3a001eBaHusl YeloOBeKa: TeHHbIE 00JI€3HM, OOJIE3HH C HACJIEJCTBEHHOW MPEIpacioioKeHHOCTHIO,



XpoMocoMHble Oone3nn. ComaTnueckue W reHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKW. [IpMHIMIIBI 310pOBOTO
oOpa3za »W3HH, IMAarHOCTUKH, NPOQHUIAKTUKH M JICUCHHS T'€HETHYEeCKHX OoJie3Hel. Meanko-reHeTnIecKoe
KOHCYJIbTUPOBaHHE. 3HAUCHNE MEJUIMHCKON I€HETHKN B MPEAOTBPALIECHIH U JICYEHUN TeHETHIECKUX 3a00IeBaHUH
YeNloBeKa.

JdemoncTpanum:

Hoptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. 1.
Basunos.

Tabmuublt n cxembl: «MOHOTMOpPHIHOE CKpEIIMBAaHWE M €ro IUTOICHETHYECKass OCHOBa», <«3aKOH
paclielieHuss ¥ €ro IHUTOTCHETHYecKass OCHOBa», «3aKOH YUCTOTHI raMer», «/IurudpumHoe CKpeluBaHUE»,
«JuToNoTrMYecKe OCHOBHI JWTHOPUIHOTO CKpEUIMBaHUM», «Meto3», «B3amMomelcTBHE aJIeTbHBIX TEHOBY,
«['eHeTndecKue KapThl PaCTEHHH, KUBOTHBIX M UYEJIOBEKa», «['€HETHKa Imoja», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CIIETUIEHHOTO C TOJNoM», «KapuoTHIBl uYeloBeka W KMBOTHBIX», «Buapl mameHunBocTH», «MoanpukannoHHas
M3MEHYNBOCTHY», «Hacnenosanue pesyc-taxropa», «['eHeTHKa TPymI KpoBW», «MyTanlMOHHAS H3MEHUYHUBOCTDY.

ObopynoBanune: Mopaenu-anmumkanui «MoHOTHOpHIHOE CKpeluBaHue», «HemoiaHoe NOMHHHPOBAaHHUEY,
«durubpunnoe ckpemuBanue», «llepekpécT XpoMocoM», MHKPOCKON M MuKpompenapaT «J/[poszodunay (Hopma,
MyTanuy (OpMbI KPBUIEEB M OKPACKH Telna), Tepoapuil «["opox MoceBHOM».

JlabopaTopHble U IPpaKTHYecKUe padoThl:

Jlabopatopras pabora Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO M JAUTHOPUIHOTO CKPEIIMBAHUS Y
Jp030( Bl HA TOTOBBIX MUKpPOIIpENapaTax».

JlabopaTopHast padota Ne 6. «M3ydeHne MoauUKanMOHHONH M3MEHYMBOCTH, MOCTPOCHHE BAPHAIIMOHHOTO
psina v BapualMOHHOM KpUBOM.

JlaGopaTopHast padota Ne 7. « AHanu3 MyTanuii y 1po30(Quiibl Ha TOTOBBIX MUKPOIpEnapaTaxy.

[Ipaktrueckas padora Ne 2. «CocTaBieHHE W aHAIN3 POJIOCIOBHBIX YETIOBEKaY.

Tema 7. Cesnexkumsi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuus Kak Hayka W Tpolecc. 3apokJeHHe CeleKIuu U noMmectukanus. Yuenue H. WM. Basuiosa o
LEHTPaX IPOUCXOXKICHHUS KM MHOrooOpasus KyJdbTypHbIX pacTeHHH. LIeHTpbl NpPOMCXOXKACHHUS NOMAalIHUX
*KHUBOTHBIX. COpT, MOpoJa, MTaMM.

CoBpeMeHHBIE METOJBI CEIEeKIMH. MacCOBBIH M WHIWBHAYAIBHBI OTOOPHI B CENICKIMH PAcTCHHH |
KHUBOTHBIX. OlleHKa 3KcTepbepa. bianzkopoacTBeHHOE cKpelinBanue — WHOpuanHr. Yncras iaunus. CkperiyBaHue
yncThIX JUHUK. ['eteposuc, wmm rubpunHas cuia. HepoxacTBenHoe ckpemmBanue — ayTOpuauHr. OTnanéHHas
ruOpuan3anys U e€ ycnexw. VcKycCTBEHHBIN MyTareHe3 M MOJyYCHHE IMOJHIUIONJOB. JIOCTHXKEHHS CeleKunu
pacTeHHi, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruoTtexHonorus kak oTpacib MPOW3BOJACTBA. | eHHAas WMHXKeHEepHs. DTanbl co3ganus pekomounantHoi JTHK
U TPaHCTEHHBIX OpraHm3MoB. KierouHas umHxkeHepusa. KnerouHsle KynbTypbl. MHKpPOKIOHAIBHOE Pa3MHOMKEHHE
pactennif. KioHHpoBaHHE BBICOKONPOXYKTHBHBIX CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE W
atndeckue npoodsiembl. MO — reHeTnueckr MOAU(UIIMPOBAHHBIE OPTaHH3MBI.

JemoncTpanuu:

IToptpetsi: H. Y. BaBuios, Y. B. Muuypus, I'. 1. Kapneuenko, M. ®@. lBaHoB.

Tabmuiel 1 cxemsl: kKapTa «LleHTpbI MPOUCXOXKACHNUS U MHOT000pa3us KyJIbTYPHBIX pacTeHHI», «Ilopomsr
JIOMAIIHAX KUBOTHBIX», «COpTa KyJIbTypHBIX pacTeHHi», «OTnanénHas rubpuauzanus», «PadoTsl akagemuka M.
®. HBanoBa», «[lonmmrongusa», «OOBEKTh OMOTEXHOJNOTHM», «KIleTOUHBIE KyJIbTYPHl M KJIOHHUPOBAHHE»,
«KoHCcTpyHpoBaHHEe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHHe: MYJIDKHU MJIOA0B M KOPHEIUIOIOB JUKUX (OPM U KYJIBTYPHBIX COPTOB PAaCTeHMH, repbapmii
«CenbCKOXO03SICTBEHHBIE PACTEHUSI.

JlabopaTopHble U MpaKTHYecKHe PadoThI:

Okckypenss «OCHOBHBIE METOIABI M JIOCTHIKEHHUS CENEKI[MM PACTEHHH W JKMBOTHBIX (HAa CEJIEKIHOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOHMCIBITATENBHBI YYacTOK, B TEIUIMYHOE XO3SHMCTBO, J1abopaTopHio
arpoyHHMBEPCUTETA WM HAyYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBoJronHOHHAA 0MOJIOTHS.
IIpeanoChIIKH BO3HUKHOBEHHS JBOJIOIMOHHON TEOPHH. DBOJIOLMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.
BiusiHue 3BOTIOIIMOHHOI TEOPUH HA Pa3BUTHE OMOJIOTHHU H APYTUX HAYK.



CBuzierenbcTBa  9BOJIONMHU.  [laneoHTONOTMYECKHE:  HOCHIENOBATENLHOCTh  IOSBICHHS  BHIOB B
NaJICOHTOJIOMYECKON JIETONHUCH, iepexoansie ¢popMbl. bruoreorpaduueckue: cxoncTso u pasnuuue GayH u ¢iop
MaTepUKOB U OCTPOBOB.

OMOPHOTIOTHYECKHIE: CXOICTBA W pa3iHiusi 3MOPHOHOB pa3HBIX BHAOB ITI03BOHOYHBEIX. CpaBHHUTENBHO-
AQHATOMHYECKHE: TOMOJIOTHYHbIE, aHAJOTMYHbIe, pYAMMEHTapHbIE OpraHbl, araBH3MbL.  MOJEKyJIspHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METa0OJIMUECKHX IyTed y Bcex
OpPTaHHU3MOB.

OpomonnonHas Tteopus Y. JapsuHa. I[Ipenmochlikd BO3HUKHOBEHHWS! AAapBHHU3MA. JIBIKYIIUE CHIIBI
9BOJIOLMH BHAOB 10 JlapBUHY (M30BITOUYHOE pa3MHOKEHHE IPH OTPaHMYCHHOCTH PECYpCcoB, HeompenenéHHas
W3MEHYNBOCTH, 00pH0a 3a CyIIeCTBOBaHUE, ECTECTBECHHBIN 0TOOD).

Cuntetnueckas Teopus 3Bosrormn (CTD) u e€ 0CHOBHBIE TTOJIOKCHUS.

MukposBosronus. [Tonmymsust Kak eTuHAIa BUIA U SBOJIIOLHH.

JBwxymme cuibl ((pakTOpbl) 3BONIONKWH BHAOB B IpHpone. MyTalMOHHBIM Hporecc W KOMOWHATHBHAS
M3MEHYNBOCTb. [lomynaoHHbIe BOTHBI U Apeti¢ reHoB. M3omsinus u Murpanus.

EcrectBenHbIN 0TOOP — HanpaBIsIoNHi (hakTop 3BoIonKH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucniocoOeHHOCTh OpPraHu3MOB KakK pe3yjbTaT 3BOMIOUMH. [IpuMepsl mpucrnocoOieHui y OpraHn3MoB.
Apomop¢o3bl 1 HAHOATANITALINH.

Bun u BupooOpazoBanme. Kpurepum Buzma. OcHoBHbIE (OpPMBI BUI000pa3oBaHus: reorpaduueckoe,
9KOJIOTHYECKOE.

Maxkpossomonus. Dopmbl 3BoIIONMHK: (preTHYECKas, IUBEPreHTHAs, KOHBEPIEHTHas, NapajuleNbHas.
HeobparumocTs 3Bomonmy.

IIponcxoxneHue OT HeCHEeUMAIN3UPOBAaHHBIX MpenakoB. IIporpeccupyromas creunanuzanus. AganTUBHAs
paguanys.

JdeMoHcTpanum:

Ioptpetst: K. JIunneii, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuit, K. M. bap, 3. I'ekkens, . Mromnep,
A. H. Ceseprios.

