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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke HpOrpaMMbl MO OMOJOTHH TEOPETUYECKYI0 OCHOBY ISl ONPEACICHUS
NOJIX0/0B K (DOPMHUPOBAHMIO CoJepX)aHui ydeOHOro mpeamera «buonorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIEJEH, COACp)KaHUs,
pe3ynbTaToB OOyueHHUsi U TpeOOBAHUU K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit @eneparum, a TakKe MOJTOKEHUS O crielu(ruKke OMOIOTHH,
e 3HAUCHWU B MO3HAHHM >KUBOHM MPUPOABI M 0OECIEYEHUH CYIIECTBOBAHUS YEIOBEUECKOIO
obmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSM, OMPEeNIeHbl OCHOBHBIE ()YHKIIMH ITPOTrPAMMBI 10
OuoJsioruu u €€ CTpyKTypa.

[IporpamMma no 6uonoruu Ja€t mpencTaBieHue o LeNsiX, 00 obuieit crpaTteruu o0y4yeHus,
BOCIIUTAHUS M Pa3BUTUS OOYYAIOIIUXCS CpeacTBaMu ydeOHOro Tmpenamera «buonorusy,
orpenenser 005A3aTENbHOE MPEIMETHOE COJACp)KaHUE, €ro CTPYKTYpPY, pacmlpeaeieHue o
pa3zenaM M TeMaM, PEeKOMEHIyeMYIO IOCJIeN0BaTeIbHOCTh M3yueHUs y4eOHOro marepuaia ¢
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme mo OHONIOTMM TakKe YYUTHIBAIOTCS TpPeOOBaHHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM oO0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BU/IOB Y4€OHO-TI03HABATEIbHOM EATEIbHOCTH/yUeOHBIX JEHCTBHUI 00yUYaronuxcs mo
OCBOEHUIO COZIEPKaHUs OMOJIOTNYECKOro 00pa30BaHusl.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIii ypOBEHb) peaii30BaH MPUHIUI
MPEEeMCTBEHHOCTH B HW3Yy4eHMHM Ouonoruu, Onaromaps dYeMmMy B Hell mIpocMaTpuBaeTrcs
HAIPaBIEHHOCTh Ha Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, I[ICHHOCTHBIX OPHUEHTAIMH  JUMYHOCTH, JKOJIOTMYCCKOTO  MBIIIICHHSI,
IPEJICTaBICHUH O 370pOBOM 00pa3e >KM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYy)Karolen
npupoaHoii cpeze. [ToaTromy Hapsay ¢ U3ydyeHUEM 001IeOMOIOTHIECKIX TEOPUH, a TAKKE 3SHAHHMA
O CTPOCHHHM >UBBIX CHCTEM PA3HOTO paHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX
IPOIIECCOB B IPOTpaMMe 10 OMOJIOTHH Y/IEIIEHO BHUMAaHHE UCTIONh30BAHUIO TOTYIEHHBIX 3HAHUH
B TIOBCCJIHCBHOHM JKM3HHM JUIsl PEIICHUS MPHUKIATHBIX 3a7ad, B TOM YHCIE: TPOQUIAKTHKA
HACJICICTBEHHBIX ~ 3a00NEBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHUS KOJOTMUYECKH 11€J1eCO00pa3HOro MOBEACHUS B OKpY’Kalolled MPUPOAHON cpene,
aHAJIM3a BIMSIHHUSI XO3SWCTBEHHOW JICATEIHHOCTH YEIIOBEKAa HA COCTOSHUE NPHPOJIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHs K TMPHUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npenmMera «bHUONOTHS» MPOAUKTOBAHO HEOOXOIMMOCTBIO OOECTIeUeHHs YCIOBUM ISl pEIIeHuUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH aIanTUPOBAThCI K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHsI 3aHMMaeT BaxHoe MecTo. OHa
obecrieunBaeT (GopMUpOBaHHE y OOYYAIOIMIMXCS TPEJICTABICHUNM O HAay4YHOH KapTHHE MHpA,
pacmmpsieT ¥ 0000IIaeT 3HaHUS O KUBOW MPUPOJE, €€ OTIMIUTEIHHBIX TPU3HAKAX — YPOBHEBOMH
OpraHu3alliil W DSBOJIIOLWHU, CO3MaéT YCIOBHS JUIS: TIO3HAHUWS 3aKOHOB JKMBOW IPHPOJIBL,
dbopMupoBaHus (YHKIIMOHATHLHOW TPAMOTHOCTH, HAaBBIKOB 3JI0pOBOT0O M Oe3omacHoro obpasza
YKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIIICHHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpimoe 3HadeHWe OWONOTHS WMEET TaKXKe I PEIICHUS BOCIUTATSIBHBIX M
Pa3BUBAIOIINX 3a7a4 CPEIHETO OOIIero oOpa3oBaHms, colMain3anuu ooydaronmxcs. M3yuenne
Ononoruu obecrneynBaeT yciaoBus A GOPMUPOBAHUS HHTEIJICKTYaIbHBIX, KOMMYHHKAITMOHHBIX
¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYPHI, CIOCOOCTBYET UHTETPAIIUU



OMOJIOTUYECKNX 3HAHWUN C MPEICTaBICHUSIMH W3 APYTrUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
busuku, Xumuu U reorpaduu. Hazpanabie MONOXKEHUS 0 MPeIHA3HAYCHUH YIeOHOT0 MpeameTa
«buosorusi» coCTaBUIM OCHOBY JJISL ONIPEACIICHUS MOIX0I0B K OTOOPY ¥ CTPYKTYPUPOBAHUIO €TI0
COJIEpXKaHUs, IPEJACTABICHHOTO B IIPOrPaMMe 110 OMOJIOTHH.

OT60p conepsxkanusi yueOHOTO npeameTa «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIUECS TOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAUYUMBIC I (popMupoBaHUS OOIIEH KYIbTYPBI, OMPEICIISIONINe
aJICKBaTHOE IIOBEJCHUE YEJOBEKAa B OKPYKAIOIICH MPUPOIHON cpee, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHUECKOU JaesTelbHOCTH. Oco00e MECTO B 3TOM cHCTEMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COACPI)KaHUS, KOTOpPhIE CIY)KAaT OCHOBOHM i1  (OPMHUPOBAHUS
MPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U LIEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHUE COJECP)KaHMs Yy4eOHOTO Marepuajga B IporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOU MPUPOJIBI, 0 €€ YPOBHEBOM OPraHU3aLIMU U YBOJIIOIIUHU. B COOTBETCTBHY C 3TUM B CTPYKTYpPE
yaeOHoro npeamera «bruonaorusy BBIICIECHBI CICAYIONIUE COAEpKaTeNbHbIe TUHUU: «buonorus
KaK Hayka. MeTo/ibl Hay4yHOTO Mo3HaHus», «KieTka kak Ouonornyeckas cucreMay, «Opranusm
KaK OwoJjiornyeckas cucremay, «CucreMa 1 MHOTOOOpa3re OPraHuYeCKOro MUpay, «IBOJIIOIUS
YKUBOU TIPUPOJBD», «IKOCUCTEMBI M MPUCYIITE UM 3aKOHOMEPHOCTH.

Lenp wusydenust yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJAJICHUE
00yJarouMucs 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHU3allid IKUBBIX CHCTEM
pa3HOro paHra u NpuoOpEeTEeHNe YMEHHUM MCIIONIb30BATh 3TH 3HAHMS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIICHUH OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3IMYHBIX KHU3HEHHBIX TIPOOIEM.

JlocTukeHue Leau u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
00ecreunBaeTCs peleHrueM CIAeAYIOMMNX 3a/1a4:

OCBOCHHE 00YJaIONTUMHUCS CUCTEMBI 3HAHUHN 0 OMOJIOTHYECKUX TEOPHSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, TMpaBWiIax, CIyXKallluX OCHOBOM 1 (hopMHpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KAapTUHE MHpa, O METOJaX HAay4YHOro IO3HaHWS,
CTPOCHHUHM, MHOTO00pPAa3UM U OCOOCHHOCTSIX JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allNH,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIIX B OMOJIOTHH;

dbopMupoBaHrue y 0O0y4aromMXcs MO3HABATEIbHBIX, WHTEIJICKTYalbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIEN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiu;

CTaHOBJIEHHE Yy oOOydaromuxcsi oOmel KyabTyphl, (YHKIHMOHAIBHONH TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXAIOIIEr0 MUpPA >KUBOW MPUPOABI Ha
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBanre y 0Oy4aromMXxcsi YMEHUW WIUIIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKUX
3HAHUN B MPAKTHYECKOW JEATETLHOCTH 4YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOIOACHUS STUUECKUX HOPM TMPHU MPOBEICHUN
OMOJIOTMYECKUX UCCIICIOBAHUIL;

OCO3HaHWE IEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE TPHOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCEAHEBHOM >KU3HU JJISI OLIEHKH
MOCTIEACTBUI CBOEH NEATEIhbHOCTH 1O OTHOIICHHIO K OKpYXKalolleil cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHME U COONMIOICHHE Mep MPO(UIaKTHKH 3a00JIeBaHU.



B cucreme cpennero obmero oopazoBanus «buonorus», nydyaemas Ha 6a30BOM ypOBHE,
SBISIETCS 0053aTEIBLHBIM yIEOHBIM ITPEMETOM, BXOSIINM B COCTAB IPEIMETHON 00J1acTh
«EcTecTBeHHO-HAY4HBIE ITPEIMETHI.

JIns u3ydenus 6nonorun Ha 6a30BOM YPOBHE CpPEeTHETO O0IIEero 00pa30BaHUs OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



1. COAEP)KAHUE YYEBHOI'O IPEJMETA «bUOJIOI'U51»

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKOM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJ0rHYecKUX HayK.

Metoabl TO3HaHUSA KUBOW MPUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, ONMCaHNe, U3MEpEHHE,
KJIaccU(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS JKUBON IPUPOIBI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

[Ipaktnueckass pabora Ne 1. «lcmonp3oBaHUE pa3iIMYHBIX METOAOB NPHU H3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xusble cuctembl (OMOCHCTEMBI) Kak INpeAMeT H3ydeHus Ouonoruu. OTIUYMEe KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucreM M HX pa3HooOpazue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  IMOMYJISLIHOHHO-BUJIOBOM,
AKOCHUCTEMHBIH (OMOTE0IeHOTHYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpamum:

Tabnuis! u cxeMbl: «OCHOBHBIC TPU3HAKY SKU3HUY, «Y POBHU OpraHU3aIMH KUBOI
TIPUPOIBI.

Ob6opynosanue: Moaens Monekynsl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHUE KJIETKH.

XVMMHYECKUI COCTaB KIETKU. XUMHUECKHE DIEMEHTBI: MAKPOAJIEMEHTBI, MUKPOJJIEMEHTBI.
Bojta 1 MuHepanbHbIE BEIIECTBA.

OyHKIMM BOJBl U MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 6enkoB. AMMHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHUMBbIE AMUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€ITKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOpUYHAs, TPETHUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

depMmeHTHl — OHonoruyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHBHBIN LEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuupl.  Omianuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJln3aTOpPOB.

VYraeBosl: MOHOCaXapH bl (IUII0K03a, pubo3a U J1e30Kcupr003a), Aucaxapu bl (caxaposa,
JAKTO3a) W TMOJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl, ¢dochonunuabl, crepounsl. [ 'uapoduabHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIJIEBOJIOB, OEJIKOB M JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunoseie kucnotel: [JHK u PHK. Hykieornasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynkimun PHK. Bugst PHK. AT®: crpoenue u

(GyHKIHIH.



urtonmorusa — Hayka o kierke. KiierouHas Teopus — NMpUMEpP B3aUMOJEHCTBUS UAECH U
(akTOB B HAYYHOM ITO3HAHUU. METO/Ibl U3y4EHHSI KIIETKH.

Krnerka kak nenoctHas »xuBast cucrema. OO1IMe NpU3HAKKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucteMa cuHTe3a Oenka.

Tunbl kiIeTok: »ykapuoTHYecKass M Ipokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKOH KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, MX (YHKLUH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHkuuu. llurtoruiasMa u e€ OpraHoubl.
Onnomem6Opanubie opranouabl kiuetku: JI1C, annmapat [Nonbmxu, mu3zocomsl. [loayaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IIacTubl. [Ipoucxoxaenne MUTOXOHAPUI U acTul. Buabl
wiactua. HemeMOpaHHbIE OpraHoufbl KJIETKH: PUOOCOMBI, KJIETOUHBIH LEHTP, LIEHTPUOIIH,
PECHUYKH, KTYyTUKU. DyHKIUN OPraHOMIOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHslil neHTp kieTku. CTpoeHue aapa: sjaepHas 000J0uKa, KapuoIuiasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

Tpancnopt BelIeCTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, Ix. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpenesieHne XUMAYECKUX IEMEHTOB B HEXKMBOM IPUPOLEY,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOLEY.

Tabmuupr u cxembl: «llepuonuyeckas Tabmuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIBI», «brocunTes Oenka», «CTpoeHne Monekynsl 0enka», «CTpoeHue pepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenune monekynsl AT®D», «CtpoeHne 3ykapuoTHYeCKOU
KieTkn», «CTpoeHue XKUBOTHOM KieTKn», «CTpoeHue pacTUTelIbHOU KieTKu», «CTpoeHue
IPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIeBOJbD, «JIUnuas».

OG6opynoBaHue: CBETOBOM MMKPOCKOIN, 00OpylOBaHME M IPOBEJCHUA HAOIIOJCHUIA,
U3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopaTopHas pabora Ne 1. «M3ydeHue KaTaMUTHYECKOW aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopatopHas pabGota Ne 2. «M3yueHue CTpOeHHUs KJIETOK pacTeHHUH, >XUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJICTKH.