Tabmuuer u cxemsl: «Pa3BHuTHE OpraHMYEcKOro Mupa Ha 3emiie», «3apOobli MO3BOHOYHBIX XHBOTHBIX),
«Apxeonrtepukc», «PopMbel 00ppOBI 3a cymiecTBoBaHME», «EctectBeHHBIH 0TOOp», «MHOrOo0Opasne copros
pacreHuit», «MHOroo0Opasue mopoj KUBOTHBIX», «llomynsuum», «MyTalMOHHasE ©3MEHUYUBOCTBY», «ApoMopdo3bI»,
«Manoagantanum», «OO0mas nereHepamusa», «JBmwxymue cwisl sBomonun», «Kapra-cxema wmapmpyra
nyreniectsus Y. Japsuna», «boprba 3a cymectBoBanue», «IIpucrnocodiaeHHOCTs opraHu3MoBy, «I eorpaduueckoe
BHUA000pPa30BaHME», « DKOJIOTHIECKOE BU000pa30BaHHUE.

O6opynoBaHMe: KOJUIEKLIMS HACEKOMBIX C DAa3IMYHBIMH THIIAMH OKpPAackd, Habop IUIOJIOB U CEMSH,
KoJuteKIus «[IprMephl 3aIHUTHBIX TPUCTIOCOOICHUH Y JKUBOTHBIX», MO/ieNb «OCHOBHBIC HAIPABICHUS BOJIIOLIIN»,
00béMHas MoJienb «CTpOeHHE TOIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpagudeckas kapta Mmupa, KouteKius «PopMbl COXPAHHOCTH UCKOMAEMBIX JKUBOTHBIX U PACTCHHITY,
Mojenp amumkanus «llepekpécT Xpomocom», BiaxHbele mpenapatel «Pa3Butme Hacekomoro», «PasButme
JSTYIIKWY», MEKponpenapar «Jpo3odunnay (Hopma, MyTarun pOpMbI KPbIIHEB U OKPACKH TEla).

JlabopaTopHble H MPpaKTHYecKHe padoThl:

Jlabopatopnast pabota Ne 1. «CpaBHeHHEe BUIOB 1O MOP(HOIOTHIECKOMY KPUTEPHION.

Jlabopatophast padota Ne 2. «Onmcanue nprucrocoOICHHOCTH OPraHU3Ma B €€ OTHOCHTEIIFHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHUE U pa3BUTHE KU3HHU Ha 3emJie.

I[OHay'—IHI)Ie MNpEACTABJICHUA O 3apOXKACHUU KU3HU. HaquHe TUIIOTE3b BO3HUKHOBEHUS JKHM3HU Ha 3eMile:
abuoreHe3 W TaHCHepMus. XHMHYECKas »JBONIONMSA. AOHOTCHHBIH CHHTE3 OPTaHMYECKHMX BEIIECTB W3
HCOPraHUYCCKHUX. SKCHepI/IMeHTaJ'IBHOG TMMOATBEPXKACHNUE XHUMHYECKON 9BOJKOIIHUA. HauannHeie OTallbl
6monornueckoil sBomroruu. I'mmotesa PHK-mupa. ®@opmupoBanme MeMOpaHHBIX CTPYKTYp M BO3HHKHOBCHHE
npoTtokieTky. [lepBrie KIIeTKH U uX 3BomoLHst. PopMHUpOBaHNE OCHOBHBIX I'PYIIT XKHUBBIX OPraHH3MOB.

PasButue xu3Hu Ha 3emne nmo 3paMm M mepuogaM. Karapxei. Apxelickas U HpOTEpO30MCKast 3PHL.
ITaneo3olickast opa U €€ TMepuoMbl: KEMOPUNUCKHNA, OPJOBUKCKUN, CHITYPHUCKHUHA, NEBOHCKUI, KaMEHHOYTOJBHBIH,
MEPMCKUH.

Meszo30¥ickas 3pa U €€ NepruoIbl: TPUACOBBIH, IOPCKUI, METOBOM.

Kaiino3oiickas spa 1 e€ nepuo/ipl: ajgeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

XapaKTepI/ICTI/IKa KiiuMaTa U TC€OJIOTMYECKHX ITPOIECCOB. OCHOBHBIE DTaIlbl OBOJIIOIIUU PACTUTEIIBHOTO U
JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHHH W XHMBOTHBIX. [losBI€HHWE, paclBeT M BBHIMHUPAHHE TPYII KHUBBIX
OpPTaHU3MOB.



CuctemMa OpraHM4ecKOro Mupa Kak oOTpakeHue »3BoiroluU. OCHOBHBIE CHUCTEMAaTHUYECKHE TPYIIIbI
OpPraHU3MOB.

OBomronys 4eIoBeKa. AHTPOIIONOTUS KaK Hayka. Pa3BUTHE MpEACTaBICHUH O MPOMCXOKACHHH UYEIOBEKA.
Mertons! u3ydeHust aHTponioreHe3a. CXOICTBa M pa3nyusl YEJIOBEKA M KMBOTHBIX. CHCTEMATHYECKOE TOJIOKECHHUE
9eJIOBEKa.

JBwxymue cuibl (pakropsl) aHTpornoreHesa. HaciencTBeHHass M3MEHUMBOCTb M €CTECTBEHHBIH OTOOP.
OO0mecTBeHHBII 00pa3 )KU3HU, H3TOTOBIICHIE OPYIUH TPY/Aa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaAMM M BETBH OHBOJIOLMU UEJIOBEKAa: AaBCTpajonureku, YenoBek ymeinslid, YenoBek
npamoxonamui, YenoBex Heanzaepranbckuil, UemoBex pasymublid. Haxoaxu uHCKOIaeMbIX OCTaTKOB, BPEMs
CYyIIECTBOBAHMS, 00JIACTh PACIPOCTPaHEHHs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHUL.

Yenoseueckne pacel. OCHOBHBIC OOJBINIHE pachl: €BpoIeonWIHas (eBpasuiickas), HETpO-aBCTPAJIOWIHAS
(skBaTOpHaNbHAsl), MOHTOJIOWAHAs (a3MaTCKO-aMepuKaHCKas). YepTbl INPUCIIOCOOIEHHOCTH IpECTaBUTEINCH
YeJIOBEUECKHX Pac K YCIOBUAM cylnecTBoBaHusA. EnuHCTBO Uenosedeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsi: @. Penn, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmuubt u cxembl: «BosnukHoBeHne CoHEUHOH cCHCTeMBl», «Pa3BUTHE OpPraHMYECKOTO MHpPay,
«PactutenpHas kmetka», <« KuBoTHas kierka», «lIpokapmoTnmueckas kieTka», «COBpeMEHHas CHCTEMa
opraHndeckoro Mmupa», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUs YelloBEeKa M YeJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MeCTa MaJCOHTOJOTMYECKMX HaXOJOK IPEAKOB COBPEMEHHOIO 4eJoBeKay», «JlpeBHeiInne Ironn»,
«JlpeBHne monn», «[lepBble COBpeMEHHBIE JIOIN», «UeT0BeUECKHE pach».

ObopynoBanne: Mymspkn  «[Iponcxoxaenne denmoBeka» (OIOCTBI  aBCTPAJIONUTEKA, IMHUTEKAHTPOTIA,
HeaH/iepTaliblia, KPOMAHbOHIA), CIENKH MM M300paKCHUS] KaMEHHBIX OpYyIHi NMepBOOBITHOTO yelloBeKa (KaMHH-
YOmmepsl, pyourna, ckpebiia), reoxpoHoJormdeckas Tabnuia, Koeknus «POpMBI COXPAHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M IpaKkTH4YecKue padoThI:

[MpakTryeckas pabora Ne 1. «M3ydeHue UCKOMaeMbIX OCTATKOB PACTEHUH U dKUBOTHBIX B KOJUICKIIHAIXY.

OKkcKypensi «OBOJIIOIHS OPTaHUYECKOT0 MHpa Ha 3emiie» (B €CTECTBCHHO-HAYYHBIH MM KpaeBEIUECKHH
My3eid).

Tema 3. Opranu3Mbl M OKpPY Kaloas cpeaa.

Okonmorus Kak Hayka. 3agadydl M pasfenbl JKOJOTHH. MeToasl 9KOJOTMYECKHX HCCIECJOBaHMH.
DKOJIOTHYEeCKOEe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 00MTaHUS OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3IyIIIHAS, TOYBCHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruueckue (akropel. Kiaccubukarms 3KOJOrHYSCKHX (HAKTOpOB: aOMOTHYECKUE, OHOTHYCCKHE U
aHTPOTIOTeHHBIE. [lelicTBHE 9KOIOTHIEeCKHX (PaKTOPOB Ha OPTraHU3MBI.

Abuoruueckue (GakTopbl: CBET, TeMIieparypa, BiaxxHocTb. Poroneproansm. IpucnocodiieHns opraHu3MoB
K JCUCTBUIO a0HOTHUYECKUX (aKTOPOB. brojorudeckre puTMBI.

Bruotnueckue Gaxropsl. Buapl OMoTHYECKNX B3aMMOICHCTBIN: KOHKYPEHIHS, XUITHUYECTBO, CHMOMO3 U €ro
¢dopmel. [Tapa3utusm, Koonepamys, MyTyainn3M, KOMMEHCaIN3M (KBapTHPAHCTBO, HaXJIEOHNYECTBO). AMEHCAIIN3M,
HelTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOACWCTBUIM U1 CYIIECTBOBAHHUSA OPTaHU3MOB B IPHUPOIHBIX
coo0mecTBax.

OKOJIOTHYECKNE XapaKTepUCTHKH nonmymsiuud. OCHOBHBIE TIOKa3aTesN TOMYJSIUH: YHCICHHOCTb,
IUIOTHOCTB, PO’KAAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpanys. JJMHAMHKA YUCIEHHOCTH MOIYNIALUHT U €€ PeTyIIAIH.

JdemoncTpanum:

Hoptpetsr: A. I'ymbomsar, K. ®. Pynse, D. ['ekkens.

Tabmuuer w  cxembel: kapra «lIpupommbie 30HBI 3emmm», «Cpeasl OOWTaHHS — OPraHU3MOBY,
«Doronepuoamzmy», «llomymaunn», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH HOMYJSIHH HH(Y30pHUH-TY(DEITbKI»,
«[Tumessle nenm».

JlaGopaTopHble M IpaKTHYeCKHE Pa0OThI:

Jlaboparopras padota Ne 3. «Mopdosorniaeckie 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BiustHue cBeTa Ha POCT M pa3BUTHE YSPEHKOB KOJIEYCay.

Ipakrrueckas padora Ne 2. «[loacuér MIOTHOCTH MOMYJISIIMI Pa3HBIX BUIOB PACTCHUIY.

Tema 4. Coo01iecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo opranu3MoB — OnorneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBAs, IPOCTPAHCTBEHHAS, TPOhHIECKas
(rmmeBast). Bunesr-nomunanTe. CBsi3u B OMOLIEHO3E.



Okonornyeckue cucreMmbl (3xocucreMsl). [lonsiTue 00 skocucreme M OuoreoneHose. MyHKIMOHAIBHbIE
KOMITOHEHTBI 9KOCHCTEMBI: TPOAYLEHTbI, KOHCYMEHTBI, peayleHTsl. KpyroBopor BelIecTB M IOTOK J3HEPIHU B
skocucreme. Tpodrdeckue (NHUIIEBBIE) YPOBHH SKOCHCTeMBI. [lmmieBbie memu u ceTH. OCHOBHBIE TOKAa3aTeNlH
9KOCHCTEMBI: Oromacca, MpOoAYKIHA. DKOJIOTHIECKNEe MTHPaMHUIBL: TPOTyKINH, YHCICHHOCTH, bmoMacchel. CBoiicTBa
9KOCUCTEM: YCTOWYHNBOCTD, CAMOPETYJIALUSL, pa3BuTHe. CyKIeccHs.

[IpuponHbie S5KOCUCTEMBI. DKOCUCTEMBI 03P M peK. DKOCHCTEMa XBOWHOTO WIIN IIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE JKOCHCTEMBL. ATPO3KOCHCTEMBL. YPOOIKOCHCTEMEL. bHojormueckoe M XO3SCTBEHHOE
3Ha4YEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.

Buopasnoobpasue kak (akTop ycToHunBOCTH dKocucTeM. CoXpaHeHHE OHOJIOTHYECKOTO pa3sHooOpasus Ha
3emue.

VYuernne B. . Bepraackoro o 6mocdepe. ['pannmsl, coctaB u cTpykrypa 6nochepsl. JKnuBoe BemecTBo u ero
¢ynkun. OcodeHHocty 6uoceps! Kak riodanbHOM SKocucTeMbl. JuHaMuueckoe paBHOBeCHE M 0OpaTHas CBS3b B
6mocdepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE LHKIBI 3JIEMEHTOB (yriiepoaa, a30Ta). 30HAIBHOCTh
ouocdepsr. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe. ['00anbHble 9KOJIOrHYECKUe
poOIIEMEL.

CocymecTBoBaHMe MPUPOABI U denoBeuecTBa. CoxpaHeHne OMOpa3zHOOOpa3usi Kak OCHOBA YCTOWYMBOCTHU
6uocteprl. OCHOBa palMOHAIBHOTO YIPABICHUsI NPUPOJHBIMU pecypcaMH M MX HCIosib30BaHHE. JlocTrkeHus
O6uoNoruy M OXpaHa MPUPOABI.

JdeMoHcTpanum:

IToptpertsr: A. JIx. Tercau, B. H. Cykaués, B. U. Bepranckuii.

Tabmuuper 1 cxemsl: «lInmessle nenn», «brnoneHos3: coctaB u cTpykrypa», «IIpupomHble coobmiecTBay,
«lemn mutaHus», «OKojornueckas nupamuna», «buochepa m demoex», «IKocucTeMa IIUPOKOJINCTBEHHOTO
neca», «DKocuUCTeMa XBOMHOro jeca», «buomeHo3 Bomoéma», «ArponeHos3», «lIpuMepHble aHTPONOICHHBIE
BO3JCHCTBUS HAa MNpUPOAY», «BaKHEHIMe HCTOYHUKU 3arpsi3HEHUs BO3AYyXa M TIPYHTOBBIX Bon», «llouBa —
Ba)XHEWIIass cocraBisiomas Onocepsr», «Daktopsl nerpamanuu mous», «llapHUKOBBIH 3¢ dexT», «DakTopsl
PaaMoaKTUBHOTO 3arpsi3HEHHs Ouocdeps», «OOmas crpykrypa Ouochepsl», «PacmpocTpaHeHHE >XU3HH B
6uoctepe», «O30HOBBIN 9KpaH Ouochepsl», «KpyroBoport yriepona B 6uochepe», «Kpyropopor a3ora B mpupoae.

ObopynoBaHue: MOJENb-aNIUIMKALMS « T UIMIHBIE OMOLICHO3B», TepOapuii «PacTuUTenbHBIE COOOLIECTBAY,
Koyutekun «buorenos», «BpeanTenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYp», repOapuu M KOJUICKIUH
paCTeHI/Iﬁ " JKMBOTHBIX, MMPUHAIJICKAIIHUEC K PA3HBIM JKOJOTHYCCKUM TIpyIiiaM OJHOro BHMAA, KpaCHaﬂ KHHUTa
Poccuiickoif @eneparun, n300paKeHNUs OXPAaHAEMBIX BUIOB PACTCHUH U KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOT'PAMMBI 110 BUOJIOT'M HA BA3OBOM YPOBHE
CPEAHEI'O OBIHIEI'O OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBmuBarOTCI TpeOOBaHMS K pe3ylIbTaTaM OCBOSHHUS OOydJaIOMIMMUCS
MPOrpaMM CpPeIHETO 00IIero 00pa30BaHMs: JIMYHOCTHBIM, METAIPEIMETHBIM U IIPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType IHYHOCTHBIX pe3ylbTaTOB OCBOEHHs Ipeamera «buonorus» BbIAEIEHBI CIENyIONUE
COCTaBIIIONINE: OCO3HAHHE OOyJaIOMUMHUCS POCCHHCKOW TPaKTAHCKOH HIOCHTHYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEICHHIO, HalMdhe MOTHBAIMH K OOydeHHIO OWOJIOTHH,
IeJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHHUX yOEKACHHUH JIMUHOCTH Ha OCHOBE KITFOUEBBIX [IEHHOCTEH M UCTOPHYECKUX
TpaguIUN Pa3BUTHSA OMONOTHYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS B
CBOCH JeSITETPHOCTH IEHHOCTHO-CMBICTIOBBIMH YCTaHOBKAMH, IIPUCYIITUMH CHCTEME OHOJIOTHYECKOTo 00pa30BaHMs,
HaJIMYKe 3KOJIOTHYECKOTO MPABOCO3HAHMSI, CIOCOOHOCTH CTaBUTh LIEIU U CTPOUTH KMU3HEHHBIE ILIaHbI.

JluqHOCTHBIE pe3yibTaThl OCBOCHUS npenMmera «buosorus» pocTuraroTcs B eAMHCTBE y4eOHON U
BOCIIUTATEIbHON IEATENBHOCTH B COOTBETCTBHH C TPAIWIHOHHBIMH POCCHHCKIMH COIHOKYIBTYPHBIMH,
UCTOPUYECKUMH W JIyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMH, NPUHSTBIMH B OOILIECTBE MpaBWIAMH W HOPMaMH
TIOBE/ICHHS] M CIIOCOOCTBYIOT MpOIieccaM CaMOIIO3HAHMsI, CAMOBOCIIMTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3HIINH JINYHOCTH, TATPUOTH3MA, YBAXKCHUS K 3aKOHY U IPABOTIOPSIKY, YeJIOBEKY TPYJa U CTapIIeMy ITOKOJICHHUIO,
B3aWMHOTO YBa)KeHHUs, OEPEKHOTO OTHOIICHHS K KyIbTYPHOMY HACICIOHIO W TPaJWIHAIM MHOTOHAIIMOHAIBEHOTO
Hapona Poccuiickoit denepanuu, npupoae U OKpyKarollen cpese.

JImgHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOTO mpemmera «BHONOTHSI» MOMKHBI OTpa)xaTb TOTOBHOCTH M
CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEW MO3HIHCH JTHMIHOCTH, CHCTEMOM
LIEHHOCTHBIX OPUEHTAIU, MMO3UTUBHBIX BHYTPECHHUX yOEKICHHUH, COOTBETCTBYIONINX TPaIUIIMOHHBIM IIEHHOCTSAM
pOCCHICKOTO 0O0IIeCTBa, pacUIMpPeHUE JKU3HEHHOTO OIbITa W ONbITa JAEATEIBHOCTH B MpoLEcce pear3alnuu
OCHOBHBIX HAIlpaBJICHUH BOCIIUTATEIHHOH EATEIHHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIHMK OOY4YalOIIerocss KaKk aKTHBHOTO M OTBETCTBEHHOIO UJeHA
POCCHIfCKOTO 00IIeCTBa;

0CO3HaHHE CBOMX KOHCTUTYIIHOHHBIX IPaB U 0053aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MAEATENBHOCTH IIPU CO3JaHMM YYEOHBIX IPOEKTOB, pEIICHUU
y4eOHBIX U T03HABATEIBHBIX 3124, BBINOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH OTIPENEeNATh COOCTBEHHYIO IO3UIMIO MO OTHOMICHHIO K SIBJICHUSM COBPEMEHHOH XKH3HU U
OOBSIICHATS €€;

YMEHHE Y4YUTHIBATh B CBOMX JEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOJECWUCTBUS JIONEH C
pa3HBIMHU YOCKICHUSIMH, KyTbTYPHBIMH IICHHOCTSIMU H COIMAIEHBIM TTOJI0KEHUEM;

TOTOBHOCTb K COTPYOHHYECTBY B TIIPOIECCE COBMECTHOTO BBHIMONHEHHS YUYCOHBIX, MMO3HABATCIFHBIX H
HCCIIEIOBATEIbCKUX 3a/a4, YBAXKUTEIBHOTO OTHOIICHMS K MHEHHIO OIMOHEHTOB IPU OOCYXIECHHHM CIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COICPIKAHU;