O6meH BemiecTB, WIM MeTaboau3M. AcCUMWISANMS  (IJIaCTUUECKUH OOMeH) u
JUCCUMUIIALINS (PHEpreTUYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradoausma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunbel oOmeHa BemiecTB: aBTOTpoGHBIH U TeTeporpodHblif. Pors depMeHTOB B 00MeHe
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dortocunre3. CeroBas u TeMHOBas (a3bl ¢oTocuHTe3a. Peakumm QorocuHTe3A.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Biusiaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpyIole OakTepuu. 3Haue€HHE XEMOCHHTEe3a JJIs JKU3HH Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BEIIECTB, BbIACIEHUE U
aKKyMYJIMPOBAaHHUE SHEPTUH B KIIETKe. DTalbl SHepreTuyeckoro oomena. I nmmukonaus. bpoxenue u



ero Buabl. KucimoponHoe oxkuciaeHwe, WIM  KJIETOYHOE  JpIXxaHue. OKHCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peaknium wmarpuuyHoro cunrte3a. l'enermueckas wunHpopmamums u JIHK. Peanuzanms
reHeTudeckoil mHdopmanuu B KieTKe. | eHETHYeCKUi KOJ W ero CBOMCTBAa. TpaHCKpHMIUS —
MatpuuHblid cuHte3 PHK. Tpancnsuus — 6uocunTes Oenka. Dtansl TpaHcasaiuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl xU3HU — BUpYCHL. VicTopus oTkpbiTus Bupycos (/1. V. ViBaHOBCKMIA).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOTO LMKIa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
JKUBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummynonedunura yenoseka (BIY) —
Bo3Oyautens CIIMa. OOpaTHas TpaHCKpUIIIUSA, peBepra3za M wuHTerpasa. IIpodumaktuka
pacrpoCcTpaHeHHs BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunbl  nutanusy, «Metabonuzm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuii 00Men», «Xnoporact», «®@orocunresy, «Crpoenne JJHK», «Ctpoenue u
dbyHkMOHUpoBaHue TreHa», «CuHre3 Oenka», «l'eHeTnueckuidi  Kom», «Bupycs,
«bakrepnotdarn», «Ctpoenne wu >xku3HeHHbIH 1wk Bupyca CIIW/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moxaenu-anmukamuu «Yasoenue JIHK u tpanckpunius», «buocunres
Oenka», «CTpoeHue KIeTKn», Moaens cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbrii 1uki, WM KU3HEHHBIM IUKI Kietku. WHTepdasza m mwuro3. [Ipomeccsl,
nportekaromue B uHtepdaze. Pemnmukanus — peaknus marpuuHoro cunreza JIHK. Crpoenue
XpoMOcoM. XpOMOCOMHBIH HaOOp — KapuoTuIl. JIMIJIOWIHBIA M TalUIOMAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonornueckre OCHOBBI Pa3MHOMKEHUS U UHAMBHIYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knerkn — muto3. Ctaauu muto3a. I[Ipoueccsl, mpoucxoasimye Ha pa3HbIX CTaIUsAX
MHTO3a. BHOJIOrMYEeCKHi1 CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

®opMbI Pa3MHOXKEHUS OPraHU3MOB: O€Crooe U 1nojioBoe. Bupl 6ecrnonoro pa3MHOXKEHUS:
JiefieHHe HaJlBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHUE, BEreTaTMBHOE
pa3MHOKeHHe. MICKycCTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €r0 3HaYEHHE JUISl CEJIEKIINH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metiios. Cragum wmeiosza. [lporeccel, mpoucxomsniue Ha craguax Meinosa. [loBeneHnue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbIC M 3HaYEHUE MEN03a.

I'ameTorenes — nporecc 00pa3oBaHMsl MOJIOBBIX KJIETOK Y JKUBOTHBIX. I1010BBIE XKemne3bl:
CEeMEHHUKU U sMyHMKH. OOpa3zoBaHHME M pa3BUTHE IOJIOBBIX KIETOK — TraMeT (CIepMaTo30M,
AllIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHUs SULEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BuUTHE (OHTOTEHE3). DOMOpHOHANBbHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHAJIBLHOTO PA3BUTHUS Yy IMO3BOHOYHBIX >KUBOTHBIX: JApPOOJIEHHUE, TacTPYIISILUS,
opranoretes. [ToctamOpuonanbHoe pa3zBuTHe. THIBI MOCTIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pactennii. OHTOr€He3 IBETKOBOI'O PACTEHUSA: CTPOCHHUE CEMEHU, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:



Tabnuuer u cxembl: «POPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J/[BOIHOE OIIONOTBOpEHUE Y
IIBETKOBBIX PACTCHHI», «BereratuBHOE pa3MHOKEHUE PACTeHUIY, «JleneHre KIIeTKH OaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHne XpoMocombl», «Kiterounslid 1ukiy, «Perumkanus
JHK», «Murtosy», «Meiio3y», «lIpsamoe u Henpsimoe pa3Butue», «l'amerorenes y MIIeKOMUTAOIIUX
U 4esioBeKkay, «OCHOBHBIE CTAJIUA OHTOTCHE3a».

O6opynoBaH#e: MUKPOCKOT, MUKpoTpenaparsl «CrepMaTo30U bl MICKOTTHTAIOIIETOY,
«Sliuexnerka miekonurarouiero», «Kapuokrunes B KJIeTKax KOpPEIIKa JIyKa», MarHUTHAs MOJIE/b-
anmmukanus «Jlenenue kinetkn», moaens JTHK, moaens Mmeradasznoit XpoMOCOMBEI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaboparopHast padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

Jlaboparopuass pabora Ne 4. «/3yueHue CTpPOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. Hacsie1cTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHetuku. Mcropus pa3BuTHs reHeTUkd. Ponp 1muTosoruu u
SMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKiIax poccuickux U 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TeHETUKH (TMOPHIOJIOTMYECKUH, LHUTOT€HETUYECKHI, MOIICKYISPHO-
reHetTudeckuii). OCHOBHBIE T€HETUYECKHUE TTOHATHUs. [ eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yeMast B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTM  HAclIeAOBaHUsl  IPU3HAKOB, ycTaHoBleHHble ['.  Mennenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eqMH0o00pa3us THOPUIOB MepBOTo nokosieHus. [Ipasuio
JOMUHUPOBAHUS. 3aKOH pacHICIUICHUS TpHU3HAKOB. [umore3a yuctorhl ramer. l[lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe  CKpemMBaHHe. 3aKOH  HE3aBHCHUMOIO  HAcleJOBaHUSA  MPHU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIUBAHUSA. AHAIU3WPYIONIEE CKPEIIUBAHHUE.
Hcnionp3oBaHne aHATM3UPYIONIETO CKPEIMBAHMS IJIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuernnieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno CHEIUIEGHHOMY
HacJe0BaHuI0 TeHOB. HapyleHue ciernyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeseHre Moyia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble OpraHu3Mbl. HacienoBaHue MNpPU3HAKOB, CUEIUJIEHHBIX C
MOJIOM.

N3menunBoCTh. BUibl ”3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJeACTBeHHas. Poib cpenbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOJUPUKANUOHHON H3MEHUHUBOCTH.
BapuanuonHssiil psg u BapuanMoHHas kpuas. Hopma peakuuu npusnaka. KomnuecTBeHHbIE U
KaueCTBEHHBIE IPU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAUGUKAIMOHHONW N3MEHYMBOCTH.

HacneacTBenHas, win TeHOTUNIMYECKAs, U3MEHUYUBOCTh. KOMOMHATHBHASI M3MEHUUBOCTbD.
Meiio3 u TOJOBOM TpOIECC — OCHOBA KOMOWHATHMBHOM W3MEHYHMBOCTH. MyTanMoOHHAs
U3MEeHYUBOCTh. Kiaccudukamnust myrtanuid: TreHHbIe, XpPOMOCOMHBIC, TeHOMHBIe. Yactota u
NPUYMHBI MyTaruii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIAOB B HACIIEICTBEHHOU
m3menunBocty H. . BaBumnosa.

BresnepHast HacIeICTBEHHOCTh U N3MEHUYMBOCTb.

I'eneruka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJIbI T€HETHKH YEJIOBEKa:
TeHealoTUYeCKUl, OJNM3HEIOBhIN, IUTOTEHETHUYECKU, OUOXUMUYECKUH, MOJEKYISPHO-
reHeTudyeckuid. CoOBpeMEHHOE OIpeAesieHUEe TEeHOTUIA: IOJHOTEHOMHOE CEKBEHUPOBAaHMUE,
TeHOTHIMPOBaHKWE, B TOM uucie ¢ momoribio [TP-ananu3a. HacnenctBennbie 3a0osieBaHMs
YEeJOBEeKa: TEHHbIe Oo0ne3HH, OOJE3HM C HACIEACTBEHHON MPEapacrlooKeHHOCTHIO,
XpoMocoMHBIe Oone3Hr. CoMaTUyecKre U reHepaTuBHbIE MyTalii. CTBOJIOBBIE KIETKH.



[TpuHIHIIBI 30pPOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMQUIAKTUKHA U JICYCHUS TEHETHYCCKUX
Oose3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTHPOBAHUE. 3HAUCHHWE MEIUIIMHCKOW TE€HETHUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IIUTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «lluronornyeckue OCHOBBI JUTHOPUAHOTO CKPEUIMBAHUS,
«Merno3», «BzanmoneicTere auieIbHbIX TEHOBY, «I €HEeTHUYEeCKHE KapThl pACTECHUM, )KUBOTHBIX U
yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTHU HAClEJAOBaHHUA, CLEIIEHHOTO C IOJIOMY,
«KapuoTunsl yenoBeka M IKHUBOTHBIX», «Buumbl wusMenunBoctuy», «Moaudukamontas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay», «['eHeTHKa Tpynm KpoBu», «MyTallmoHHas
U3MEHYHBOCThY.

O6opynoBanue: Monaenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, MyTanuu GopMbl KPeUILEB U OKPACKHU Tela), TepOapuit
«["opox moceBHOI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaboparopHas padota Ne 5. «M3ydyeHne pe3ynbTaToOB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpEeLIMBaHUs Y APO30(HIIBI HAa TOTOBBIX MUKPOIIpEHapaTaxy.

JlaboparopHast pabota Ne 6. «M3ydeHre MOAH(PUKAITMOHHON H3MEHYUBOCTH, IIOCTPOCHHE
BapHAIIMOHHOTO Psia U BapUAIIMOHHON KPUBO.

Jlaboparopnass pabora Ne 7. «Ananmu3 wmyrtanuii y Japo3oduiabl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBlneHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U IpoLecc. 3apoKJIeHUEe CeleKUUH U aoMectukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpaszusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCoBbIii U MHIUBUIYATbHBIH OTOOPHI B CENEKIIHH
pacteHuii U KUBOTHBIX. OlleHKa dKCTephepa. bIM3KOpoICTBEHHOE CKpelMBaHUe — WHOPUIAMHT.
Uucras nuaus. CKpelMBaHue YuCThIX JIUHUN. ['eTeposuc, nnu rudbpuanas cuia. HepoacrsenHoe

ckpeuuBaHue — ayTOpuauHr. OtnanéHHas rubpuauzanus M e€ ycnexu. MckyccTBeHHBbIH
MyTareéHe3 " IIOJy4YEHHUE TOJIUILUIONA0B. JlOCTWIKEHUS CEeNEeKIUM PpAacTEHWM, >XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonorust kak oTpacib NpPOU3BOACTBA. ['€HHass HMH)KEHEpHs. OTambl CO3JaHMS
pexomOuHanTHOM JIHK u Ttpancrennsix opranu3moB. Kierounas wumxenepus. Kietounsie
KYJIbTYpbl. MUKpPOKJIOHAIbHOE Pa3MHOKEHUE pacTeHHil. KiloHMpoBaHNe BBICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M 3Thdyeckue npodisemel. MO —
FeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabmuipl u cxembl: kapta «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYpPHBIX
pactenui», «Ilopoabl TOMaIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHu», «OTnar€éHHas
rubpuamzamusy, «Paboter akagemmuka M. @. UMBanoBay, «llomumionaus», «OOBEKTHI
O6uoTexHosorun», «KierouHnele KylbTypbl M KIOHHpOBaHUE», «KOHCTpyHpOBaHHME U TMEPEHOC
TE€HOB, XpPOMOCOM).



OO6opynoBaHue: MyJSDKHM IUIOJOB M KOPHEIUIOAOB TUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacteHui, repoapuii «CebCKOX03SIMCTBEHHBIC PACTEHUSI.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHMIKEHHS CEJNEKIMU PACTeHUH M >KMBOTHBIX (Ha

CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIBHBIA YJYaCTOK, B TEINIUYHOE
X03SUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

Ilepeuyensb (kogudpuKaToOp) pacnpeaejeHHbIX M0 KJIACCAM 3JIEMEHTOB COEPKAHUSA 10

OMOJIOTHU.
10 xiacc

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUA

1

buonorusa xax HayKa

11

buonorus — nayka o xuBoit npupoje. Ponb Ouonoruu B hopmupoBanuu
COBPEMEHHOM HaydyHOU KapTHHBI Mupa. CucTema OMOJIOTUYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBOW TPHUPOABI (HAOIOICHNE, SKCIIEPUMEHT, OIUCAHUE,
M3MEpPEHHE, KiacCH(pUKAIMA, MOJCIUPOBAHHE, CTaTHCTHUYECKas oOpaboTKa
JTAHHBIX )

JKuBble cucTeMbl U UX OopraHu3anus

2.1

JXKusble cucteMsl (OMOCUCTEMBI) KakK MpeaIMeT u3ydeHus ouonoruu. CBoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

2.2

VYpoBHU opraHu3ay OMOCUCTEM: MOJIEKYIISIPHO-T€HETUUECKHM, KIIETOUHBIH,
OpraHU3MEHHBbIH, MONYIAUOHHO-BUIOBOH, SKOCUCTEMHBIHN, OMoChepHbIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XHUMHYECKHUM COCTaB KIJIETKHM. XHUMHUYECKHUE DICMCHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bona mu MHUHCPAJIBbHBIC BCIICCTBA. CDYHKI_II/II/I BOABI H
MHHCPAJIbHBIX BEIICCTB B KJICTKC. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHe O€lKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zaMmeHnMblE M 3aMEHHMMbIE AMHHOKHUCIOTBI. AMHHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYphI OEITKOBOI MOJIEKYIIbI (IIEPBUYHASL, BTOPUYHASL, TPETUYHAS U
YeTBEpPTUYHASA CTPYKTypa). XUMHUYECKHEe CBOMCTBa OesikoB. buomormueckue
(GyHKIIUN OEIKOB.

®epMeHThI — Ouosornyeckue katanuzaropbl. CTpoeHue (pepMeHTa: aKTHBHbBIN
LeHTp, cyOcTtpaTHas cneruduuHocTh. KodepmenTsl. Buramunbl. Otianuus
(epMEHTOB OT HEOPTaHUUYECKUX KaTaIU3aTOpOB

3.3

VYrneBoabl: MOHOCaxapu bl (TJIH0K03a, pubo3a U 1e30Kcupr0o03a), Aucaxapu/bl
(caxapo3a, JlakTo3a) M IoOJUcaxapuibl (KpaxMas, TIJIMKOT€H, LEeJUII0JI03a).
buonoruueckue GyHKIUN yrII€eBOJOB.