TOTOBHOCTH K TYMaHHTapHOW U BOJOHTEPCKON AEATEINEHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh POCCHHCKON IPakKJaHCKOW MIACHTHYHOCTH, IIATPUOTH3MA, YBKECHHUS K CBOEMY HapoJy,
YyBCTBa OTBETCTBEHHOCTU Iepen PoauHOM, roproctu 3a cBoil kpail, cBoio PoauHy, CBOH SI3BIK U KYyJNBTYpY,
MPOIIIOE W HACTOSIIIEe MHOTOHAIIMOHAIFHOTO Hapoaa Poccnn;

[IEHHOCTHOE OTHOIIEHHWE K INPHPOJHOMY HACIEAWIO M MaMSITHUKAaM MPUPOABI, NOCTIDKeHHsIM Poccuu B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHMCKNX YYEHBIX B CTAaHOBICHHWE M Pa3BUTHE OMOJIOTWH, MOHHUMAaHMS
3HAa4YeHHs1 OMOJIOTHH B TO3HAHUH 3aKOHOB MIPHUPOJIBI, B KH3HH YEJIOBEKA M COBPEMEHHOT0 OOIIIECTBA;

nyeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTD 32 €TI0 CY/50Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHHUE JyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBECHNS;

CIIOCOOHOCTh OLICHMBATh CHUTYAllMI0 M TPHUHUMATh OCO3HAHHBIE PEIICHMS, OPHEHTHPYSICh Ha MOPAIBHO-
HPABCTBEHHbIE HOPMBI ¥ ICHHOCTH;



OCO3HaHME JINYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHMBOTO Oy IylIero;

OTBETCTBEHHOE OTHOLICHHWE K CBOUM POAMTENSIM, CO3JaHHI0 CEMbM Ha OCHOBE OCO3HAHHOTO HPUHSITHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TPAAULMSIMHU HapooB Poccuu;

4) 5CTeTHYECKOr0 BOCIIMTAHUS:

ICTETHYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl 3CTETUKY ObITA, HAYYHOI'O M TEXHUYECKOT'O TBOPYECTBA, CIIOPTA,
TpyZia, OOIECTBEHHBIX OTHOIICHHIH;

MOHMMaHHE SMOLMOHATBHOTO BO3JEHCTBHSA )KUBOM NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP2XXEHUIO B Pa3HBIX BHJAaX MCKYCCTBa, CTPEMJICHUE MPOSBIATH KauyecTBa TBOPUYECKOI
JIMYHOCTH;

5) ¢usnyeckoro BocHUTaHUS, (OPMUPOBAHUSL KYJBTYPbl 3I0POBbSI H 3MOLMOHAJIBLHOIO
Os1aromoJryums:

MOHMMaHKWE M peaiu3alus 3J0pOBOro u Oe3omacHOro oOpasa >KH3HM (3J0pOBOE MUTaHHE, COOJII0AEHHE
TUTHEHUYECKUX TPaBWI M HOPM, COAlaHCHPOBAHHBIM PEXUM 3aHATHA M OTIBIXA, pPEryisipHas (u3ndIecKas
aKTUBHOCTH), OEpEeKHOTO, OTBETCTBEHHOTO W KOMIICTEHTHOTO OTHOMIICHHS K COOCTBEHHOMY (H3MUYECKOMY H
NCUXUYECKOMY 370POBBIO;

MOHMMaHKE [IEHHOCTH MTPaBWJI MHAMBUAYAJIBHOTO M KOJUIEKTHBHOTO O€30I1aCHOTO TOBEJCHUS B CUTYaIMSIX,
YTPO’KAIOUINX 3I0POBBIO M )KU3HH JTIOJEH;

OCO3HAaHHE TIOCIEACTBUH M HENPHUATHS BPEOHBIX INPHUBBIUEK (YMOTPEOJEHUSI ajKoroys, HapKOTHKOB,
KypeHHs);

6) TPYAOBOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYZy, OCO3HAHHE IIEHHOCTH MacTepCTBa, TpyAOIooue;

TOTOBHOCTh K aKTHBHOI JEATENBHOCTH TEXHOJOTHYECKON M COIMAJbHOM HampaBIEHHOCTH, CHOCOOHOCTh
MHHIMMPOBATh, IUTAHKPOBATh U CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO JEITCILHOCTD;

MHTEpeC K pa3IuyHbIM cepaM mpodeccHoHaNbHON AeITeNbHOCTH, YMEHNE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayueii mpodeccuu U pearn30BbIBATH COOCTBECHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO ¥ CaMOOOPa30BaHUIO Ha MPOTSKEHUH BCEil KHU3HU;

7) 3K0JI0TrH4Y€CKOr0 BOCTIMTAHUS:

9KOJIOTMYECKH IIe71eco00pa3HOe OTHOLIEHHE K NPHPOJE Kak HCTOYHMKY JKU3HM Ha 3eMile, OCHOBE e¢
CYIIECTBOBAHHUS;

MIOBBIIIEHHE YPOBHS 9KOJOTMYECKON KyJIbTYpPBI: IPHOOPETEHUE OIBITA MIIAHUPOBAHKS ITIOCTYNIKOB M OLICHKH
WX BO3MOXHBIX MTOCJIEACTBUH JJIs1 OKPYXKAIOUIEeH cpelibl;

0CO3HaHME TI00ATFHOTO XapaKTepa HKOJIOTHYECKUX MPo0IeM U IMyTel UX pelieHus;

CIIOCOOHOCTh HCIIOJIb30BAaTh NpPHOOpeTaeMble NPH M3YYEHHH OMOJIOTMU 3HAHUS M YMEHUs NPH PELICHUH
npoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM IPHPOJIONOIB30BaHNEM (COOMIOICHNE TMpaBWII MOBEACHHUS B IIPUPOJE,
HaIpaBJIEHHBIX HAa COXpaHEHHE PaBHOBECHS B 9KOCHCTEMAX, OXpaHy BUAOB, SKOCHCTEM, OHOChepsl);

AKTUBHOE HENpPUATHE JEHUCTBUM, MPUHOCAIIMX BpEeJ OKpYXawlled MPUPOJHOM cpele, yMEHue
MPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTHYECKNE MOCIEACTBHS NPEIIPHHAMAEMBIX NEHCTBUH 1 MIPEAOTBpaIIaTh
UX;

HaJIM4Yue€ PasBUTOTO OSKOJOTMYCCKOTO MBIIIICHUS, 9KOJIOTHYECKOM KYyJbTYpBbI, OIIbITa JCATCIbHOCTU
9KOJIOTMYECKON HaNpaBlICHHOCTH, YMEHHsS PYKOBOJCTBOBAaThCS MMH B IIO3HABaTEIbHOW, KOMMYHHKAaTHBHOH H
COIMAIBHON TIPAKTHUKE, TOTOBHOCTH K YYacTHIO B IPAKTHYECKOH AEATEIHHOCTH SKOJIOTHIECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HayKH H
OOIIECTBEHHON TNPAaKTUKH, OCHOBAaHHOTO HA JHAJIOre KYJBTYp, CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOErO MecTa B
MOJIUKYJIbTYPHOM MUPE;

COBEPHICHCTBOBAHUEC SI3BIKOBOM M YMTATEIHCKOKU KYJbTYPBbI KaK CpE€ICTBaA BSaHMOHeﬁCTBHH MEXY JTIOAbMU
¥ TIO3HAHMS MHPA;

NOHMMaHKe crenuduKn OHMOJOTHM KaK HayKH, OCO3HaHUS €€ ponu B (OPMHUPOBAHUM PALMOHAIBHOTO
HaYy4YHOI'0 MBIIIJICHU, CO3AaHUN LEJIOCTHOTO MPCIACTABICHUA 00 OKpYXKarmeM MHPE KaK O €IWHCTBE MPUPOJbI,
YeJloBeKa W OOIIECTBA, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH M PEeIICHNH MpoOIeM COXpaHEHUs! MPUPOTHOTO
paBHOBECHS;

y6e)KIIéHHOCTB B 3HAYMMOCTH OMOJIOIUU JUIA COBpeMeHHOI\/’I OWBHUIIN3a1IUH. obecreueHuss HOBOrO YPOBH:A
Pa3sBUTHA MEIUIMHBI, CO3/aHHE MEPCHEKTHBHBIX OHMOTEXHOJOTHH, CIIOCOOHBIX peIIaTh PECYpCHBIE NPOOIEMBI
pa3BUTHS YEJIOBEUECTBA, IIOMCKA ITyTEeH BBIXOJIa M3 MIOOATBHBIX 3KOJIOTHYECKHUX MPOoOIeM 1 o0ecriedeHus epexoia



K YCTOHYMBOMY Ppa3BUTHIO, PalMOHAIbHOMY HCIIOJIb30BAHHUIO IIPUPOJIHBIX PECYpCcOB M (POPMHPOBAHMIO HOBBIX
CTaH/IapTOB )KHU3HW;

3aMHTEPECOBAHHOCTh B IIOJNyYCHUHM OHOJIOTMUECKMX 3HAHMH B LENAX MOBBIIICHHS OOLIEH KyJIbTYypBHI,
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dacTdH (YHKIHOHATBHOW TIPAMOTHOCTH OOYYaIOIIHXCS,
(hopmupyeMoli Ipu U3y4EeHUH OHUOJIOTHY;

MOHMMaHKWE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJIB3yEMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCTIONB30BaTh MOJTydaeMble 3HAHMS JUTA aHAJIN3a U OOBSICHEHUS SBICHUH OKPY)KAIOIIETO MUPA U MPOUCXOMAIINX B
HEM M3MEHEHMH, YMEHHE JeaTh 000CHOBAHHbIE 3aKJIFOYCHUSI HA OCHOBE HAay4YHBIX (DAKTOB M UMEIOIINXCS TaHHBIX C
L[EJIBIO TIOTY4EHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIB30BaTh OMOJOTHYECKHE 3HAHMS [UIS PEHICHHS MpoOJIeM B peanbHBIX
JKU3HEHHBIX CUTYalNsIX;

OCO3HaHME IIEHHOCTH  HAy4YHOM  JESTeIbHOCTH, TOTOBHOCTh  OCYHIECTBISATH  IMPOCKTHYIO U
HCCIIEZI0BATENIbCKYIO ACATEIBHOCTh HHANBUYAIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HEMIPEPHIBHOMY 00Pa30BaHUIO M CAaMOOOPa30BaHMUIO, K AaKTUBHOMY ITOJYIECHHIO
HOBBIX 3HAHHH 110 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMH TIOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHUS y4eOHOro mpeamera «bHONOTHS» BKIIOYAIOT: 3HAUYUMBIE JUIS
(hopMHpOBaHUS MHUPOBO33PEHHS 00YYAIOIINXCS MEKAUCIMIUIMHAPHbIE (MEXIPEIMETHbIE) O0ICHAYyYHbIE TOHATHS,
OTpaKaloIlie IEIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHEONU(UKY METOJOB IIO3HAHWS, WCIIONB3YEMBIX B
€CTECTBEHHBIX HayKaX (BEIECTBO, JHEpIus, SIBICHHE, NpOLeCC, CUCTEMa, HAy4HBId (DaKT, NPHHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIEeJOBaHHEe, HaOJIo/JeHHe, H3MEPEHUE, OKCIIEPUMEHT M JPYIHX),
YHHBEpCaJbHbICe ydeOHBIC NEHCTBHs (ITO3HABATENbHBIC, KOMMYHHUKATHBHEIC, PETYJISATHBHBIC), 00ECICUNBAIOIINEC
(opmupoBanre (HYHKIIMOHATBHONH TPAMOTHOCTH M COIMAbHOH KOMIIETEHIIMA OOYYaIOMIUXCS, CIIOCOOHOCTH
00yyaromuxcs HCIOIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUSA U YHUBEpPCAJIbHBIC
y4eOHbIC JEHCTBHUS B IO3HABATEIHHOMN U COITMATFHOMN ITPaKTHKE.

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHHUS IMPOTPaMMBI CPEIHEro 00Iero oopa3oBaHus TOHKHBI OTPaKaTh:

OgJ1aieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH II03HABATEJIBHBIMH el CTBUAMU:

1) 6a3oBble JJOruYecKue 1eiicTBHN:

CaMOCTOSTENIFHO (POPMYITHPOBATE M aKTyaJH3UPOBATh POOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIONIB30BaTh MPHU OCBOCHWHW 3HAHUI NPUEMBI JIOTHYECKOTO MBINUICHUS (aHAlW3a, CHHTE3a, CPaBHEHUS,
kinaccuuKanuy, 00O0OIIEHHS), PACKPBIBATh CMBICT OHOJOTHYECKUX IMOHATHH (BBIACIATh HMX XapaKTEPHBIC
MIPU3HAKY, YCTAHABJIHUBATE CBSI3U C IPYTUMH MOHATUIMH);

OTIPEeNIeNATh 1NN ACATEIEHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPHH UX TOCTHIKEHUS, COOTHOCUTH PE3YIIbTaThI
JIESITETIBHOCTH C TTOCTABICHHBIMHU IETISIMH;

HCIIOJIB30BaTh OMOJIOTHYECKHE MOHATHS 11 00BsICHEHUS (DAKTOB M SBICHUI KUBOW IPUPOIBI;

CTPOWTH JIOTHYECKHE pPACCY)KACHUS (MHIYKTHBHBIC, JNEAYKTUBHBIC, IO AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U NMPOTHBOPEUUsI B PACCMATPHBAEMBIX SIBICHUSX, POPMYJIMPOBATH BHIBOBI U 3AKIIOYCHHUS;

MPUMEHITh CXEMHO-MOJIENbHBIE CPEJCTBAa U NPEICTABICHHS CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUI B
M3yJaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TaKKe NPOTHBOPEYHH pa3HOTO pONa, BELIBICHHBIX B Pa3IMIHBIX
WHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUTaH peIIeHHS MpoOJeMbl C y4ETOM aHajdM3a MMEIONIMXCS MaTepHalbHBIX H
HEMaTePHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIbHOCTb, OLEHUBATh COOTBETCTBHE PE3yJIbTATOB LEJISIM, OLIEHUBATh PUCKU
MMOCICACTBHM ACITCIBHOCTH;

KOOPAWHUPOBATh M BHINOJHATH paboTy B YCIOBHAX PEATbHOTO, BHPTYAJBHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX TPOOIEM.

2) 6a3oBbIe HCCAET0BATENbCKHE TeCTBUS:

BJIaJCTh HABBIKAMH Yy4eOHO-HCCIICAOBATEILCKOW W TPOEKTHOW JCSTEIbHOCTH, HABBIKAMH pPa3pelICHUS
npo06JieM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOUCKY METOJIOB pPEIICHUS] NPaKTHYECKUX 3ajad,
MPUMEHEHUIO PAa3IMYHBIX METO0B MTO3HAHUS,



UCIIOJIb30BaTh Pa3IMYHbIE BUABl JESATEIBHOCTH IO IOJyYEHHIO HOBOTO 3HAHUS, €0 UHTEpIpeTaluiy,
npeoOpa3oBaHMIO0 M NPUMEHEHUIO B y4eOHBIX CHTYaIMsiX, B TOM YHCIIC NPHU CO3AaHMHM YYEOHBIX M COLMAIBHBIX
MPOEKTOB;

(opMHpOBaTh HAYYHBIH THI MBIIUICHHS, BIAJCTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBHIMU MOHATHSAMH H
METOAaMU;

CTaBUTh ¥ (OPMYIUPOBAaTH COOCTBEHHBIC 3aJayll B 00pa30BaTENbHOW JESITENFHOCTH M JKU3HEHHBIX
CUTYyalHsX;

BBISIBIIITh IIPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3ajauyy, BBIIBUTATh THIOTE3y €€ pelIeHHUs,
HaXOJUThb apryMEHTHI AJIs JoKa3aTelbCcTBA CBOUX YTBEPKICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUH PELLICHHUS;

AHAIIM3UPOBATh MONYYEHHbIE B XOIE PEIIEHHA 3aJadd pe3yNbTaTbl, KPUTHYECKH OLCHUBATh HX
JIOCTOBEPHOCTB, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSAX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH [EJICHANIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCOOOB ACHCTBUS B MPOQECCHOHATBHYIO
cpeny;

YMETb IEPEHOCUTH 3HAHHS B TO3HABATEIIBHYIO U ITPAKTHUECKYIO 00JIaCTH KHU3HEAEATEIBHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX O0JIacTeif;

BBIJIBUT'aTh HOBBIC WIEH, MpEUIaraTb OPUTMHAIBHBIE MOJXOMBI U PELICHUs, CTABUTh NPOOJIEMbI M 3a/auH,
JIOITyCKAIOIIUE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IHMYHBIX HCTOYHUKAX HH(OPMAIUH (TEKCTE yIeOHOTO MOCOOHS, HayIHO-TIOIYJIIPHON
IuTepaType, OWOJOTHYECKHX CJIOBAPSIX W CHPaBOYHMKAaX, KOMITBIOTEPHBIX 0a3zax MJaHHBIX, B VIHTepHeTe),
aHAIM3UPOBaTh HMH()OPMALMIO pAa3MYHBIX BUAOB M (OPM MpPEICTaBICHUS, KPUTUYECKH OLICHUBATh €6
JIOCTOBEPHOCTh U HEMTPOTHBOPEYNBOCTD;

(opMynHpOBaTh 3aNpOChl W NPUMEHSTh DPA3IMYHBIE METOIBI NPU TIOMCKE M OTOOpEe OHOJIOrHMYEecCKOH
nHpopmanuy, He0oOX0IUMOI IS BBINOTHEHUs! y4eOHbBIX 3a/1a4;

NpUOOpeTaTh ONBIT UCIOJIB30BAHUSI HH(POPMAIIHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, COBEPLICHCTBOBATH
KyJIbTYpYy aKTUBHOTO HCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENBHO BHIOMpaTh ONTHMAlIbHYIO (POPMY NpEICTaBICHHUS OMOJIOTHYECKONH MHGpOpMAIHU (CXEMBbI,
rpaduku, qUarpaMmsl, TaOJIMIBI, PUCYHKHU U APYTOE);

UCIIONb30BaTh HAy4YHBIH S3BIK B KadecTBE cpeicTBa Ipu pabore ¢ Onoiormieckod wuHGpOpMarmeil:
NPUMEHATh XHMHYECKHe, (U3MYecKHe M MaTeMaTHYecKWe 3HAaKM M CHUMBOJBL, (opMynbl, abOpeBHATypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPE0OPa30BEIBaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATTIAHOCTH;

BJIaJIeTh HAaBBIKAMH PACIIO3HABAHUS U 3alIUTHI MHPOPMaIMK, HHPOPMAIIMOHHON 0€3011aCHOCTH JIMYHOCTH.