Junuasl:  TpuUrauuepunael, crepouisl, ¢dochomunuasl. 'mapopunbHO-
ruapodoOHbIe cBoicTBa. buonormdeckune ¢ynkmuu aunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK MCTOYHUKOB SHEPTUU

3.4

Hyxnennossie kucnotsl: JIHK 1 PHK. HykieoTn el — MOHOMEpBI HyKJIEMHOBBIX
kuciot. Crtpoenne u ¢ynkunu JIHK. Crtpoenme u dynkmuu PHK. ATO:
CTpoeHue U QYHKIUU

3.5

[uTonorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs: KIETOK

3.6

Knerka kak nienoctHas xuBast cucrema. OO11e IpU3HaKK KJIETOK: 3aMKHYTas
HapyxHasi MeMmOpana, monekynbl JIHK kak renernueckmii anmapar, cucrema
CHHTe3a OerKa

3.7

Tumel K1€TOK: SyKapuoTHUYeCcKas U mpokapuoTuyeckas. OcOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kierku. Kierounass creHka Oakrepuil. CtpoeHue




AYKAPUOTUYECKOH KJIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOU, J)KUBOTHON 1
rprOHON KIIETKH

3.8

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJHMKC, WX
¢ynkipn. [Tnazmarnueckas memOpana, e€ cBoiictBa u ¢pynkuun. L{uromnasma u
e€¢ opraHonjbsl. OnHOMEMOpaHHBIE OPraHOMJbl KJIETKU: 3HJOIUIa3MaTHyYecKas
cerb (OIIC), ammapar I'onbmxu, gu3ocombl. IlonmyaBTOHOMHBIE OpraHOMIBI
KJIETKU: MUTOXOHJApHH, IuacTuibl. [IporcxoxaeHne MUTOXOHIPUN U IIACTHIL.
Buner mmactun. HemeMOpaHHBIE OpraHOWIBI KJIETKU: PUOOCOMBI, KJIETOYHBIN
LEHTP, PECHUUKH, XKTYTUKH. DYHKIIMHM OPraHOUIOB KJIETKU. BrittoueHus

3.9

Snpo — perynsTopHblii HeHTp KIeTKu. CTpoeHue sipa: siaepHas 000J04Ka,
KapuoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIIECCTB B KIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KJIICTKHU

4.1

OOmeH BemecTB, WM METabO0au3M. ACCUMIIIAIMS (TUIACTUYECKHH OOMEH) U
JUCCUMWISALIUS (9HEPreTUYeCKHii 0OMEH) — JIBE€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Tumnsl o0OMeHa BemecTB: aBTOTpodHbIH 1 rerepoTpodHbIi. Pomb
(bepMeHTOB B OOMEHE BEIIECTB M MTPEBPAICHUH SHEPTHH B KJICTKE

4.2

dorocunTte3. CBeToBas u TeMHOBas (pa3wl porocuHTE3a. Peakimu porocunTesa.
DddexkTruBHOCTL HOTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3A JJIS KU3HHU HA 3eMIle.
Brnusiaue ycnoBuit cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBILIEHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XCMOCHHTE3a JIJIs
JKM3HHU Ha 3eMiie

4.3

DOHepreTuyeckuii oOMeH B KieTke. PacuieniieHue BeIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPrUU B KJETKE. OJTalbl HHEPreTHYecKOoro OoOMEHa.
I'mukomn3. bpoxxenue u ero Buabl. KucinopogHoe okuciaeHue, Uil KJIETOYHOE
abIxaHue. DPPEeKTUBHOCTh YHEPreTUIECKOro 0OMeHa

4.4

Peakuuu marpuuHoro cuHte3a. IleHermueckas wuHopmarus u JHK.
Peanuzarus reHeTrueckoil MHPOpMaIUK B KJIETKE. | €eHeTUUECKHIl KO U ero
coiicTBa. Tpanckpunuus — maTpuunblii cuate3 PHK. Tpancnsnus — OuocunTes
6enka. KogupoBanue amuHokucior. Ponbs pubocom B OnocuHTese Oenka

4.5

Heknerounsle ¢opmbl xu3Hu — BUpYychl. VMcropust oTkpsitus Bupycos (/.M.
WBaHoBckuit). OCOOEHHOCTH CTPOEHUS U KHU3HEIESATEIbHOCTH BHUPYCOB.
bakrepnodaru. bone3snun pacTeHWi, >KMBOTHBIX M YEJIOBEKAa, BBI3bIBAEMBIE
BUpycamu. Bupyc nmmynoznedunuta yenoseka (BUY) — Bo36yaurtens CITNda.
[Ipodunaktrka pacnpocTpaHeHHs] BUPYCHBIX 3a00J1€BaHUM

PasMHOkeHME 1 HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounblif 1mMki, WM KU3HEHHBIM 1Mk kieTku. MHTepdaza um MHUTO3.
[Ipoueccrl, mporekaromue B nHTepdaze. Perumkanus — peakius MaTpUYHOTO
cunreza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBII HaOOp — KapHOTHIIL.
JIumIouIHBI W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMaTHJIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHMS W HWHAWBHIYAJIBHOTO pa3BUTHSA
OpPraHHU3MOB.

Henenune xnetkn — Muto3. Craguu murosza. IIpoueccsl, nmpoucxonsmue Ha
pa3HbIX CTaAUIX MUTO3a. buonoruueckuii cMbIc MUTO3a

5.2

®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecroyioe W MmojioBoe. Buabl 6ecrnonoro
pa3sMHOXEHHUS: JeJeHHE HaJBOE€, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €r0 3HAUEHUE JUISI CEIEeKIINU

5.3

ITonoBoe Pa3MHOKCHHUE, €0 OTIINYUA OT 0ecI10J10T10.




Meiio3. Cragun Menosa. [lpouecchbl, nmpoucxoisuie Ha CTaaudx Meiosa.
IToBenenue xpomocom B merose. KpoccunroBep. buonornueckuii cMmbici U
3Ha4YECHHE Melo3a

5.4

['amerorenes — mpomuecc 00pa3oBaHUs TOJOBBIX KIETOK y KHUBOTHBIX. [1o0BBIC
’KeJe3bl: CeMEHHUKH U AnYHuKU. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK —
raMmer (CcrepMaTo30u/, SUIEKIeTKa) — cliepMaTorenes u oorenes. Oco0eHHOCTH
CTPOCHHMS SHIEKIETOK U criepmaro3onnoB. Omionorsopenue. [lapreHorenes

5.5

WunuBunyansHoe  pasButue  (OHTOTeHe3). OMOpHOHAJIbHOE  pa3BUTHE
(aMOpuorenes). DTarnbl SMOPHOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOiieHne, racTpyIsius, opraHorenes. [locrambpuonansHoe pazButue. Tumb
MOCTAMOPHOHAIBHOTO Pa3BUTHSL: MpsAMoe, HempsMoe (IMYMHOYHOE). BiausHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOACTBaA.

Poct um pasButme pacteHuii. OHTOTeHE3 LBETKOBOTO DPACTEHUS: CTPOCHHUE
CEeMEHH, CTa/INU PA3BUTHUS

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

6.1

[Ipeamer u 3amaum reHeTuku. Mcropus pa3BuTus reHETUKU. BKitag pocCuiickux
U 3apyOeKHBIX YYEHBIX B pa3BUTUE TEHETHUKU. MeToAbl TEeHETUKU
(THOPUIOTOTUYECKUH, IUTOTCHETUICCKIA, MOJICKYIISIPHO-TEHETHICCKHA ).
OcCHOBHBIE TEHETUYECKHE TIOHATHSA. | eHeTUecKas CUMBOJIMKA, UCIIOIb3yeMast B
cXemax CKpellrBaHUi

6.2

3aKOHOMEPHOCTH HaCJIeIOBaHUsS MPU3HAKOB, yCTaHOBIEHHBIE I'. MeHnenem.
MoHOTHOPHIHOE CKpeUIMBaHUE. 3aKOH €IUHO0Opaswsi THOPUIOB MEPBOTO
nokoneHusi. [lpaBuno noMUHHpOBaHHMS. 3aKOH pACHICIUICHUS TMPU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.
JurubpugHoe cKkpemrBanue. 3aKOH HE3aBUCHMOTO HACIEA0BaHUS MPU3HAKOB.
[MutoreHeTn4yeckne OCHOBBI JNUTHOPHUIHOTO CKPEUIMBAHMS. AHAIM3UPYIOIIEEe
ckpeniuBanue. Mcnonb30BaHrue aHATU3UPYIOLIETO CKPEUIUBAHUS IS
oTpeeNieHUs] TeHOTHIIa 0CO0U

6.3

CuenieHHOe HacjenoBaHue npu3HakoB. Pabora T. Moprana no crernjieHHOMY
HAacJIeOBaHWIO TeHOB. HapylieHne cueruieHHs TeHOB B pe3ynbTare
KPOCCUHIOBepa. XpPOMOCOMHasi TEOpHUs HACJIEACTBEHHOCTH. | eHeThueckue
KapTBhl.

I'enernka mona. XpoMOCOMHOE OIpEAEeieHrue Mojia. AyTOCOMBI U TMOJIOBBIE
XpoMocoMbl. ['oMoraMeTHele U rereporaMeTHele opraHusmsl. HacnenoBanue
IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BUibl N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEACTBEHHAS.
Ponep cpenpl B HEHAcHeACTBEHHOM  HM3MEHYMBOCTH. XapaKTEpUCTHKA
MOJUGUKAMOHHOW H3MEHYMBOCTU. BapHalMOHHBIM ps ¥ BapHallMOHHAs
kpuBas. Hopma peaknum mnpusHaka. KonndecTBeHHblE M KayeCTBEHHBIE
MPU3HAKK U UX HOpMa peakuuu. CBOHCTBa MOIM(UKATUOHHONW N3MEHUUBOCTH

6.5

HacnencrBennasi, Wi TreHOTUNUYECKas, W3MEHYUMBOCTh. KomOWHAaTHBHAA
M3MEHYMBOCTb. Meilo3 W TOJOBOW MpoIecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTH. MyTallmoHHas M3MEH4YMBOCTh. Kiaccupukanus MyTanuit:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYUHBI MyTaluil. MyTrareHHbIe
(bakTopbl. 3aKOH TOMOJIOTUYECKUX DPSJIOB B HACIEICTBEHHOW H3MEHYMBOCTH
H.N. BaBunosa

6.6

I'eneruka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIATOTeHETHUECKHH,
OMOXMMHYECKU, MOJIEKYIApHO-TeHeTuUecKuid. COBpEMEHHOE OMpe/IeIICHIE




TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHKE, B TOM YHUCIIE C
nomomipio ITI[P-ananu3a. HacnencrBeHHble 3a0o0JieBaHUS YeIOBEKa: T'C€HHBIC
0011e3HU, 00JIE3HH C HACIICCTBEHHOU MPEAPACTIONOKEHHOCTHI0, XPOMOCOMHBIC
Oone3nn. CoMaTHYeCKUEe M TeHEPATHBHBIC MYyTaluu. [IpUHIIUIBI 3710POBOTO
06pa3a KHN3HHU, AUArHOCTHUKMU, HpO(l)I/IJIaKTI/IKI/I U JICUHCHHUA TI'CHCTHYCCKHUX
Oosie3Hel. MeMKo-reHeTHIECKOE KOHCYJIbTUPOBaHNEe. 3HAUYCHHE
MGHHHHHCKOﬁ T'CHCTUKU B HpeI[OTBpaH_[eHI/II/I U JICHCHUU TCHCTUYCCKUX
3a00J1eBaHNH YEI0BEKa

7 CCJ’ICKHI/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Ceneknusi Kak Hayka W Ipolecc. 3apOoXkJCHHE CEJNEeKIUU U JTOMECTUKALMS.
Yuyenne H.U. BapuioBa 0 1eHTpax MNPOUCXOXKICHHUS W MHOT000pasus
KYJIbTYPHBIX pacTeHUi. LIeHTpbl NpOMCXOKAEHUS JOMAIIHUX )KUBOTHBIX. COpT,
opoJja, WramMmm

7.1

CoBpeMeHHBIE METOBI CEIEeKIMU. MacCOBbIM U MHIMBHIYaJIbHBI OTOOPHI B
CEJIEKIIMM PacTeHMM M KUBOTHbIX. OLieHKa 3KcTepbepa. bianm3kopoacTBeHHOE
cKkpeurBanue — UHOpuauHT. Yuctas nuHusA. CKpeuMBaHUE YHCTHIX JIMHUU.
7.2 I'erepo3uc, nnu rubpuHas cuina. HepoacTBeHHOe CKpelBaHue — ayTOPUAMHT.
Otnanénnas rubpummsamuss u e€ ycrexu. VICKyCCTBEHHBIM MyTareHes u
II0JIy4Y€HHUE TOJIUIUIONA0B. JIOCTHIKEHNUS CEIEKIIMY PACTEHU, )KUBOTHBIX U
MHUKPOOPIaHNU3MOB

buorexHonorus Kak oOTpaciab INPOU3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3nanusa pexomOuHantHo JIHK u Tpancrennsix opranusmos. Kierounas
nwxeHepus. Kierounele KynbTypbl. MEUKpPOKIOHAJIbHOE Pa3MHOXKCHHE

7.3 9 N
pacrenuii. KioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKUE M dTHdeckue npobiembl. MO — renetudecku
MOIU(PHUIIMPOBAHHBIC OPTAHU3MBI
11 KJIACC

Tema 1. IBoIrOLMOHHAsA OUOJIOTHS.

[IpeanochuIKu BO3HUKHOBEHUS SBOTIONIMOHHOMN TEOpUH. IBOITIOIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTHE OUOJIOTMH U APYTUX HAYK.

CupnerenscrBa 3Boonuu. [laneoHToIOrHYECKHE: TOCIEN0BATEIBHOCTD MOSIBJICHNS BUOB
B TaJICOHTOJIOTHYECKOW JIeTONHCH, nepexoaHble (opmbl. buoreorpaguyeckue: cxoacTtBo u
paznuuue (ayH u (GIop MaTEpUKOB U OCTPOBOB.

DOMOpPHOIOrHYECKHE: CXOJACTBA U Pa3inuyusi 3MOPHOHOB pa3HbIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METab0IMUYECKUX MYyTeH Y BCEX OpraHU3MOB.

OpomonrionHass Teopus Y. Japsuna. [lpeanocbuiku BO3HHUKHOBEHHUS JapBUHHU3MA.
JIBuoKyIpie CWJIBI  DBOJNIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKECHHE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneN€HHas HW3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bomonun (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MukposBontonud. [Tonynsaims kak eIMHULIA BUIA U SBOJIIOLUU.

JBuxyniye cuisl (pakTopbl) 3BOJIIOLMH BUJIOB B IpUpoe. MyTallMOHHBIN Ipolecc u
KOMOMHaTUBHAsI U3MEHUYMBOCTh. [lonmynsiuoHHbIe BOJIHBI U Apeiid reHos. M3omsuus u Murpanus.

EcrecTBeHHbIil 0TOOp — HampaBnstonmidi ¢akrop sBomonuud. DopMbl €CTECTBEHHOTO

otbopa.



[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTatr 3BoJtonun. [IpuMepsl nprcrnocobaeHmi
y OpraHu3MoB. ApoMop(03bl U UINO0ATANITALNH.

Bun u BunooOpaszosanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUA00OPA30BaAHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

MaxponsBosrorust. @opMbl 3BOJIIOLUY: QUiIeTHYECKas!, JUBEPIeHTHAsI, KOHBEpI€HTHas,
napauenbHas. HeobpatumocTs 3Bomonuu.