OgilasieHne yHUBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMH JICHCTBUAMU:

1) oOmeHue:

OCYILIECTBIISITH KOMMYHHUKAIIMK BO BCeX cdepax )KU3HH, aKTHBHO YU4aCTBOBATh B IMATIOTE WM AUCKYCCHH MO
CYIIECTBY 00Cy>k1aeMoil TeMbl (YMEHHE 3aJjaBaTh BONPOCHI, BBICKA3bIBATh CYKAECHHS OTHOCHUTEIBHO BBITIOJHEHUS
HpeJlaraéMoi 3afau, YYUTBIBaTh MHTEPECHl M COINIACOBAHHOCTb MO3UIMHA JPYrUX Y4YaCTHUKOB JAMAOra WU
JIICKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOMICHHS, IOHUMATh 3HAYCHNE COLMAIBHBIX 3HAKOB, IPEINOCHUIOK
BO3HUKHOBEHHS KOH(QUINKTHBIX CUTYyalui, yMETh CMAT4aTh KOHQIIUKTHI X BECTH IEPETOBOPHI;

BJIaIeTh Pa3JIMYHBIMKM CIIOCOOaMH OOIIEHUS] M B3aHUMOJICHCTBHS, IMOHUMATh HAMEPEHHs IPYTUX JIIOJACH,
NPOSIBIISITh YBOKUTEIBHOE OTHOILIEHHE K COOECEIHUKY M B KOPPEKTHOU (opme HopMyTUpOBaTh CBOU BO3PAKEHUS ;

Pa3BEPHYTO U JIOTHYHO M3JIaTaTh CBOIO TOUKY 3PEHUS C UCHOIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMecTHAasI JeATETbHOCTD:

MOHUMATh W WCIOJNB30BaTh NPEUMYIIECTBA KOMAaHAHON W WHAMBHIAYaJIbHOH paboTBHl TpH pPEHICHUH
Guonornveckoil mpoOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTb NMPUMEHEHHSI IPYIIOBBIX (OpM B3aMMOJEHCTBHS NPH
pelieHnn y4eOHoH 3a1aum;

BBIOMpATh TEMAaTHKy M METOJIBl COBMECTHBIX IEHCTBHII ¢ y4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaXJI0r0 4JIeHa KOJJIEKTHUBA;

NPUHUMATh 1€ COBMECTHOM [ESTEeIbHOCTH, OPraHU30BbIBATE M KOOPAMHUPOBATH MAEHCTBHS MO €€
JIOCTIDKEHHUIO: COCTaBIATh IIAH JEHCTBUH, paclpenenaTh pond C Y4€TOM MHEHHH YYacTHHKOB, O0OCYXIaTh
pe3yabpTaThl COBMECTHOM paboThI,

OLICHMBATh Ka4yeCTBO CBOEro BKJIAJAa W KAXKIOr0 YYacTHMKA KOMaHIbl B OOIIMIA pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;



npejaiarath HOBBIE IPOEKTHI, OLEHHBATH WAEU C TO3UIHMHA HOBHU3HBI, OPUTHHAIBHOCTH, NMPAKTHYECKOH
3HAYUMOCTH;

OCYIIECTBIIATH TO3UTUBHOE CTPATEINIECKOE MOBEACHUE B PA3IMIHBIX CHUTYAIUsIX, IPOSBIATH TBOPUECTBO U
BOOOpaxXeHHUE, OBITh NHUIINATHBHBIM.

OBJj1ageHne yHUBEPCAJbHBIMH PeTyJIATHBHBIMH AeHCTBHIMM:

1) camoopranu3zanus:

UCIIONb30BaTh OMOJIOTHMYECKNE 3HAHUS [UIS BBIABICHHA NPOOJIEM M WX PEMICHHS B XHU3HEHHBIX W y4eOHBIX
CHUTYaISIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHUH LIENEBBIE M CMBICIOBBIC YCTAHOBKM B CBOMX JEHCTBUSIX M
MOCTYIKAaX [0 OTHOIIEHHMIO K JKUBOH IIPUPOJIE, CBOEMY 310POBBIO M 3J0POBBIO OKPYXKAIOIINX;

CaMOCTOATENPHO OCYLIECTBIATH IT03HABATEIBHYIO JESTEIBHOCTD, BBUIBISATH INPOOJIEMBI, CTaBUTh |
(hopmynupoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHON AEATEIHHOCTH U )KU3HEHHBIX CHTYAIHSX;

CaMOCTOATENBHO COCTABIATH IUIAH PELICHUS MPOOJIEMBI C Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacmmpsATh paMK1 y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX TIPEIIOYTeHNUH;

JIeTIaTh OCO3HAHHBIN BHIOOP, apIyMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 32 PEICHNUE;

OLICHMBATh NPUOOPETEHHBIN ONBIT;

CrocoOCTBOBaTh (OPMUPOBAHHIO M MPOSIBJICHUIO LIMPOKOW OSPYAMIMU B pPa3HBIX OOJIACTSAX 3HAHWUM,
MIOCTOSIHHO TIOBBIIIATH CBON 00pa30BaTeNbHBIN U KYIbTYpPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBbTATOB IETISIM;

BJIaJIeTh HABBIKAMH II03HABATEIBHON peIeKCHN KaK OCO3HAHHS COBEPIIAEMBIX EHCTBUN U MBICIUTENBHBIX
MPOLIECCOB, MX PE3yJIbTaTOB M OCHOBAHWH, MCIOJB30BaTh MPUEMBI pedeKCHU AJIsl OLEHKH CUTYyalluH, BHIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHNBATh PUCKU M CBOCBPEMEHHO NTPUHUMATH PEIICHHS TI0 UX CHIKCHHUIO;

NPUHAMATh MOTUBBI M pTYMEHTHI JPYTHX IIPH aHAIN3€ PE3YIbTaToOB JCATEILHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NPUHAMATH ce0sl, TOHUMas CBOU HEAOCTaTKH M JOCTOMHCTBA;

MPUHAMATh MOTHBBI M aPTYMEHTHI IPYTHX TPH aHAJIHU3€ Pe3yIbTAaTOB JESTEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTHX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHMMAaTh MHUP C TIO3UIIMHU JPYTOro YeJoBeKa.

NPEIMETHBIE PE3YJIBTATBI

IIpenmetHsle pe3ynbTaThl ocBoeHHMs mporpamMMbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKJIIOYAIOT
crienupuyeckre Uil ydyeGHoro mnpeamera «bHoONOrHS» HaydHBIC 3HAHHWS, YMEHHS M CIOCOOBI JCHCTBHIl 1O
OCBOCHHIO, UHTEPIPETAIMH U NMPeoOpa3oBaHUI0 3HAHMH, BHIbI JESATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS W
NPUMEHEHHUIO 3HAHWH B Pa3jIMYHbBIX YYEOHBIX CHTYaIMsIX, a TAK)KE B PEaJbHBIX KU3HEHHBIX CUTYAlMsX, CBSI3AHHBIX
¢ 6uosiorueil. B mporpamMme npeqMeTHBIE Pe3yIIbTaThl IPEACTABICHEI 10 Fo1aM O0yUYCHHUS.

[penmeTHbIe pe3ynbTaThl OCBOCHUS y4eOHOTo npenmera «buonorus» ¢ 10 kracce NOIHKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CUCTEME HAy4YHOT'O 3HAHHS €CTECTBEHHBIX HAyK, B
(OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KAPTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHHUS, O BKIane
POCCHICKHMX M 3apyOeXHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHMH, (QYHKIHOHAIHHOW IPaMOTHOCTH YeJOBEeKa
JUISL pEILICHNUS JKU3HEHHBIX 3a/1a4;

YMEHHE DPAaCKpbIBaTh COJEPKAHUE OHOJIOrMYECKUX TEPMHHOB W TOHSATHI: JKH3Hb, KJIETKa, OPraHM3M,
MeTabonn3M (0OMEH BEIIECTB M IpEBpAleHHE SHEPTUH), TOMEOCTa3 (CaMOpEryJsiys), YPOBHEBas OpPTraHHU3aIMs
’KHBBIX CUCTEM, CAMOBOCIIPOHM3BE/ICHUE (PEPOAYKIIHS), HACIIEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMeHHe M3JlaraTh OWOJIOTHYECKHe TeOpHH (KJIETOYHAs, XPOMOCOMHAsl, MyTallMOHHAsI, LIEHTpalbHas A0rMa
MoJeKyJsipHOH Owosorum), 3akoHbl (I. Mennens, T. Moprana, H. U. BaBuioBa) m y4enus (0 wLeHTpax
MHOT000pa3uss W NPOUCXOXKAEHHWS KyJIbTypHBIX pacteHuid H. . BauioBa), onpenensTs rpaHHIBI HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BIIaJIETh METOJAMH HAayYHOI'O NO3HAaHHs B OMOJIOTMH: HAaONIOJEHHWE W ONHCaHME >KUBBIX CHCTEM,
NPOLIECCOB M SIBICHWH, OpraHu3alys W IPOBEJCHHE OWOJOTMYECKOr0 SKCHEPHMEHTA, BBIIBM)KEHHE THIIOTE3H,



BBISIBJICHHE 3aBHCUMOCTH MEXIY MCCIEIyEeMbIMH BEIMYMHAMH, OOBSCHEHHE IIOJYYEHHBIX pE3YyJIbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JeJlaTh BHIBOJBI Ha OCHOBAaHMHU IIOJyYEHHBIX
pe3yJbTaToB;

yYMEHHE BBIICIATh CYLICCTBEHHbIC MPU3HAKA BUPYCOB, KIETOK MPOKAPHOT U JYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHM3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHa BELIECTB M INPEBPALICHUS SHEPTUH B KIIETKE,
(oTocuHTE3a, TIACTUYECKOTO U DSHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHWUS,
Pa3MHOXKCHUSI, UHIUBHUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOr€HE3);

yYMEHHE NPHUMEHATH IOJy4YeHHbIE 3HAHUS 1 OOBSICHEHUS OHMOJIOTMYECKHX IPOLECCOB W SIBICHUH, IS
NPUHATHUS TIPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM JKU3HU C LIENbI0 o0ecrieueHus: 0€30MacHOCTH CBOETO 37J0POBbS
U 3JI0POBbSI OKPYKAIOIIHUX JFO/ICH, COOMIOICHHUST HOPM TPaMOTHOTO MOBEICHUSI B OKPYIKAIOIIeH MPUPOIHON cpele,
MOHMMaHHE HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTHIKEHHH COBPEMEHHON OWOJOTMH HM OHOTEXHOJOTWMH Juis
panroHaIbLHOTO IPUPOIOTIOIB30BaHNS;

yMEHHE PelIaTh 3JIeMEHTapHbIE TeHETHYCCKUE 3a/1a4l Ha MOHO- U TUTHOPHUIHOE CKPEUIMBAHKE, CLESIICHHOE
HAcJIe/I0BaHNE, COCTABIISATh CXEeMbl MOHOTHOPHIHOTO CKPEIMBAHUS JUIS PECKAa3aHusI HACICAOBAHUS PU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJHATH JJa0OpaTOpHbIE U IPaKTUYECKUe padoThl, cOONI0OAATh NMpaBriIa Npu padboTe ¢ y4eOHBIM U
nmabopaTOpHEIM 000y IOBAHUEM;

yMEHHE KPUTHYECKH OLEHHWBATh M WHTEPIPETHPOBaTh HH(POPMAIMIO OHOJIOTHYECKOTO COZIEpKaHus,
BKJIIOYAMOLIYIO IICEBJIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBa MAacCOBOH MH(OpMAaLUH, HAyYHO-
MOMYJISIPHbIE MAaTepHalbl), OITHYCCKAE ACIEKThl COBPEMEHHBIX HCCIICJOBAHUN B OWOJNOTHH, MEIHIUHE,
OHOTEXHOJIOTHHY;

YMEHHE CO37[aBaTh COOCTBECHHBIC MHCHMCHHBIE W YCTHBIC COOOIICHHMSA, 0000I1as OHOJOTHYCCKYIO
uH()OPMALIUIO U3 HECKOJIbKHX HCTOYHUKOB, IPAMOTHO UCIOIB30BaTh NOHITHITHBIN anmapatr OUOIOTHH.

[IpeaMeTHbIe pe3yabpTaThl OCBOCHUsI yueOHOro npeamera «buonorus» ¢ 11 Knacce n0IKHBI OTPAXKATb:

c(OpPMUPOBAHHOCTH 3HAHUK O MECTE M POJH OHOJIOTHH B CHCTEME Hay4HOI'O 3HAHMS €CTECTBEHHBIX HAayK, B
(hopMHpOBaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa ¥ HAy4YHOI'O MHPOBO33DEHHUS, O BKJaJle
POCCHICKHX U 3apyOeKHBIX yYEHBIX-OMOIIOTOB B pa3BUTHE OHONOTHH, HYHKIHOHATIBHOW IPaMOTHOCTH YeJIOBeKa
JUTSL PEILICHNUS JKU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJEp)KaHHE OHOJIOTMYECKUX TEPMHHOB W TOHSTHI: BHJ, MOMYJSILUsS, IeHO(OHT,
IBOJIIOLUS, JBIDKYIIHE CHIbL ((akTOphI) HBOJIOLUKH, MHPUCIIOCOOIEHHOCTh OpPTaHW3MOB, BHI000pa30BaHUE,
JKOJIOTUYECKUe (PAKTOPBI, IKOCHCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEIyLEHThI, LENU MUTAHHS, YKOJIOrHYecKast
nupamma, OuoreorieHos, ouocdepa;

yMeHHe H3JiaraTh OHOJIOTHYecKHe Teopud (dBoitolMoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOpUs
JBOJIIOLIMK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojsiiieBoro cxoicrtBa K. M. Bapa, uepenoBaHus TJIaBHBIX
HarpaBjieHui u myteit aBomonun A. H. CeBeprioBa, yuenus o 6uocdepe B. 1. Bepnajickoro), onpenessite rpaHHIbI
UX TIPUMEHUMOCTH K J)KUBBIM CUCTEMAM;

yYMEHHE BJIAJIETh METOJAMH HAYYHOTO MO3HAHUS B OUOJOTMHU: HAOJIOJICHUE M OMHCAHHE JKUBBIX CHCTEM,
MPOLIECCOB M SIBJICHWH, OpraHu3alus U MPOBEICHHUE OHUOJIOTHYECKOr0 SKCIEPHMEHTA, BBIJIBH)KEHHE THUIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXIY MCCIEIyeMbIMH BEIIMUYUHAMH, OOBSCHEHHE TIOJYYeHHBIX pe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH W 3aKOHOB, YMEHHE Je/laTh BHIBOJbI HA OCHOBAHHU MOYYCHHBIX
Pe3yJIbTaToOB;

yYMEHHE BBIJEISTh CYLIECTBEHHbIE IPU3HAKU CTPOCHHSI OMOJIOIMYECKUX OOBEKTOB: BHIOB, MOMYJISINH,
NPOJYUEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHMOTeOIEHO30B W  DKOCHCTEM, OCOOEHHOCTH  IPOLIECCOB:
HACJICJICTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOI0 OTOOpa, BUA000pa30BaHMUs, MPHUCIOCOOICHHOCTH OPraHM3MOB,
JICUCTBHSL JKOJIOTMYECKUX (AKTOPOB HA OpPraHU3MBl, MEPEHOCAa BEIIECTB W IOTOKA JHEPIUH B JKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHI B 9KOCUCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OHOT€OXMMHUUECKHUX LIUKIIOB
B Omocdepe;

yMEHHE NPHUMEHAThH IOJyYeHHbIE 3HAHUS IJIs1 OOBSICHEHUS OMOJIOTMYECKHX IIPOIECCOB W SIBICHUH, IS
NPUHATHUS TIPAKTUYECKUX PEIICHHH B MOBCEAHEBHOI KU3HH C LIENbI0 o0ecrieueHns 6€30MacHOCTH CBOETO 3[J0POBbsI
W 3JI0POBBSI OKPY’KAIOLIHUX JIF0/IeH, COOIIO/IEHNsI HOPM I'PaMOTHOTO TIOBEJICHUSI B OKpYJKarolleld NPUPOAHON cpene,
MOHMMaHWE HEOOXOIMMOCTH HCIIONb30BaHMS JOCTH)KEHHH COBPEMEHHOH OHOJOrMH JUIS  palMoHaJIbHOTO
MPUPOJIOTIOIB30BAHUS;

yMEHHE pelIaTh 3JeMeHTapHble OMOIOTHUECKHe 3a1a4H, COCTABIATh CXEMbl IEPEHOCA BEIECTB U JHEPTHHU B
JKocHcTeMax (LeIH MUTaHUA);



YMEHHE BBITIOJIHATH J1JaOOpaTOpPHbIE U IPaKTUYECKUE PadOTHI, COOMOAATh NIpaBHia MpU paboTe ¢ y4eOHBIM U
J1a00paTOpHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHMBAaTh W HWHTEPIPETHPOBaTh HHGOPMAIMIO OHONOTHYECKOr0 COAEpPIKAHMS,
BKJIIOYAIONIYIO IICEBIOHAYYHbIC 3HAHHS M3 PA3IMYHBIX UCTOYHUKOB (CPeICTBa MaccOBOH MH(OpPMAalMH, HAy4HO-
MOMYJISIPHBIE MaTepHajbl), pacCMaTpUBaTh TJI00AJIBHBIE SKOJIOTHYECKHE MTPOOIEMBbl COBPEMEHHOCTH, (POpMHUPOBAThH
10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC IIMCHPMEHHBIE W YCTHBIE COOOHmICHMs, 0000mas OHONIOTHIECKYIO
nH(OpMAaLUIO U3 HECKOJIBKMX HCTOYHUKOB, I'PAMOTHO UCIIOJIB30BaTh NOHSITUIHBIN anmapar OnojIoTHy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
n/n MPOrpaMMBbI Bcero Konrpoanmbie Tpaxruyeckue o0pa3oBare/ibHbIE
pa6oTsbI padoTsl pecypest
bubaunoreka [JOK
. biostoris kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U X OpraHu3aIus 1 brbmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKU# cOCTaB U CTPOCHHE KICTKH 8 1 Bubmaorexa [IOK
https://m.edsoo.ru/7f41c292
4 KuzHeneaTeIbHOCTD KIETKH 6 brbmorexa LIOK
https://m.edsoo.ru/7f41¢c292
5 Pa3MHOXeHNMEe U MHINBHUIyaIbHOE Pa3BUTHE 5 1 Bbubnuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh U H3MEHYUBOCTh 8 15 Bubnmorexa ITOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 Bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJJMYECTBO YACOB I10 ITIPOTPAMME 34 0 4
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https://m.edsoo.ru/7f41c292
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11 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoauuecTBo yacoB

DyeKkTpoHHbIe (1U(ppoBLHIE)

Ne i/ KonTpoJabubie IpakTnyeckue
NpOrpaMMblI Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
bubanoreka [JOK
! IBOMOMHORRAS GHOOTHA 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 Bubmmorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 o B 5 1 bubnnorexa [IOK
PTaHH3MEI H OKpYxaiotlas cpena https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 YKOJIOTHYECKAE CHCTEMBI 9 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bubaroreka [TOK
P 2
° C3CpBHOE Bpemi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jara JyekTpoHHbIE HU(POBHIE
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
Bbubaunoreka [JOK
1 buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozpl O3HAHUS KUBON IPUPOBL.
[paktuyeckas padora Ne 1 «Mcnons3oBanue Bubnuorexa [JOK
2 1 0.5
Pa3TUYHBIX METOJIOB MPH U3YYEHUH https://m.edso0.ru/863e6122
OHMOJIOTHYECKUX 00HEKTOBY
3 buonoruueckue cucTemMsbl, NPOLECCH U UX 1 Bubnmoreka [IOK
H3yYCHHUE https://m.edso0.ru/863e6564
4 XHUMHUYECKHUH COCTaB KJICTKU. Boga u 1 bubanoreka [JOK
MUHEPAIbHBIE COJH https://m.edsoo.ru/863e674e
5 Benkxu. CoctaB u cTpoeHIe OSITKOB 1 Bu6maorexa 10K
https://m.edso00.ru/863e6b72
DepMeHTH — OUOIOTHYECKUE
karanuzatopsl. JlJabopaTopras padorta Ne 1
6 «/3ydeHne KaTauTHIECKOW aKTUBHOCTH 1 0.5 Bu6maorexa 10K
https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha TIPUMEPE aMUITa3bl HITH
KaTamnasbl)»
bubnaunoreka [JOK
! Yraesozt. JHHmm e ! https://m.edso0.ru/863e6870
Bbutnuorexa IIOK
8 Hylentosbie kneaotsl. AT® ! https://m.edsoo.ru/863e6d5¢
9 Hcropust u MeTOABI U3YUEHUS KIETKU. 1 Bubmmorexa [IOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka xak 1ienocTHas KUBasi cucTemMa 1
1 CrpoeHne 3yKapHOTHIECKOH KIETKH. 1 05 bubnmoreka [JOK

JlabopaTopuas pabota Ne 2 «3yuenne

https://m.edso00.ru/863e6ff0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