[Ipoucxoxaenue  OT  HECHEUMAIMU3UPOBAHHBIX  IPEIIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHAs paaralys.
JdemoHcTpaumuu:

IToprpersr: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

TaGnuiel 1 cxeMsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie, «3apo by T03BOHOYHBIX
KHUBOTHBIX», «ApXEOnTEepUKC», «PopMbl OOpHOBI 3a CylecTBOBaHUEY, «EcTecTBEHHBIN 0TOOPY,
«MHoroo0pa3ue copToB pacTeHuit», «MHoroo0pasue Mnopoa >KUBOTHBIX», «llomymsaiumy,
«MyTannoHHass U3MEHYUBOCTBY», «ApoMopdo3sly, «Mnnoamantamuny, «O01as qereHepamnus,
«/IBmxyiue cuibl 3Bomonun», «Kapra-cxema mapuipyra nyremectsus Y. /lapsunay, «bopnba
3a CYLIIECTBOBAHUEY, «IIpucnoco0iaeHHOCTH OpraHU3MOBY, «["eorpaguueckoe
BUJ1000pa3oBaHue», « IKOIOIMUECKOe BUA000pa30BaHUE.

OO6opyoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPACKH, HA0Op IJI0A0B U
ceMsiH, KoJutekuus «lIpumepsl 3alUTHBIX TPUCHIOCOOIEHUH Y )KUBOTHBIX», Mojiesb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, KouleKnus «@POpMbl COXPAaHHOCTH HMCKOIAEMBbIX
JKUBOTHBIX U PACTEHUI», MOJIeJb anmuukanus «llepekpéct XxpoMocoM», BlIaXKHbIE IIPENIapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/lpozoduia» (HOpMa,
MyTalu# (GOPMBI KPBIIILEB U OKPACKHU TETA).

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaboparophas padota Ne 1. «CpaBHeHUE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JIaGopatopHass pabota Ne 2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4HbIE NPEICTABICHUS O 3apOXKACHUM >KM3HHU. HaydHble runore3sl BOSHUKHOBEHMS
XKHU3HU Ha 3emiie: aOMoOreHe3 M MaHcmepMus. XUMHUYecKas 3BOMIONMA. AOHMOTEHHBIM CUHTE3
OpPraHMYECKUX BELIECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIbHOE ITOATBEPKIECHNE XUMUYECKON
sBostoniny. HauanbHele sTansl Onosnornyeckoit asomonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM W HMX SBOJIOIMS.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasBuTHe xu3Hu Ha 3emile 1o 3paM U nepuojam. Karapxeil. Apxelickasi 1 IpoTepo30iicKas
apsl. [laneo3olickast apa u €€ nepuobpl: KeMOPUIICKUH, OPOBUKCKUI, CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, OPCKUI, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMara U TE0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUHU
PacTUTENBLHOTO U )KUBOTHOTO MUPa. ApoMopd0o3bl Y pacTeHH U KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MUpa Kak OTpaKeHHE 3BOJIOLUUU. OCHOBHBIE CUCTEMATHYECKUE
TpYHIbl OPraHU3MOB.



OBOJIIOLIMSL  4YeJlOBeKa. AHTPOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHd O
MIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus: antponorenes3a. CxoacTBa U pa3inyus 4eIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

JBwxymue cuibl  (akTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIEeCTBEHHBIN 00pa3 >KU3HU, U3TOTOBJICHUE OPYIUN TPy/Ja, MBILUICHUE,
peub.

OcCHOBHBIE CTaJlUM U BETBU JBOJIIOIMHM YEJIOBEKA: aBCTPAJOMHUTEKH, UETOBEK YMEIbIH,
UenoBexk npsmoxondmuii, YenoBek HeaHaepTaiabckui, YenoBek pasyMubiid. Haxomaku
HCKOMAeMbIX OCTATKOB, BPEMsl CYIIECTBOBaHUS, 00JIACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIC OONBINIKE pachl: €BpomeouaHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (PKBaTOpUANbHAs), MOHIOJOUJHAS  (a3MaTcKo-aMepHuKaHcKas). UepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENECH YETIOBEUECKUX pac K YCIOBUSIM CyIeCTBOBaHMs. EnuHCcTBO
yesnoBeueckux pac. Kpurtuka pacusma.

JdemoHcTpaumu:

[Moptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpwu, Y. JlapBun.

Tabmuis! u cxembl: «Bo3HukHoBeHre CoMHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
Mupay, «PacturenbHas KieTka», «KuBoTtHas kietka», «l[pokapuoTnyueckas KieTka,
«CoBpeMeHHasl CHUCTeMa OpPraHU4YecKOro Mupay, «CpaBHEHHUE aHATOMHUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4eNOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKHX HAaXOJ0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimue moan», «/peBHue mogu», «llepsbie
COBpPEMEHHBIE JII0IN», «YeloBeYecKre pachiy.

Ob6opynoBanne: wmymsiku — «[Ipoucxoxnenne dYenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIH U300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHU-YOIIEpHl, pyOuia, ckpebiia), reoXpoHoIoThuyYecKas Tabmuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

[IpakTuueckas padora Ne 1. «M3yueHne UCKOMAEMbIX OCTaTKOB PACTEHUH M KUBOTHBIX B
KOJUTCKITHSX ).

DKCKypcusi «IBOJIOIUS OPraHUYEcCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBequecKuil My3ei).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpeaa.

DKOJIOTHSI KakK HayKa. 3aJadyd M pas3esibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenst  oOuTaHMsI ~ OpPraHU3MOB:  BOAHAs,  HA3€MHO-BO3JYIIHAs,  ITOYBEHHA,
BHYTPHOpPraHU3MEHHAsI.

Okonorudeckue paxktopsl. Kinaccudukaius sxonorunyecknx (hakTopoB: aOMOTUYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  ¢GakTOpbl:  CBET, TeMIeparypa, BIAKHOCTb. DoTonmepuoaH3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHYECKUX (PaKkTOpoB. bronornveckre puTMblL.

buotnueckne  daxtoppl. Buapl OMOTHYECKMX  B3aUMOJEHCTBUI: KOHKYPEHITHUSA,
XUITHUYECTBO, CMMOMO03 U ero ¢opmel. [lapazutusm, koomepamus, MyTyaan3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HAa4eHHE OMOTUYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKU monyasnud. OCHOBHBIE TIOKA3aTeNyd IOMYJISIINH:
YUCJIEHHOCTh, IIJIOTHOCTh, POXKJAAEMOCTh, CMEPTHOCTh, MPUPOCT, Murpanus. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETyIsIusl.

JdemoHcTpaumnu:



[Moptpetsr: A. I'ymGonbar, K. @. Pynbe, D. ['exkens.

Tabnuuer u cxemsl: kapta «IIpupoaasie 30Hb1 3emany, «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuogusmy, «llomymauun», «3aKOHOMEPHOCTH pOCTa YUCIEHHOCTH IOMYJISIUN
uH}y30pun-Typenpkn», «llumessie nenmy.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Mopdonorunueckne 0COOCHHOCTH PaCTEHUHN U3 Pa3HBIX MECT
oOUTaHUSY.

JIaboparopHas pabota Ne 4. «BnusHue cBera Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «I[Toncuér mIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI».

Tema 4. CooO1mecTBa U IKOJI0TrHYECKHE CHCTEMBI.

CoobmectBo  opranusmMoB  —  OuoueHo3. CTpykTypbsl  OuoleHo3a:  BMJOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Buabl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). [loHsTHe 00 3KOCHCTEME M OHOTEOIECHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB M NOTOK 3HEpruuM B 3KocucTeme. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OmoMacca,
OPOAYKIHS. DKOJIOTWYECKHE NHPAMHIbL: TPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, cCAaMOperysnus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBL. buojormueckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak (akrop ycroiumBoctu skocucreM. CoxpaHeHHe OHOIOTHYECKOIO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uoctepe. ['panuisl, coctas u cTpykTypa 6nocdepsl. Kusoe
BemecTBO M ero (Qynkuuu. OcobGeHHocTH Ouochepbl Kak TINIOOAIBHOM IKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHast cB3b B Onocdepe.

KpyroBopoTsI BenecTB 1 OMOT€OXUMHUECKUE LIUKIIBI 2JIEMEHTOB (yTIiIepoja, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MeHeHus B onocdepe. [modanpHbIE
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHME IPUPOABI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOOOpa3Hsl Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYPCAaMH U MX
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «Ilumeble nenu», «bUoOLEHO3: cOCTaB U cTpyKTypay, «IIpuponHsie
coobmiectBa», «llemn mnuraHus», «Kojoruyeckas nupamuna», «buochepa u UenoBexy,
«DKOoCUCTEMa MIMPOKOIUCTBEHHOT 0 JIecay, « IKOCHCcTeMa XBOMHOT 0 Jiecay, «bruorieHo3 Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPONOTeHHbIE BO3ACUCTBUS Ha MPHUPOIY», «Baxkueiimme
WCTOYHUKH 3arps3HEHUs] BO3AyXa W TPYHTOBBIX BOI», «[louBa — BakHeWIIas COCTaBISIOIIAS
ouocthepnr», «DakTopel gerpagauuu  nouB», «llapHukoBblil  APdexT», «DakTOpHI
PaMOaKTUBHOTO 3arpsi3sHeHus: 6nocdepb», «Odmas cTpykrypa 6uochepsl», «Pacnpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Ouochepsl», «KpyroBopoT yriepona BOuochepey,
«KpyroBopoT a3oTa B mpupoae».

O6opynoBanue: Moieab-anTuIkKanus « Tunuaabie OMOIIeHO3b», TepOapuii «PacTuTenbHbIC
coobmiecTBa», kosuiekuuu «buornenos», «BpeauTenn BakHEHIINX CETbCKOXO3SIMCTBEHHBIX
KYJIBTYp», FepOapuu 1 KOJUIEKIIUH PACTEHUH 1 )KUBOTHBIX, IPUHA UIEKAIINE K Pa3HBIM



HKOJIOTHYECKUM IpymiaM oxHoro Buaa, Kpacuas kaura Poccuiickoit deneparyn, n300pakeHHs
OXpaHsIEMBbIX BUIOB PACTEHUH U KUBOTHBIX.
Ilepeuyensb (kogupuKaTOp) pacnpenaejeHHbIX M0 KJIACCAM 3JIEMEHTOB CO/IeP:KaHUSA 110

onoJioruu
11 kiaace
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 DBOTIOIIMOHHAS ONOIOT U

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeugmerensctBa 3Bomoouuu. IlameoHTosnornueckue:  MOCIEAOBATEIbHOCTD
HOSIBJICHUS] BUJIOB B NAJCOHTOJOTHMYECKOH JIETONMMCH, TEpeXOaHble (Hopmbl.
Buoreorpaduyeckue: cxonctBo M paznuuue ¢ayH U (QIOp MATEPUKOB HU
1.1 OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJACTBA W Ppa3Nu4usi SMOPHOHOB DPa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-ICCKI/IeZ T'OMOJIOTHYHBIC,
aHAJOTWYHBIC, pYyIAMMEHTApHbIE  OpraHbl, aTaBU3MBL.  MOJIEKYISIPHO-
OMOXHUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIC€ACTBCHHOCTHU U1 OCHOBHBIX
METa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB

OpomtouuonHas Teopus Y. Jlapeuna. Ilpeamocbulku  BO3HMKHOBEHHS
JapBUHU3MA. J[BMKyIIne CHIIBI 3BONOLMU BUAOB 1o [lapBuHy (M30BITOYHOE

12 pa3MHOKEHUE [TPY OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHUYUBOCTD,
0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13 Cunrernyeckas Teopust 3Bosrouu (CTD) 1 OCHOBHBIE €€ TOJI0KEHHUS.
Muxkposostonus. [lonynanus kak eIMHUIA BUAA U HBOJIIOLUN
JBmwxymme cuibl ((akTOpbl) SBOJIONMK BUAOB B Ipupoje. MyTalMOHHBIN
npolecc U KOMOMHATHUBHA U3MEHUUBOCTh. llomyssiroHHbIle BOJIHBI U apeid
reHoB. M3omsmus u murpauust. EctectBeHHbIN 0TOOp — HanpaBisoUuil pakTop

14 3BOJIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yapTaT HBoJouuu. [Ipumepsl
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U AN0A A TALIUH.
Bung wu  BupooOpazoBanme. Kpurepun Buma. OcHOBHbIE  (OpPMBI
BU000pa30BaHus: reorpauyeckoe, IKOJOrHIecKoe

15 MakposBomonius.  Popmbl  3BONMOLMHU:  (UIIETHYECKas, JUBEpPreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTtumocTs sBosonun

2 Bo3HHUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIle

JloHayuHBlE TIPEACTABICHUS O 3apOXKICHUM XKU3HU. HaydHble TruUnoressl
BO3HHKHOBEHHUS KM3HU Ha 3emiie: aOMoreHe3 W MaHCHepMHs. XHUMHUUYECKas
2.1 ABOJIIOLUA. OKCIEPUMEHTAIBHOE TOJATBEPKACHHE XUMHUYECKON SBOJIIOLUH.
Hauanpubie stansl 6uonorndeckoit aBomoruu. ['unoresa PHK-mupa. Tlepsoie
KJIETKH U UX 3BOJIIOLUA. POPMUPOBAHUE OCHOBHBIX TPYIIT KUBBIX OPTAaHU3MOB

Pa3Butne xu3Hm Ha 3emuse mo spam M nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pbl. Ilanmeosoiickas spa W e€ mnepuoabl: KeMOpHUHCKHUH,
OPJIOBUKCKHW, CUJypUNCKUH, JEBOHCKHW, KAaMEHHOYIOJIbHBIM, NEPMCKHM.
Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

2.2 KaiiHo3olickas 2pa M €€ NepuoAbl: TNaJCOr€HOBBI, HEOTCHOBBIH,
AQHTPOIIOr€HOBBIM. XapaKTEpUCTHKA KIMMAaTa M TIEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE ATaITbl IBOJIIOIUHN PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl
Yy pacTeHHi M XUBOTHBIX. [losiBIEHME, pacuBeT W BBIMHpAHUE TPYMI JKUBBIX
OpraHU3MOB

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Boironuu. OCHOBHbIE
CHUCTEMAaTUYECKUE TPYIIIbl OPraHU3MOB

2.3




2.4

DBOJIIOLMS YETIOBEeKa. AHTPOMOJIOTUS KaK Hayka. Pa3BUTHE MpENCTaBICHUNA O
MIPOMCXOXACHUN 4YesoBeka. MeTolbl M3ydeHusi aHTpornoreHesza. CxojicTBa u
pa3nuuus YeJloBeKa U )KMBOTHBIX. CUCTEMATUUECKOE MTOJI0KEHHUE YEIOBEKA.
JBmxymiue cuibl (hakTopbl) anTponoreHesa. Hacnencrsennas H3MEHYMBOCTh U
ecTecTBeHHbII 0TOOp. OOmecTBeHHBIH 00pa3 XKHU3HH, M3TOTOBJICHUE OpYIUil
Tpy/a, MBIIIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaJMM ¥ BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
ymenbli, YemoBek mnpaAMoxonsdmuid, YenoBek HeaHAepTaabCKui, YeroBek
pasyMHbIi. Haxolku MCKOIIaeMbIX OCTAHKOB, BPEMs CYIIECTBOBaHUs, 00J1aCTh
pacmipocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHS

2.6

YenoBeueckne pacbl. OCHOBHBIE OOJIBIINE PACKl: €BPONICOUIHAS (€Bpa3UiicKasi),
HErpo-aBCTpaJIONHAs  (9KBaTOpHalIbHAs),  MOHIOJIOMAHAs  (a3MaTCKO-
amepukanckasi). UepTbl MpUCIOCOOJIEHHOCTH MPEJACTAaBUTENIEH YeTOBEYECKHUX
pac K YCIOBHUSIM CyIIeCTBOBaHHMS. ENuWHCTBO uenoBeueckux pac. Kputuka
pacuzma

OpranusMebl 1 OKpyXxKaromias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3anatn/1 H Pa3aciibl 3KOJIOTHUU. MGTOI[LI 9KOJIOTHYCCKHUX
HCCHCHOB&HHﬁ. ODKOJIOTHYECKOE MHPOBO33PCHHUC. CpeI[LI o0uTaHuA
OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3AyIIIHAA, [IOUYBCHHAs, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckne (dakrtopel. Kiaccubukamus sKomoruyeckux — (HakTopos:
abnoTHYecKre, OMOTHYECKHME W AHTPOINOTCHHBIC. J[eHCTBHE 3KOJOTHYECCKUX
(hakTOpOB HA OPTaHU3MBI

3.3

AbuoTtnueckue (hakTophl: CBET, TeMIEepaTypa, BIAXKHOCTb. DOTONEPHOIU3M.
[Ipucniocobnennss OpraHU3MOB K JCHCTBHIO a0MOTHYECKUX (HaKTOPOB.
buonoruyeckue puTMbl

3.4

buotnueckue dakropsl. Buasl 6MOTHYECKHX B3aUMOJEHUCTBUN: KOHKYPEHIIHS,
XHUIIHAYECTBO, Mapa3uTHU3M, MYTyalau3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIM3M, HEUTpain3M. 3Hau€HHE OHOTHUYECKHX
B3aUMOJICHCTBUH ISl CYIIIECTBOBAHHUS OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOITYyJIAINHN. OcHOBHBIE IIOKa3aTcJIin
MOomyJauuu: 4YMUCJICHHOCTb, IJIOTHOCTBH, POXKIAAEMOCTb, CMCPTHOCTH, IMMPUPOCT,
MUrpamnus. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJISALIUA U eé peryiannud

Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CooOmiecTBo opraHu3smMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BUIOBAs,
IIPOCTpaHCTBEHHAas, Tpoduueckass (mumeBas). Buabl-nomuHaHTsl. CBs3M B
ouoneHo3e

4.2

Okosnoruueckue cucrembl (3kocucteMsl). [lonstue 00 »skocucreme u
6uoreoneHose. DyHKIMOHATbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: IMPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB M TOTOK OSHEPruu B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InIieBbie ienu u
cetu. OCHOBHBIE TIOKa3aTelIM SKOCUCTEMBL: OHMoOMacca, IPOAYKIUS.
DKoJIOTHYeCcKHe TUPaMUJIbL: TPOAYKIIMH, YUCICHHOCTH, Onomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpETyYIsiiysl, pazsutue. Cykueccus

4.3

[IpupoHbIE 5KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWMHOT'O UITN
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPONIOTEHHBIE  HKOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMsl.
buonoruveckoe 1 X034HCTBEHHOE 3HAUEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak ¢akrop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTo pazHooOpa3us Ha 3emiie




VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuimpl, coctaB M CTPyKTypa
ouocdepsl. XKupoe BemecTBo u ero ¢yHkuuu. OcoOeHHOCTH OMocdephl Kak

4.4 100abHOM dKOCcUCTEeMBI. JIMHAMUYecKOoe paBHOBECHE U 0OpaTHast CBSI3b B
6uoctepe. KpyroBopoTsl BemecTB U OMOr€OXMMUYECKUE LHKIBI 3JIEMEHTOB
(yrnmepopa, azora). 3oHaIbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITU
YenoseuecTBo B OMochepe 3eMian. AHTpOIIOTeHHBIC H3MEHEHUs B Ouocdepe.

45 ['moGanbHbIEe HKOIOTHYECKHE TPOOIIEMBI.

OcHOBa pPAaLlMOHAIBHOIO YIpPABJICHUS MNPUPOJHBIMU pecypcaMu U HX
ucnosib3oBanue. JlocTikeHust OMOJIOrMH U OXpaHa IPUPOIbI




2. IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IIPE/IMETA
«BHOJIOT'US1» HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
Cormacao ®I'OC COOQO, ycraHaBIMBarOTCs TPEOOBaHUS K pe3yJIbTaTaM OCBOSHHUS 00 yJarOIIUMHCS
POrpaMM CPETHETO OOIIero 0Opa3oBaHusl: TMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPE JHUYHOCTHBIX PE3YJILTAaTOB OCBOCHHUA IIPEAMETA «buonorusy» BBIACIICHBI
CICOYIOIUEC COCTaBJIAIOIIUC! OCO3HAaHHC O6y‘laIOHlI/IMPICH pOCCHﬁCKOﬁ Fan(HaHCKOﬁ
HICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaAMOCTOATCIBHOCTHU M CaMOOIIPCACIICHUIO,
HaJIM4YUC MOTHUBaAllUHU K O6yLIeHI/IIO 6I/IOJ'IOFI/II/I, HOCJICHalpaBJICHHOC pPa3sBUTHEC BHYTPCHHHUX
Y66)K,Z[6HI/H>'I JINYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH H HCTOPUYICCKHX Tpazmunﬁ Pa3BUTHA
OMOJIOTUYECKOr 0 3HaHHA, TOTOBHOCTb U CIIOCOOHOCTH o6yqafoumxc;1 PYKOBOJACTBOBATLCA B CcBOCH
ACATCIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, IPUCYIIUMH CHUCTEME OHOJIOTYECKOT0
06p330BaHI/I${, HaJIMYKUE 3KOJOTINMYCCKOro MmpaBOCO3HAHUA, CIIOCOOHOCTH CTaBUTh e U CTpOUTH
KHN3HCHHBIC ITJIAHBI.

JlugHOCTHBIE pPE3yNbTaThl OCBOEHUA TpeaMeTa «bHUONOTHs» TOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOM NEATETHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUUCKUMH
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, MIPUHSATHIMU B
oOmiecTBe MpaBUJIAaMU U HOPMaMU TOBEICHHS M CHOCOOCTBYIOT IpolieccaM CaMOMO3HAHMS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIUU JHUYHOCTU, MATPHOTU3MA,
YBa)XEHUSI K 3aKOHY M TMPABOMOPSAKY, YENOBEKY TPyAa U CTaplieMy MOKOJEHHIO, B3aHMHOTO
yBaXEHUs, OEpPEeKHOr0  OTHOIICHWS K  KyJAbTYpHOMY  HACIEIUI0 W TPAAMIIUIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JImgyHOCTHBIC PE3YyIbTaTbl OCBOCHUSA yqe6H0r0 mnpeameTa «buoorusy I0DKHEI OTpaxaTb
TOTOBHOCTb M CIIOCOOHOCTH 06yqa}0mnxc;l PYKOBOACTBOBATHCA C(i)OpMHpOBaHHOﬁ BHYTpCHHeﬁ
MO3UIUEH JINYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yﬁe)i(,[[eHPIﬁ, COOTBCTCTBYHOIIUX  TPAAULIHUOHHBIM  I[IECHHOCTAM pOCCHﬁCKOFO O6H.[CCTB3.,
paCIupCHUC KU3HCHHOI'O OIIbITa W OIIbITa ACATCIIBHOCTH B IMPOLECCE pCaIn3allud OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIbHOM ACATCIIBHOCTHU, B TOM YHCJIC B YaCTH:

1) Tpa’)xAaHCKOI'0 BOCITUTAHUA:

c(OPMUPOBAHHOCTH I'PAKIAHCKON TIO3UIMU 00YYaIOIIErocs Kak akTHBHOTO i OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IIeCcTBa;

® OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB U OOA3aHHOCTEH, yBa)KEHHME 3aKOHA U
[IPaBOIOPSIKA;

® TOTOBHOCTb K COBMECTHOW TBOPYECKOH JI€ATENLHOCTH MPHU CO3JJaHUU y4eOHBIX MPOEKTOB,
pemieHMM y4yeOHBIX M IO3HABATENBHBIX 3a/a4, BBIIOJHEHUM OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

® CrocoOHOCTh ONpeAENsATh COOCTBEHHYIO TO3MLHUIO [0 OTHOLICHHIO K SBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

® yMEHHE YYMUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C DPa3HBIMH YOSKICHUSIMHU, KYIbTYPHBIMU IIEHHOCTSMHU H
COLIMAJIBHBIM ITOJIOKEHUEM;

® TOTOBHOCTh K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4YEOHBIX,
[IO3HABATEJIBHBIX U HUCCIENOBATEIIbCKUX 3a7a4, YBAXKUTECIBHOIO OTHOLICHHUS K MHEHHIO
OIITOHEHTOB MPU 0OCYXkJIEHUH CITIOPHBIX BOIMPOCOB OMOIOTHYECKOTO COJIEPIKAHMS;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM ACATENBHOCTH;



2) MaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON IpakIaHCKOW UACHTUYHOCTH, ATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepes; PoauHoi, ropipocTy 3a cBOM Kpaid,
cBoI0 PonuHy, CBOH S3BIK M KYJIBTYpPY, IPOILIOEC U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO
Hapopa Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACIECIUI0 MW TaMATHHKAM IPUPOIBI,
JTOCTHKEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CIIOCOOHOCTh OIIEHWMBATh BKJIAJ, POCCHMCKHUX YYEHBIX B CTAHOBJIEHHUE W Pa3BUTHE
OMOJIOTHH, TIOHUMAHMS 3HAYCHUS] OWOJOTHM B MO3HAHWM 3aKOHOB NPHPOJABI, B >KH3HU
YeJIOBEKa M COBPEMEHHOTO OOIIECTRA;

uaenHas yoekIEHHOCTb, TOTOBHOCTD K CITY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HapoAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENISIM, CO3JaHHK0 CEMbU HA OCHOBE
OCO3HAHHOTO MNPUHATHS LIEHHOCTEH CEMEWHOW W3HU B COOTBETCTBHHM C TPaAULIUASIMU
HaponoB Poccuu;

4) 5CTETHYECKOTO BOCIIUTAHHMS:

9CTETUYCCKOC OTHOIICHUEC K MHPY, BKIIIOYas 3CTCTUKY 6I>ITa, HAaYYHOT'O U TCXHUYCCKOTO
TBOpPYECTBA, CIIOpTAa, TpyAa, O6IJ_ICCTB€HHBIX 0THOH.IeHPII>i;

INOHHUMAaHHEC SMOLIMOHAJILHOI'O BO3,ZL€I\/’ICTBI/I$[ JKHBOI npupoanl 1 eé OCHHOCTH,
TOTOBHOCTH K CaMOBBIPAKCHUIO B PA3HBIX BUaX UCKYCCTBA, CTPEMIICHUC ITPOABJIATH
KadeCTBa TBOp‘IGCKOI\/'I JIMYHOCTH,

5) ¢usnueckoro BocmUTaHHS, (GOPMHUPOBAHUS KYIbTYPHl 370POBbS H HSMOIMOHAIBHOTO
Oyaronoayqms:

NOHUMAaHME U peanu3alys 370poBoro 1 0e30macHoro oopasa *KHU3HH (310pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX MpaBWI U HOPM, COAJaHCUPOBAHHBIM PEXUM 3aHATHH U
OTAbIXa, peryispHas (u3MdecKkas aKTHUBHOCTb), OEpeX HOro, OTBETCTBEHHOIO H
KOMIIETEHTHOI'O OTHOUIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHUECKOMY 3/10POBbIO;
NOHMMaHHE IIEHHOCTH TNPAaBWJI WHAWBHUIYAIBHOTO U KOJUIEKTMBHOTO O€301acHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJIEJCTBUI U HENPUSTHUS BPEIHBIX MPHUBBIYEK (YIMOTPEeOJIEHUS aIKOTOJId,
HapKOTHUKOB, KYPEHHUS);

6) TpyIOBOTO BOCIIUTAHUSI:

TOTOBHOCTL K TPyAY, OCO3HAHUEC ICHHOCTU MaCTCPCTBA, pr,[[OJIIOGI/IC;

T'OTOBHOCTH K aKTHUBHOH ACATCIIBHOCTHU TEXHOJIOTUYECKOM u COIMATBLHOM
HaIIpaBJICHHOCTH, CIIOCOOHOCTH WHUIUUPOBATh, IUJIAHUPOBATH W CAMOCTOSATCIBHO
BBIIIOJIHATD TaKYI0 JCATCIbHOCTD,



MHTEpEC K pasin4HbIM cpepam NpodeccCHOHANbHON NESTeNbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIM BeIOOp Oymymiel mpodeccun u pearu3oBbIBaTh COOCTBEHHbIE >KU3HEHHBIC
TUTaHBL;
TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHMIO U caMOOOPa30BAHUIO HA MPOTSKEHUU BCEH
KHU3HH;

7) J3KOJOIrH4YC€CKOIro BOCIIMTaAHUA:

9KOJIOTHYECKH Liejecoo0pa3Hoe OTHOILIEHHE K MPUPOIe KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBILICHUE YPOBHS YKOJIOTMUYECKOM KYJIbTYphl: IPHOOPETEHUE OTbITA INITAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCJICICTBUM 11 OKPYKAIOIIEH CPEIbL;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;
CHOCOOHOCTh MCMOJIB30BaTh MpHOOpeTaeMble IPU U3YYEHUN OMOJIOTUU 3HAHUS H YMCHHS
IpU  pEUICHUH TpoOJieM, CBA3aHHBIX C PALHUOHAIBHBIM  IPHUPOJIONOIH30BAHUEM
(coburoienre mpaBuil OBEICHUS B IPUPO/Ie, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, 3KOCUCTEM, Orochepsl);

AKTMBHOE HEINPUATHE ACHCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIEH IPUPOLHOU cpene,
yMEHHE POTHO3HPOBATH HeOIaronpusTHbIE 9KOJIOTHUECKHE MOCIIEACTBHS
MpeaNPUHIUMAEMbIX JEHCTBUI U NIPEIOTBPALATh UX;

HAJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, IKOJIOTUYECKOW KYIbTYpBHI, OIBITA
JEATEIbHOCTH 3KOJIOTMYECKOW HAIIPaBICHHOCTH, YMEHHUs PYKOBOJCTBOBATbCS HMHU B
HO3HaBaT€HBHOﬁ, KOMMYHHKaTHBHOﬁ u COIII/IEUIBHOIZ IMPAKTHUKE, TOTOBHOCTU K Y4aCTUIO B
MIPAKTUYECKON ACSITETFHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HCHHOCTH HAYYHOT'O ITO3HAHU:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOT€ KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDPE;
COBEPUICHCTBOBAHHUE A3BIKOBOM 1 UNTATENIBCKOM KyJIBTYPBI KaK CPEACTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE creuu(UKN OMOJOTUM KaK HayKH, OCO3HaHUA €€ poiu B (pOpMHpPOBAHUHU
palMOHABHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM LIEJIOCTHOIO TpeACTaBieHus o0
OKpY’KaloIlleM MHpe Kak O €IUHCTBE HpPUPOIbI, YelloBeKa M OOILIecTBa, B MO3HAHUH
IPUPOJHBIX 3aKOHOMEPHOCTEW W pELlIeHMH NpoOdjeM COXpaHEHUS MPUPOIHOTO
paBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTUU JJIi COBPEMEHHON IIUBUIIM3AIMH: O0eCIieueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3/IaHUE TEPCHEKTUBHBIX OHOTEXHOJIOTUH,
CHOCOOHBIX pelniaTh pecypcHble MpoOJIeMbl Pa3BUTHS YEIOBEYECTBA, IMOUCKA IyTeH
BBIXOJIa W3 TIJOOAJNBHBIX 3KOJOTMYECKHX MpobieM U olecreyeHus Iepexoja K
YCTOMYMBOMY Ppa3BUTHIO, PAallMOHAIBHOMY HCIIOJIB30BAHUIO TNPUPOJHBIX PECYpPCOB M
(hOpMHPOBAHNIO HOBBIX CTaHJAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHX 3HAHUH B LIEJSAX MOBBILICHUS OOMIEH
KYJIbTYpbl, ECTECTBEHHO-HAyYHOW IPaMOTHOCTH, KaK COCTaBHOM 4acTHU (pYyHKIIMOHATbHON
IrPaMOTHOCTH O0y4atonuxcs, GopMUpyeMoil pu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HMCIIOJIb30BaTh MOJy4YaeMble 3HAHUA JUIS aHajdu3a U OOBSICHEHUS SBICHUN
OKpY>KaloIIero MUpa U MPOUCXOSAIINX B HEM U3MEHEHHH, yMeHHe JeraTb 000CHOBaHHbIE



3aKJIIOYCHHA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIHUXCA JAHHBIX C HCJIbIO MOJTYUCHUA
AOCTOBCPHBIX BHIBOIOB;

® CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIB30BaTh OHMOJIOTHUECKHE 3HAHMS ISl PEIICHHUS
HpO6HeM B pCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

® OCO3HaHHE IICHHOCTH HAyYHOHU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

® TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPA30BaHUIO, K
aKTMBHOMY TOJYYEHHIO HOBBIX 3HAHHMH 1O OHOJIOTMH B COOTBETCTBHH C XM3HEHHBIMH
nOoTpeOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3yibTaTbl OCBOEHHS yueOHOro npeamera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS  OOyYArOIIMXCS  MEKIUCHUTUTMHAPHBIC
(MexXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIINE LIETOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOAO0B IMO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHS,
SIBJICHHE, TpPOIeCC, CHCTeMa, HAay4HBId (DaKkT, MPHHLWI, TUIOTE3d, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCClleloBaHUe, HaOII0JEHUE, M3MEPEHUE, SKCHEPUMEHT U JIPYIHX), YHUBEpCalIbHbIE
yueOHble JeiicTBUs (IIO3HABaTelIbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE), 00€CIeUUBAIOIIIE
¢dopmupoBaHre (PYHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOM KOMIIETEHLUH OOy4aroIuxcs,
CHOCOOHOCTh o0yyaroimuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble JeMCTBUS B I03HABaTEIbHOH H
COLIMAJILHON ITPaKTHKE.

MeranpeameTHbie pe3yinbTaThl OCBOCHHUS MPOrpPaMMbl CPEIHEr0 00IIero oOpa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘Ie6HI)IMI/I IIO3HABATCIIbHBIMHU HeﬁCTBHHMH:
1) Ga3oBbIE JIOTHUECKUE ICHCTBHS:

®  CaMOCTOATENIbHO (OPMYIMPOBaTh M AKTyaIM3UpOBaTh NpoOIeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

® UCMOJb30BaTh INPH OCBOEGHUHM 3HAHUM MNpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHAIu3a,
CHUHTE3a, CPAaBHEHMUS, Ki1accudukau, o000IIeHNs ), paCKPbIBaTh CMbBICII OMOIOTMYECKUX
MOHATUM (BBLACNATh UX XapaKTepHble MPU3HAKM, YCTaHABIMBATh CBSI3U C APYTUMHU
MOHATHUSIMH);

e OmpeleNiaTh LEeNU JAEATEIbHOCTH, 3a/laBas HapaMeTpbl U KPUTEPUU HUX JOCTUIKEHMUS,
COOTHOCHUTB PE3YJIbTAThl IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIENISIMU;

® CMOJIb30BaTh OWOJIOTMYECKUE TOHSTUS ISl OOBSICHEHHsS (aKTOB U SIBJICHHUM >KHUBOMN
MIPUPOJIBI;

® CTPOUTH JIOTHYECKHE pacCyXJAeHUsl (MHIYKTUBHbBIC, JAECIyKTHUBHBIE, IO AaHAJOTHUH),
BBISBJIATH 3aKOHOMEPHOCTM M TNPOTHBOPEYMsS B PACCMAaTPUBAEMBbIX  SIBJICHMSX,
(GbopMyIHpOBaTh BBHIBOJIBI U 3aKIIOUYECHHUS,;

® [IPUMEHATh CXEMHO-MOJEIIBHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMbIX OMOJOTHMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3zHOTro
poJia, BHIABIEHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

e pa3pabaTbIBaTh IJIaH PELIEHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLUXCSI MATepUAIbHBIX
1 HEMaTEpUAJIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B I€ATEIBLHOCTD, OLICHUBATL COOTBETCTBUE PE3YIbTATOB LENISM,
OLICHUBATb PUCKHU ITOCJIEICTBUM NEATEIBHOCTH;

KOOPJMHUPOBATh U BBIIIOJIHATH padOTY B YCIOBUAX PEAJIbHOT0, BUPTYAIbHOIO U
KOMOHMHUPOBAaHHOI'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEIICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BbBIC UCCIEAOBATEIBCKUE ICHCTBHUS:

BJIAJICTh HAaBBIKAMU Y4€OHO-UCCIIEI0BATEIBCKONW M MIPOSKTHON IESTEIbHOCTH, HABBIKAMH
paspeleHusi MpoOsieM, CIOCOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY
METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJI0B IO3HAHUS;
UCIIOJIb30BaTh PA3JIMYHbIE BUJBl AESITEIBHOCTH IO IMOJIYYEHHIO HOBOIO 3HAHHUA, €r0
MHTEpIpEeTaINH, TPEoOPa30BaHUIO0 U IPUMEHEHHUIO B yUYEOHBIX CUTYalUsIX, B TOM YHCIIE
P CO3J]aHUH YU€OHBIX M COIUAIBHBIX POCKTOB;

dbopMUpOBaTh HAYYHBIH TUI MBILIUICHUS, BJa/IeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH
MOHATUSIMU U METOJIaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/a4d B 00Pa30BaTENLHON JACATEIHOCTH H
KU3HEHHBIX CUTYaLUX;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIE CBSA3M M aKTYaJIM3UpOBaTh 3aJady, BBbIIBUTATb
TUNOTE3y €€ pelIeHusl, HaXOUTh apryMEHTHI JUIsl JOKAa3aTelIbCcTBa CBOMX YTBEPKIICHHI,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELLICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEIICHUS 3aJauyd pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATb UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IEJICHANIPABIICHHBIN MOUCK MIEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS B
npodeccCuoHaNbHYIO Cpemy;

YMETh TEPEHOCUTh 3HAaHUS B I[O3HABAaTEIIbHYHD U  MPAKTUYECKYIO0  001acTu
KHU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIAraTh OPUTMHAIbHBIE TOJAXO/bI U PEIICHHUS], CTABUTD
poOJIEMBI U 3a/1a4M, JOIYCKAIOIUE alIbTEPHATUBHBIE PEILICHMUS.

3) paborta ¢ uHpOpManuei:

OpUEHTUPOBATHCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpManuu (Tekcre ydeOHOro mnocoOwus,
HAy4YHO-TIOMYJISIPHOM  JIUTEparype, OWOJIOTUYECKUX CJIOBApSAX U  CIPAaBOYHMKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHETe), aHAIN3UPOBaTh HHPOPMALUIO PA3TUYHBIX
BUIOB U (OpM TpEACTaBICHUS, KPUTUYECKH OIEHHWBAaTh €€ JIOCTOBEPHOCTh MU
HENPOTUBOPEUNBOCTD;

(dbopMynHUpoBaTh 3aMpockl U NPUMEHATh Pa3JIMUYHbIE METOJbl NMpPU TOHCKE M OTOOpE
Ouosornueckoil nHGopMaIu, HeoOXOAMMOM JIJIsl BBITIOTHEHNS YIeOHBIX 3a/1a4;
nproOpeTaTh OMBIT MCIOJIB30BAaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOIHH,
COBEPILICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMSI PA3JINYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNbHYIO (OpMYy TMpeACTaBIeHUS OHOIOrHYECKON
uHpopManuu (cxemsl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOE);
WCIIOJIh30BaTh HAyYHBIA SI3BIK B KAaueCTBE CpEIACTBAa IMpU paboTe C OMOIOTHYECKON
nH(popManuen: NPUMEHATh XUMHUYECKHe, (U3MYecKhe M MaTeMaTHYeCKHe 3HaKu HU
CHUMBOJIBI, (hOpMYJIbl, a00OpeBHATypy, HOMEHKIIATYpY, UCIIOJIb30BaTh U MPeoOpPa3OBhIBATH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIAJHOCTH;



BJIQJICTh HABBIKAMHU pACIO3HABAaHUS M 3allUThl HHpOpManwu, WHHOPMAIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMHA HeﬁCTBHHMHZ

1) obmuieHue:

OCYILECTBIIATh KOMMYHHUKAIIMK BO BCEX c(epax )KU3HM, aKTUBHO y4acTBOBAaTh B JHAJIOTeE
WIA JUCKYCCHU IO CYHIECTBY OOCyXaaeMoi TeMbl (YMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJCHHs OTHOCUTENIBHO BBINOJIHEHUS MIPEAJIAracMoM 3a1auu, YUYUThIBATh
MHTEPECHI U COTNIACOBAHHOCTb MO3ULIUHI IPYTUX YYaCTHUKOB JHAJIOra Ui IUCKYCCUN);
pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOLIEHMs, NOHUMAaTh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHTyalUd, yMeThb CMsT4arb
KOH(JINKTHI U BECTU TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMH CIOCOOAMHU OOLICHUS U B3aMMOJACUCTBUS, MOHUMATh HAaMEpPEHHS
APYTUX JIOACH, IPOSIBIATh YBAXUTEIHHOE OTHOLICHHE K COOECEIHUKY U B KOPPEKTHOM
dbopme popMynupoOBaTH CBOM BO3PAKEHHS,;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHsI C HCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) COBMECTHasI IeSITECIbHOCTD:

NOHMMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAHAHON W MHIMBUAYAIHHON pabOTHI MpH
pelieHn OWOJIOTUYECKOW TIPOOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TPUMCHCHHS
TPYMIOBBIX (hOPM B3aUMOICHCTBUS IPU PELICHUN Y4eOHOU 3a1auu;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JEUCTBUN C Yy4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

NPUHUMATh LEIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BBIBATH W KOOPAMHUPOBATH
JIEUCTBUSA MO €€ TOCTHXKEHUIO: COCTABIIATH IIJIaH JEUCTBUM, PACIIPEEIATh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJIa/la M KaXKJOr0 y4aCTHUKA KOMaH/Ibl B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJEH C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTHUBHOE CTPAaTETUYECKOE IIOBEICHHWE B pPA3JIUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpayKeHHE, ObITh HHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSMMU:

1) camoopranu3zanus:

UCIIONIb30BaTh OHMOJIOTUYECKHE 3HAHUS /JIs BBIBICHHS MPOOJIEM M UX pEHICHUS B
KU3HCHHBIX U YICOHBIX CUTYyAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUI 1I€TIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBHASAX W IIOCTYNKax MO OTHOWICHHWIO K XUBOM NIPHUPOAE, CBOEMY 3J0POBBIO H
3I0POBBIO OKPYKAFOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENbHYIO JESATENIbHOCTh, BBISBISATH IMPOOJIEMBI,
CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON AEATEIHLHOCTH U
YKW3HECHHBIX CUTYalUsIX;

CaMOCTOSITENIFHO COCTABJIATh IUIaH PELICHUs TPOOIeMbl ¢ YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;



® 1aBaTh OLICHKY HOBBIM CUTYALUSIM;

® pacIIUpATh paMKH y4eOHOTrO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTCHHUI;

e JenaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHNUE;
® OlEHUBATh NPUOOPETEHHDIN OIIBIT,

e cnocoOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHHUIO MIMPOKOH SPYAULIMHU B Pa3HBIX 00JaCTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

® J1aBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

® BJIAJICTh HABBIKAMU MTO3HABATEIILHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBHIMA
U MBICIIUTEIIBHBIX MPOLECCOB, MX PE3yJbTAaTOB M OCHOBAHUM, HCIIOJIb30BaTh MPHUEMBI
pediiekcuu 71 OLEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

® YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

® [IPMHHMMATh MOTHUBBI U @pTYMEHTBI IPYTHUX MPU AHAIU3E PE3YJIbTATOB IESITEILHOCTH;

3) npuHsATHE CE0s U APYTUX:

® [puUHUMATH ce0sl, MIOHUMAasi CBOU HEJOCTAaTKU U JJOCTOUHCTBA;

® [IPUHMMATb MOTHBBI U ApI'YMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIbTaTOB AEATEIbHOCTH;
® [IpU3HABATh CBOE MPABO U MPaBO JPYTUX Ha OLIMOKH;

® pa3BUBaTh CHOCOOHOCTh OHUMATh MUP C MO3ULMU APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpaMMbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buosiorus» HaydHble 3HaAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEHMIO, HMHTEpPIpPETAlMd U MpeoO0pa3oBaHUIO 3HAHUM, BUIbI
JESTEIIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTYallMsX, a TAK)KE B pEaIbHbIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Onojoruei. B mporpamme
IpeMETHBIE Pe3yNbTaThl IPEACTABICHBI 10 roJjaM 00y4eHusl.

[IpenmeTHbIe pe3yabTaThl OCBOSHHS yueOHOTO peamera «buonorus» ¢ 10 knacce nomKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe W pPOJIM OMOJIOTUM B CHUCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MUpa U
HAay4YHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJIEp>KaHHE OMOIOTMYECKHX TEPMUHOB U MOHATHUN: )KU3Hb, KIIETKa,
OpranusM, MeTabosu3M (0OMEH BEIIEeCTB U MPEBPALEHNE SHEPTHH ), TOMEOCTa3 (CaMOperyJIsiius),
ypOBHEBasi  OpraHW3alusi  KUBBIX  CHUCTEM, CaMOBOCIIPOMU3BEACHHME  (PENpoayKIus),
HACJEJICTBEHHOCTh, '3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE H3jaraTb OHOJIOTUYECKHE TEeOopuH (KJIETOYHAas, XPOMOCOMHas, MYyTal[MOHHasi,
LEHTpaJibHas JI0TMa MOJeKyJsipHoW Ouoiorum), 3akonsl (I. Mennens, T. Moprana, H. 1.
BapunoBa) u yuenus (o LeHTpax MHOT0OOpa3us U MPOUCXOKICHHS KyIbTypHBIX pacteHuit H. 1.
Bagunosa), onpeaensTs rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BJaJIeTh METOJaMHM Hay4YHOTO MO3HAHUS B OMOJIOTWHU: HAOJIOJCHUE M OIMCaHHE
KHUBBIX CUCTEM, IPOLIECCOB U SIBICHUI, OpraHn3aIus U MPOBEIeHUE OHOIOTMYECKOTO



OKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISBICHHE 3aBHUCUMOCTH MEXKIY HCCICIYeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PpEe3yNbTaTOB, HCIOIb30BAHHBIX HAyUHBIX MOHSTHA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHUHU MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIC NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHa BEIECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIIOJIOTBOPEHUS, PA3MHOXKCHHS, UHANBUAYAILHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHATH MOJYYCHHbIEC 3HAHUS AJI OOBSCHEHUS OHOJOTMYECKHX IMPOILIECCOB U
SIBIICHUH, ISl IPUHATUS TPAKTUICCKUX PEIICHUHN B TIOBCETHEBHOM JKU3HHU C LENbI0 00SCTICUCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIIOAEH, COOJIOACHUS HOPM
rPaMOTHOTO TIOBEJCHHS B OKpYXKarolled NPUPOAHON cpene, MOHHUMAaHHE HEOOXOIUMOCTHU
UCIIOJIb30BaHUsl JJOCTUKEHUM COBPEMEHHOW OHMOJOTHMH M OMOTEXHOJOTUH Ji pallOHaIbHOIO
PUPOONIOIB30BAHNUS;

YMEHHE pelaTh JJEMEHTapHbIe TEHETHYECKHE 3aJjadyd Ha MOHO- W JUTHOpUIHOE
CKpEIlMBaHKE, CIEIUICHHOE HACIEJ0BaHUE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO CKPEIIMBaHUs
JUTSI TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M NPAKTUYECKHUE PAa0OTHI, COONIONATh MpaBWiIa MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W MHTEPIPETUPOBATH HHQPOPMAIMIO OHMOIOTHYECKOTO
COJepKaHUs, BKIIOYAIONIYIO0 ICEBJAOHAYYHbIC 3HAHWS W3 PA3IMYHBIX HCTOYHHMKOB (CpeAcTBa
MaccoBOW MH(MOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STHYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBaHUM B OMONIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHBIE COOOIIEHUS, 0000mas
Ouonornyeckyro HMHGOPMAIMI0O H3 HECKOJIBKMX HCTOYHMKOB, TPAaMOTHO HCIOJIB30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

Konnpukarop nposepsieMbIx TpeOOBaHHI K pe3y/JIbTaTaM 0CBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHON NMPOIPaAMMbI, HCII0JIb3YeMbIX B PETHOHAJIBHBIX H (peepaabHbIX
Nnpoueaypax oneHkH KayecrBa oopazoBanus (10 kiaacc)

Ko .
- (I)lBe AEMOT0 HponepﬂeMble l'[pEIlMeTHbIe pe3yJ11>TaT1>1 0CBOCHHUA OCHOBHOHU

pobep 00pa3oBaTeIbHON MPOrpaMMbI CpPeTHEr0 001Eero 00pa3oBaHus
pe3yJbTara

ChopMupoBaHHOCTh 3HAHUHM O MecTe U poJii OMOJOTMM B CHUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTHHBI MHpa W HAay4HOIO
MHPOBO33PEHHUS; O BKJIAJE€ POCCUHCKMX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM; (PYHKIMOHAIBHOM TpaMOTHOCTH
YeJIOBEKa JUIS PEIICHUS KU3HEHHBIX 3a7a4

YMeHHne pacKkphiBaTh COACp)KaHWE OWOJOTUYECKMX TEPMHUHOB |
MOHATHUH: )KU3Hb, KJIETKa, OpraHu3M; MeTabosin3M (0OMEH BeleCTB U
2 MpeBpalleHHe SHEPTuu), roMeocTa3 (camMOperyisuus), ypoBHEBas
OpraHu3aIys )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOTYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U PAa3BUTHE

YMmenue — u3naratb ~ OWoOJIOTHYECKHE  TeopuM  (KJIeTOouHas,
XpoMOcOMHasi, MyTanuoHHasi), 3akoHbl (I'. Mengens, T. Moprana,
3 H.W. BaBwioBa) u yueHus (0 IIEHTpax MHOroobpasusi u
MPOUCXOXKACHUS  KylIbTYpHbIX  pactenuit H.M.  Basunosa),
OIPEJENATh I'PAHULIBI UX IPUMEHUMOCTH K JKUBBIM CHUCTEMaM




YMeHrne BIageTh METOJaMH HAyYHOTO TIO3HaHHWS B OHOJIOTHH
(HaOJyro/IeHNE W OIMCAHHME KMBBIX CHUCTEM, TPOIIECCOB U SIBJICHUH;
OpraHm3aiys © TMPOBEICHHE OHMOJOrMYECKOTO JKCIEPUMEHTA,
BBIIBOKCHUE  TUIOTE3bl,  BBISABICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BEJIMYUHAMU, 00BsICHEHHE MOJTY9E€HHBIX
pe3yabTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX IMOHSITHI, TEOPUH U
3aKOHOB; YMEHHE JielaTh BBIBOJBI HA OCHOBAaHUHM TOJYYCHHBIX
pe3yIbTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT H DJYKAPHOT, OJHOKJIETOYHBIX M MHOTOKIJIETOYHBIX
OpPraHU3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
5 MPEeBpAICHUS SHEPTUU B KJIETKe, (DOTOCHHTE3a, MIACTUYECKOTO U
JHEPreTUYeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO03a, Meko3a,
OIUTIOJIOTBOPEHUS, PAa3MHOXKCHHS, WHIWBUIYaTbHOTO  Pa3BUTHI
opranusma (OHTOTEHE3)

YMeHue MNpUMEHSTh TONy4YeHHbIe 3HAHUS [UIsl  OOBSCHEHUS
OMOJIOTMUECKHUX MPOIIECCOB U SIBICHUM, JJI PUHATUS MPAKTUIECKUX
penieHui B TOBCEAHEBHOM JKM3HM B LEIAX  OOeCredYeHus
6 0€30IaCHOCTH CBOETO 3/I0POBbSI U 3JI0POBbSI OKPYXKAIOIIUX JIIOJIEH,
COONIOACHHUST HOPM TPaMOTHOTO TIOBEICHHUS B  OKpY’Karolei
MPUPOJIHON cpelie; TMOHMMaHUE HEOOXOJUMOCTH HCIOIb30BaHUS
JOCTH)KCHHH COBPEMEHHOM OHOJOTMM W OHOTEXHOJIOTHH ISt
palMoOHAIBHOTO PUPOAOTIOIH30BAHUS

YMeHue peumiatb 3JEMCHTAPHBIC I'CHCTUYCCKHUEC 3ada4d Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CICIIJICHHOC HACJICAOBAHUC,; COCTABJIATDH

! CXEMBI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JIIA npeacKasaHus
HacJIeJ0BaHHs IPU3HAKOB y OPraHU3MOB
YMeHue BBINOJNHATH J1a00OpaTOpHblE W MNpPaKTHUYECKHE pPaloTHhl,
8 coOroAaTh npaBuiia Mpu paboTe ¢ yueOHbIM U J1a00paTOPHBIM

o0opyoBaHUEM

YMeHue KpuTH4ECKH OLIEHWBATh U UHTEPIPETUPOBATH UHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEpXkKaHUs, BKIIOYAIONIYI0O IICEBIOHAyYHbIE
9 3HaHHUA M3 Pa3IUYHbIX HMCTOYHHUKOB (CMMU, HayuyHO-momynsipHbIE
MaTepHalbl); STHUECKHE AaCIEKThl COBPEMEHHBIX MCCIIEOBaHUN B
OMOJI0T UM, MEUIIHE, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIC TUCEMEHHBIE U YCTHBIE COOOIIICHMUS,
10 0000111251 6M0I0rHYecKyt0 HH(POPMAIUIO U3 HECKOJIBKHUX HCTOUHUKOB,
TPaMOTHO UCTIOIB30BaTh MOHATHWHBIN amnmmapar OHOJIOTHH

11 KJIACC

[IpenMeTHBIC pe3ybTaThl OCBOCHHS yueOHOTO peameta «buonorus» 6 11 knacce nomkHbBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTe M POJU OHMOJOTHHM B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpaA H
HAyYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6I/IOJ'IOFI/II/I, CbYHKI_[I/IOHaJ'IBHOﬁ l"paMOTHOCTI/I YCJIOBCKA IJIA peH_IeHI/ISI JKHU3HECHHBIX 3aJ/1a4,

YMEHHE PacCKphIBATh COJIEP)KaHUE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TTOMYJISIIHS,
reHo(OHA, SBONIONHS, JBUXKYIIHME CHIBl ((aKTOpBl) OSBOJIOIUHU, MPUCTOCOOIECHHOCTH
OpPTaHW3MOB, BHJ000pa30BaHUE, JSKOJOTHYECKHE (AKTOPBI, OSKOCHUCTEMa, TPOAYICHTBI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs, YKOJIOTHIeCKas MupaMuia, OnoreomneHos, onocdepa;



yMEHHe Wu3Jarath Ouosiornueckue Teopun (dBomonuoHHas Teopus Y. JlapBuHna,
CHUHTETHYECKasl TeOpHs SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus IJaBHBIX HampaBieHUd U myted sBomonuu A. H. CeeproBa, yueHus O
ounoctepe B. U. BepHauckoro), onpenensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HaHUSA B OWMOJIOTWU: HAOIIOJEHHE U OMUCAaHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M TMPOBEJICHHE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIABM)KEHUE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIEyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATH CYIIECTBEHHbIE MPU3HAKU CTPOCHHSI OMOJIOTHYECKMX OOBEKTOB: BHJIOB,
NOMYJISIUMM, TNPOAYLIEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOI€OIEHO30B M HIKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONM  W3MEHYMBOCTH, E€CTECTBEHHOro  OTOOpa,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS IKOJIOTMUYECKUX (DaKTOpPOB Ha
OpraHU3MBbl, IIEPEHOCA BELIECTB U IOTOKA YIHEPIHH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHH B
HKOCUCTEMAax CBOEM MECTHOCTH, KPYroBOpPOTa BELIECTB M OMOr€OXMMHYECKHX LMKJIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MOJy4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJOTHYECKHX IMPOIIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELICHUI B OBCEHEBHOM KU3HHU C LENIbI0 O0ecieueHus
0€30ITaCHOCTH CBOETO 3[0POBbS W 3I0POBBS OKPYXKAIOIIUX JOJACH, COONIONEHUS HOPM
rPaMOTHOTO TIOBEJCHHS B OKpYXKarolled NPUPOAHONH cpelne, MOHMMaHuE HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKCHHH COBpEMEHHOI ouonoruu IS palroHaIbHOTO
[PUPO/IONOIIB30BAHUS;

YMEHHE pelIaTh dJIEMEHTApHbIC OMOJIOTHYECKHE 3a/ladyM, COCTABIIATH CXEMBlI IEepeHoca
BEIIECTB U HHEPTUH B dKOcHCTeMax (I[eMH MUTaHUs);

YMEHHE BBINIOJIHATH JTA0OPATOpHBIE U MpaKTHYeCKHe paboThl, cOOMIOIaTh IMpaBUia MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KPUTHUYECKH OIIEHMBAThb W MHTEPHPETUPOBATH HH(POpPMAIMIO OMOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBJAOHAYYHbIE 3HAHMS M3 Pa3IMYHBIX MCTOYHHKOB (CpEICTBa
MaccoBOW HMHGOpMAlNK, HAYYHO-TIOMYJIIPHBIE MaTepuaibl), paccMaTpuUBaTh TJI00AJIbHbIE
HKOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOIIEeHHs, 00001Ias
OMOJOTrMYeCcKyl0 HMH(POpPMAIMI0 M3 HECKOJbKUX HMCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

Konnpukarop nposepsieMbIx TpeOOBaHHI K pe3y/JIbTaTaM 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOIrPaAMMbl, HCII0JIb3YeMbIX B PETHOHAJIBHBIX H (peepaabHbIX
npoueaypax oneHKH KadyecTBa oopazoBanus (11 kiace)

Ko .
- (ilBe AEMOr0 HpOBepﬂeMble NMPEAMETHBIC PE3YJAbTATHI 0CBOCHHUH OCHOBHOH

poBep o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yjabTara

CchopMupoBaHHOCTh 3HAHUHM O MecTe U POJiIi OMOJOTMH B CHUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHbIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHON KApTUHBI MHpa U HAy4HOIO

! MHPOBO33PEHHUS; O BKJIAJE€ POCCUUCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM; (PYHKIMOHAIBHOM TPaMOTHOCTH
YyesloBeKa JJIs PeleHuUs )KU3HEHHbBIX 3a/1a4

2 YMeHue packprIBaTh cojiepKaHUe OMOJOTUYECKUX TEPMUHOB U

TIOHSITHI: BU, ITIOITYJIALIUA, FeHO(I)OHII, 9BOJIIOLUSA, ABUXKYIIUC CUJIBI




(dbakTops) ABOJTIOINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BHI000pa3oBaHUe,  DKOJOTMYecKHe  (aKTOphl,  DKOCHCTEMA,
npoaAyuCHTbI, KOHCYMCHTBI, pCAYLCHTDI, ICIIHU TUTAHWA,
IKOJIOTHYECKast MUpaMuia, OMoreoreHos, onochepa

YMmenue usnaratb OMOJIOTHUECKUE TEOPHH (IBOMIOIIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHs  OBOJIOIMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apoapiieBoro cxozacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u nmyreil sBomounu A.H. CeBeprioBa, yueHus
o Owochepe B.U. Bepnaackoro), omnpenensTh TpaHUIBI HX
MPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BIaNeTh METOJaMH HAyYHOTO IIO3HAaHUS B OHOJIOTUHU
(HaOJIIO/ICHHE W OIMCAHME KMBBIX CHUCTEM, IPOIIECCOB U SIBJICHUMU;
OpraHm3aiys © TMPOBEICHHE OHOJIOTHYECKOr0 JKCIEPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl,  BBISABICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMBIMU BEJIMYMHAMU, O0BsICHEHHE MOJTY9EHHBIX
pe3yabTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHITUN, TEOPUI U
3aKOHOB; YMEHHE JIeJlaTh BBIBOJBI HA OCHOBAaHUHM TOJYYCHHBIX
PE3yNIbTaTOB)