CTPOCHHS KIETOK PAaCTECHUIL, )KUBOTHBIX,
rpubOB 1 GaKTEPUil IMOJT MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u UX OMUCaHUE»

https://m.edso0.ru/863e716¢

12 OO6MeH BEIeCTB WK MeTa00IU3M brbmorexa LIOK
https://m.edso00.ru/863e766¢
Bbubaunoreka [JOK
13 Porocuiires. Xemociires https://m.edsoo.ru/863e7c98
14 DHepreTHYecKuii 0OMeH brbmorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HEHHBIN IIUKIT KJIETKH. J[efieHne KIIeTKu.
Murtos. JlabopaTopnas pabota Ne 3
15 «Ha6moz(eH1/I§ MI/I§03a 5 KJIETKaX KOHUYMKaA 0.5 bubnmorexa [OK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 Bbuocunres Genka. Peakuus MaTpuaHoro Bubnuoreka [JOK
CHHTE3a https://m.edsoo.ru/863e796e
17 Tparcmanus — OMocHHTE3 Oenka Bu6maorexa 10K
https://m.edsoo.ru/863e796e
18 Hexnerounbsle hOpMBI )KU3HU — BUPYCHI bubmorexa LIOK
https://m.edso0.ru/863e7540
bubanoreka [JOK
19 DopMBI pa3MHOKEHHUS OPTAaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bubmmorexa [IOK
20 Metios https://m.edsoo.ru/863e7f4a
O0pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.
21 OmronotrBopenue. JlaboparopHas padota Ne 05 Bubmmorexa [IOK
4 «M3yueHne cTpOoeHHs MOJIOBBIX KIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MHUKPOIIPEIapaTax»
22 WupuBuayansHOE pa3BUTHE OPTaHU3MOB Bubmmorexa LIOK
https://m.edsoo.ru/863e8436
93 I'eHeTHKa — HayKa O HACIEACTBEHHOCTH U Bbutnuoreka IIOK

N3MCHYHUBOCTH

https://m.edso00.ru/863e86f2



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB. Bubmmorexa IIOK
24 1
MoHOTHOpHIHOE CKPEIINBAHUE https://m.edso0.ru/863e8878
JurndpuaHoe cKkpemuBaHue. 3aKoH Bubmmorexa IIOK
25 1
HE3aBHCHMOTO HACIIEIOBAHHS TIPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOe HacIeJOBaHHE TPU3HAKOB.
JlaboparopHras pabota Ne 5 «M3y4yenue
26 pe3yniTaTI:)B M;)HOFI/I6pI/I,Z[HOFO IZ 1 0.5 bubamorexa [IOK
https://m.edso00.ru/863e8c60
JUTHOPUIHOTO CKPELIMBAaHUA Y APO30(HIIBI
Ha TOTOBBIX MHUKpOTpEnapaTaxy
27 I'eneruka nona. HacnenoBanue npusHaKkos, 1 bubanoreka [JOK
CLICTUICHHBIX C [OJIOM https://m.eds00.ru/863e8c60
WzmenunBocTh. HeHacnencTBeHHAS
n3MeHInBOCTh. JlabopaTopHas padora Ne 6.
28 Wzydenne MomupuKamoHHON 1 0.5 bubnmorexa [OK
https://m.edso00.ru/863e8efe
HW3MEHYHBOCTH, IIOCTPOCHHUE BaPHAITHOHHOTO
psia ¥ BapuallMOHHOM KpUBOI»
HacnenctBeHHast "3MEHUYHUBOCTE.
29 JlabopaTopnast pabota Ne 7. « Ananm3 1 05 Bubmmorexa [IOK
MyTanui y Apo30(Hibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTpenapaTax»
30 I'eHeTHKa yenmoBeka 1 bubmorexa LIOK
https://m.eds00.ru/863e8d78
PeseprHblil ypok. O6001ICHIE IO TEME
31 «HacnencTBeHHOCTh ¥ MI3MEHYHUBOCTD 1
OpraHu3MOB»
bubnaunoreka [JOK
32 Cenexus KaK Hayia i npouece ! https://m.edsoo.ru/863e9214
33 Metobl U JOCTUKEHUS CENEKIIUU paCTEHUN 1 Bbutnuorexa IIOK
Y )KUBOTHBIX https://m.edso00.ru/863e9214
34 BuoTexHonorus kak oTpacib NPOU3BOACTBA 1 bubamorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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11 KJIACC

KoauuecTBo yacoB

DJIeKTPpOHHBIe NU(POBLIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcebl
1 DBOIIOIUS ¥ METOABI €€ N3yUSHHS 1 bummorexa [IOK
https://m.edsoo.ru/863ea20e
5 HcTopus pa3BUTHSA IpeAcTaBICHUI 00 1 Bubmmorexa [IOK
IBOJTIOLIUH https://m.eds00.ru/863e9570
3 MUKpPO3BOITIOIHS 1 bubmmorexa HOK
https://m.edsoo.ru/863e9cle
HOHyJ'DH_[I/I}I KaK 3JICMCHTapHasd ¢IUHULIA
Buja u ’BomoLyy. Jlaboparopnas padora Ne Bubnuorexa [JOK
4 1 0.5
1 «CpaBHeHHe BUIOB 110 MOP(OIOTHUECCKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO)»
5 JBIKy1ie cHtbl (3IeMeHTapHBIe (aKTOPHI) 1 Bubmmorexa [IOK
IBOJIIOLUH https://m.edsoo.ru/863e9da4
6 EcrectBeHHbIl 0TOOpP U €ro GOpMBI 1 bubmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOJTIOIUH: IPUCIIOCOOICHHOCTh
OpraHu3MOB ¥ BHJI000PAa30BAHUE.
7 HI;6opaTopHaﬂ paJ%OTapNQ 2 «Onucanue 1 0.5 bubmorera LIOK
. https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpPraHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 HanpasneHus u myTH MaKpO3BOIOLUN 1 Bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMOoCTh 3BOIIOIIH 1
10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
HA3y4YEHUs
Bubmmorexa [IOK
11 I'umoTe3bl MPOUCXOXKACHUS KU3HH Ha 3eMIie 1 https://m.e dS(])_E).I’U /86363536
12 PaszBuTHe Xu3HM Ha 3eMIIe 10 dpaM U 1 bubnmoreka [JOK

nepuoaam

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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OCHOBHBIE 3Talbl YBOTIONUH PACTHTEIHFHOTO
W KUBOTHOTO Mupa. [IpakTudeckas pabora

Bbubaunoreka [JOK

13 Ne 1 «M3yueHne HCKOTIAEMBIX OCTATKOB 05 https://m.edsoo.ru/863ea8bc
pacTeHU 1 )KUBOTHBIX B KOJUIEKIHSIX)
14 CoBpeMeHHasi cuCTeMa OPraHU4YecKoro MHUpa bubamorexa [IOK
https://m.edsoo.ru/863ea48e
Bbubaunoreka [JOK
15 DBOITIOINS YeIOBeKa (AHTPOIIOTEHE3) https://m.eds00.ru/863eac2c
16 JBxymue cuibl ((paKTOphl) aHTPOTIOTEeHEe3a brbmorexa [IOK
https://m.edso0o.ru/863ead44
17 OCHOBHBIE CTaJUH YBOJIOINH YETIOBEKA
18 UYenoBeuecKkue pacsl U IPUPOIHBIE Bubnuoreka [JOK
aJanTanuy 4eaoBeKa https://m.edso00.ru/863eaea2
PeseprHsIitl ypok. O000mEeHHE IO TEMe
19 «BO3HUKHOBEHNE U Pa3BUTHE KU3HU Ha
3emie»
20 DKOJIOTHs KaK HayKa
21 Cpe/sl 0OUTaHUS ¥ DKOJOTHYECKUE (DAKTOPBI Brbmorexa LIOK
https://m.edso0.ru/863eafec
Aobunortnueckue pakropsr. JlaboparopHas
pabota Ne 3. «Mopdonorudeckue
29 0COOCHHOCTH PacTEHHUI U3 PA3HBIX MECT 05 Bubmmorexa [IOK
oburanusy. JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusiHME cBETa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»
Bbubnaunoreka [JOK
23 buoritieckite paxropst https://m.edsoo.ru/863eb348
OKOIIOTHYECKHE XapaKTEPUCTUKI
24 nomyJsiiun. [Tpaktudeckas padora Ne 2 05
«IToacuéT IOTHOCTHU MOMYJIALUN Pa3HbIX
BUJIOB PaCTECHUII»
25 Coo01ecTBa OpraHu3MoB — OHOIICHO3 Bubmmorexa LIOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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Bubnuorexa [IOK

26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edso0.ru/863eb46a
21 vomomaceuse mpani, Caotiors ) Bmorexa LIOK
sxoccTem. CyKiecus https://m.eds00.ru/863eb5fa
28 [IpupoaHbie 5KOCUCTEMBI
29 AHTpOIIOTEHHBIE SKOCHCTEMBI
30 Buocdepa — rmobanpHast sKocHCTEMA 3eMITH 1 ﬁ;s:;;;z;zi?ﬁm 63ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChHephI 1 bubmmorexa LIOK
https://m.edso0.ru/863ebd16
32 UYenoedecTBo B Orocdepe 3emim 1
33 CocyIecTBOBaHUE MIPUPOIBI U YSIIOBEUESCTBA 1 Bubamorexa LIOK
https://m.edsoo.ru/863ebale
34 PeseprHbIil ypok. O000IIEHE TEMBI 1
«Coo011ecTBa 1 IKOJIOTHIECKHE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 25



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u np.; [lon penakuueii [laceunuka B.B.
AxionepHoe o6mecto «M3narenbctBo «IIpocBerieHne»
* Buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyoios A.M. u np.; [lox penakiueii [Taceunnka B.B.
AxunonepHoe obmiectBo «M3marenscTBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
Ioypounste pa3pabotku bruomorns 10-11 xmaccer bazossrit yposens/ B.B. [laceunnk, I'.I'. mBeros, T.M.
Edumosa/ yue6. mocodue miist 00uieodp. opranusaiuii, 2 uza. M. "IIpoceemienne” 2023

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
https://edu.skysmart.ru/homework/new
https://www.yaklass.ru/
https://nsportal.ru/shkola/biologiya/lib...
https://interneturok.ru/subject/biology
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/
https://resh.edu.ru/subject/5/

https//uchi.ru/teachers/lk
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