YMenne BBIJICIIATD CYILIECTBEHHBIE MPU3HAKU CTPOCHUS
OMOJIOTUYECKMX OOBEKTOB: BHUJIOB, TMOMYJALMN, MPOIYIICHTOB,
KOHCYMEHTOB,  PEAYLIEHTOB, OHMOT€OIEHO30B U  JKOCHUCTEM;
0COOCHHOCTU MPOLECCOB HacJICICTBEHHOM N3MEHUYMBOCTH,
€CTECTBEHHOI'O0 O0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPTaHHU3MOB, JIEHCTBUS SKOJIOTHYECKHX (DAaKTOPOB HAa OpPraHU3MBEI,
MepeHoca BEHIECTB M MOTOKAa DJHEPrMU B AKOCHCTEMAX,
AHTPONOT€HHBIX M3MEHEHHWI B OKOCHUCTEMAX CBOEW MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Ouocdepe

YMeHne TpUMEHATHh TIOJYYeHHBbIE 3HAHUS i1 OOBIACHEHHS
OMOJOTMYECKHX MPOIECCOB U SBIEHUH, ISl IPUHATHUS MPAKTHUECKUX
pelieHuit B TOBCEAHEBHOM JKM3HM B IEIIX oOecredeHus
0€30MaCHOCTH CBOETO 3/I0POBBSI U 370POBBS OKPYKAIOLIUX ITOJEH,
COOJIIOJIGHUsT HOPM TPaMOTHOTO TIOBEJEHUS B OKPYKaIOIIEH
MIPUPOIHOM cpefie; MOHUMaHHe HEOOXOIMMOCTH UCIIOJIb30BAHUS
JNOCTHKEHUI  COBPEMEHHOM  Ouoiiormu  JJii  PallOHAIBHOTO
MPUPOAONOJIb30BAHUS

YMeHue peniate 3JeMeHTapHble OMOIOrHYecKHe 3aaui, COCTABIATh
CXEMBbI MIepeHOCca BEUIECTB U SHEPTUHU B IKOCHCTEMaX (LIE€MU MUTAHUS)

YMeHne BBITONHATH J1a0OpaTOpHbIE W TMPAKTHYECKHE pPaOOTHI,
cobmoaTh mpaBwia npu paboTre ¢ yuyeOHbIM M J1TaOOPaTOPHBIM
obopynoBaHEM

YMeHue KpUTH4YECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTUYECKOTO  COJEpXAaHUs, BKIIOYAIONIIYI0 IICEBIOHAyYHbIE
3HaHUA W3 Pa3NUYHbIX HCTOUYHUKOB (CMMU, HayuHO-mOmymsipHbBIE
MaTepHalibl); pacCMaTPUBATh TTI00AIbHBIE YKOJIOTHUECKUE TPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH TIO OTHOIICHUIO K HUM COOCTBEHHYIO
MTO3UIINIO

10

YMeHnue co3gaBaTh COOCTBEHHBIE TUCEMEHHBIC M YCTHBIE COOOIICHNUS,
000011331 OMOTOTUYECKYIO HH(POPMAITHIO U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH




3. TEMATUYECKOE ILTAHUPOBAHUE C YKASAHUEM KOJTUYECTBA
YACOB, OTBOAUMBLIX HA OCBOEHHME KAX/IOU TEMBbI

10 kaace
10 xnacc (1 yac * 34 neoenu = 34 uaca)

Tema

Koun-
BO
4acoB

JesTenbHOCTD
YUUTEIIS C YYETOM
paboueii mporpamMmsI
BOCITUTAHUS

L[TOP

buoinorus kak Hayka — 2 4.

buosorus B cucreme Hayk

1

MeTo/pI TO3HAHNUS )KUBOM PHPOIBI.
[IpaxTnueckas padora Ne 1
«Mcrionp30BaHuE Pa3IUNIHBIX METO/IOB
IIPU U3YyYEHUH OMOJIOTUYECKUX

00BEKTOB»

[IpumensTh Ha ypoke
WHTEPAKTUBHbBIC
dbopmbl  paboOTHI ¢
00y4arIUMUC:
BKJIIOUEHHUE B YPOK
UTPOBBIX TPOIEAYD,
KOTOpBIE
CIOCOOCTBYIOT
HAJTaKUBAHUIO
MTO3UTUBHBIX
MEXKIIMYHOCTHBIX
OTHOULIEHUH B KJ1acce
00y4JarmUMUCS:

bubnuoreka
IHOK
https://m.edsoo.r
u/863e6122
https://m.edsoo.r
u/863e632a

bubnuoreka
IHOK
https://m.edsoo.r
u/863e6122

JKuBble cucTeMbl U UX opraHnus3anus — 1 4.

buonornueckue CUCTCMBI, ITPOUCCCHI U UX

HU3YUCHUC

1

Peanu3oBrIBaThH
BOCIIUTATCILHBIC
BO3MOXKHOCTH B
pa3IMYHBIX  BHJAX
eI TeIIbHOCTH
00yyJaronmxcs
CIIOBECHOM
(3HAKOBOI1) OCHOBOIA:
BBIBOJIbI u
JI0Ka3aTeJIbCTBO
dbopmy, aHam3
dbopmyn,  pelieHue
TEKCTOBEIX
KOJIMYECTBEHHBLIX U
Ka4yeCTBEHHBIX
3aJa4, BBINOJIHCHHE
3aJaHui 10
pasrpaHUYCHUIO
MMOHSATHH;

Cco

bubnuorexa [IOK
https://m.edsoo.ru
/863e6564

XUMHYECKHU COCTaB U

CTPOCHUC KIICTKH — 8 .

XuMHdeckuii coctas KieTkd. Boga u

MHHCPAJIBHBIC COJIN

1

benku. CoctaB u cTpoeHne OeIKoB

Opranu3oBbIBaTh
rpynmnoBbie  (OPMBI
yueOHOM
JIeSITEIIbHOCTH;
Peanun3oBBIBaTh
BOCIIUTATEILHBIE

Bbubnnoreka
HOK
https://m.edsoo.r
u/863e674e

bubmmoreka
HOK



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

BO3MOYKHOCTH B | https://m.edsoo.r
pasmuuHbx  BHmax | U/863e6b72
6 depMeHTHI — OHMOJIOTHYECKHE 1 JIeSITeIIbHOCTH
bubauoreka
karanu3atopsl. JlaboparopHas pabora Ne oOydJamuxcs  co ITOK
1 «M3y4yeHue KaTaIuTHYECKON CJIOBECHOH httos://m.ed
o o PS://M.eds00.r
aKTUBHOCTH (pepMEHTOB (Ha mpuMepe (3HaKOBOI1) OCHOBOI: 1/863e6b72
aMUJIa3bl WM KaTagasbl)» BBIBOJIBI O I —
7 1 JIOKa3aTeIbCTBO bubnuoteka
VrineBoansl. JIunuael (popmya, anams |- HHOK
dopmyn, pemenue | https://m.edsoo.r
TEKCTOBBIX u/863e6870
8 1 KOJIMYECTBEHHBIX U BuonmuoTeka
Hyxneunnoseie kucnotsl. ATO KaHCECTBEIHBIX HOK
3a71a4, BBIIIOJIHEHHUE https://m.edsoo.r
3ajaHui no | u/863e6d5c
9 1 pasrpaHu4YCHUIO bubnuoreka
Hcropust u MeTOBI U3YUCHUS KIICTKH. MOHATUH. IIOK
Knerounas Teopus Wuuniuuposats u | https://m.edsoo.r
NOAJEPKUBATD u/863e6e88
10 KireTka xak mesocTHas KuBas cCHCTeMa 1 HCCJICAOBATCIIbCKYIO
11 1 JIeITCIIbHOCTD
o0yyJaronmxcs B
paMKax peau3aluu
AMH
WHIUBUAYAIbHBIX U
IPYIITOBBIX
HCCIIEIOBATEIIbCKHUX
MIPOEKTOB, YTO JIACT
CrtpoeHre dyKapuOTHYECKOHN KIICTKH. oOy4aromumces Bubanoreka
JIaboparopHas pabota Ne 2 «M3yueHue BO3MOYKHOCTb LIOK
CTPOCHUS KJIETOK PACTEHUM, J)KUBOTHBIX, MpHOOPECTH  HABBIK https://m.edsoo.r
rpuOoB 1 GakTepuil Mo MUKPOCKOTIOM yOJIMYHOrO u/863e6ff0
Ha TOTOBBIX MUKPOIIPETapaTax u ux BBICTYIIJICHUS TIepe https://m.edsoo.r
OIHCaHUE» ayJIuTOpHEN, u/863e716¢
apryMeHTHUPOBAHUS
1 OTCTaMBaHMS CBOSH
TOYKH 3PCHUS.
Opranu3oBbIBaTh
rpynnoBbie  (hopmbl
yueOHO
JIEITENHHOCTH;
KuznenesaTeIbHOCTh KISTKH — 6 4.
12 1 OpraHu3oBbIBaTh bubnuotexa
OOMeH BEUIECTB WM META0OIM3M rpynmossie  gopmer | [IOK
y4eOHOI https://m.edsoo.ru/8
JIEITENHHOCTH. 63e/66c
13 1 Peali30BhIBATL bubnuoreka
®otocuHTe3. XEMOCHUHTE3 BOCITMTATCIbHEIC Htosljlm eds00.1U/3
BO3MOXKHOCTH B 6327098
14 " 1 PasJMIHBIX  BUIAX | oy 6ny0teka
BHCPFGTI/I‘IeCKI/II/I oOmeH IeATECIbHOCTH

LIOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

oOydJaronuxcs co

https://m.edsoo.ru/8

63e7aae

— CIIOBECHOM
15 ’KuzneHHbIN IUKI KIETKU. [lenenue 1 (3HAKOBOIT) OCHOBOIH: Eu6mioTexa
kieTku. Muto3. JlabopaTopHas pabora BLEIBOJIEL "
Ne 3 «HaOnromeHre MUTO3a B KIIETKAX A HOK
- AO0Ka3aTeJIbCTBO https://m.eds00.ru/8
KOHYHMKA KOPEIIKA JTyKa Ha TOTOBBIX bopmy, anamms | 63e7dca
MHUKpOIIpernapaTax» dopMyN,  pelueHHe
16 1 TeKCTOBBIX bubnmoreka
buocunTtes 6enka. Peakuus MaTpuaHOTO 1IOK
cuHTesa KOJIMYCCTBEHHBIX | o i ed ;
Ka4CeCTBCHHBIX ttps://m.eds00.1u/8
63e796e
17 1 3aJ1a4, BHIMIOJTHEHUE
3aaHui 1o
pasrpaHUYCHUIO
MOHSITUM.
Nuunuuposars u
MO//IEPKUBATH
HCCJIEIOBATEIBCKYIO
JIeATETbHOCTh
00y4armuxcs B
paMKax pearu3aiuu
UMH
WHUBUIYATBHBIX U BubmmoTexa
IPYMIOBBIX OK
Tpancnsauus — 6uocunTe3 Oenka 1
p t HCCICMOBATCIBCKIX https://m.eds00.ru/8
IIPOEKTOB, YTO JACT 63e796e
00ydJaromuMest
BO3MOKHOCTh
MpPUOOPECTH  HaBBIK
nyOJINYHOTO
BBICTYIUICHUSI TIEPE/T
ayIUTOpUEH,
apryMEHTHUPOBaHUS
1 OTCTauBaHUsA CBOEH
TOYKH 3PEHUS.
Pa3zMHokeHne 1 HHAMBUAYATIbHOE PA3BUTHE OPTAHU3MOB — 5 .
18 1 [Tpumensith Ha ypoke | bubamoreka
Hexnerounbie GOPMbI JKU3HH — BUPYCHI MHTEPaKTHBHbLIC LHOK
dopmbr  paborer ¢ | https://m.edsoo.ru/8
00y4JaOIMMHUCS: 63e7540
19 1 BKITIOYEHHE B YPOK bubnuoreka
UTPOBBIX MPOLENYP, LOK
o https://m.edso0o0.ru/8
OpPMBI Pa3MHOKEHUST OPTaHU3MOB
KOTOpBIC 63681b6
CIIOCOOCTBYIOT https://m.edso0o.ru/8
HaJIa>KUBaHUIO 63e831e
20 1 MO3UTUBHBIX bubnuoteka
Meiio3 MEKITMIHOCTHBIX IIOK
OTHOIIICHMH B Kjacce |  https:/m.edsoo.ru/8
OpraHu30BBIBaTH 63e7fda
21 | OO6pa3oBaHueE U pa3BUTHE MOJIOBBIX 1 paGory bubnuotexa
KJ1eToK. OII010TBOPEHUE. HOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

JlabopaTtopHas padota Ne 4 «3yuenue
CTPOCHUS MOJIOBBIX KJIICTOK Ha 'OTOBBIX
MUKPOITperaparax»

22

WNHnuBunyanbHOE pa3BUTHE OPraHU3MOB

oOydJaronuxcs c
COIIMAIBHO
3HAYMMOU
uHpopmanuen 1o
MOBOJly MOJTy4aeMon
Ha YpOKE COLUAIBLHO
3HAYMMOU
uHpopMauu —
00CyX1aTh,
BBICKA3bIBATh
MHEHHUE.
IIpuBnexkars
BHUMaHUE
00yJarImuXCs K
o0cyxxaaemMoi Ha
ypoke uHbopMaluu
AKTUBU3AIHAN
M03HABATEJILHOMN
JIeSITEIbHOCTH;
Nuannmuposats u
MOJJIEP>KUBATH
HCCIIEI0BATEIIbCKYIO
JESITEIIbHOCTD
o0yyJaronmxcs B
pamKax peanu3aiuu
UMU
WHIUBUAYAIbHBIX U
IPYIITOBBIX
MCCIIEI0BATENbCKUX
MIPOEKTOB, UTO JaCT
BO3MOKHOCTh
MpUOOpPECTH  HAaBBIK
CaMOCTOSITEJIBHOTO
perieHus
TEOPETUYECKOUN
POOJIEMBI

https://m.edso0.ru/8
63e81b6

bubmanoreka
IHOK
https://m.edso00.ru/8
6368436

HacneacTBeHHOCTh M H3MEHUYUBOCTD

OpraHu3MOB — § 4.

23

I'emetnka — HayKa 0 HaCJICACTBCHHOCTH
1 UBMCHYHUBOCTHU

1

24

3aKOHOMEPHOCTH HACTIEI0BaHUS
MPU3HAKOB. MOHOTHOpUTHOE
CKpeIllMBaHUe

25

JlurubpuHoe ckpemuBanue. 3aKOH
HE3aBHCHMOTI'0 HAacJIEZJOBAHUS TPU3HAKOB

26

CueruieHHOE HacJIeIOBaHNE TIPU3HAKOB.
JIaGopartophas pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO U

Opranu3oBbIBaTh
rpynmnoBbie  (hopmbl
yueOHoM
JESITEIIbHOCTH.
Peann3oBbiBaTh
BOCIIUTATEIbHBIC
BO3MOYKHOCTH B
pa3IMyYHBIX  BUAAX
JIESITSIIBHOCTH
oOydarommuxcst  co
CJIOBECHOU
(3HAKOBOI1) OCHOBOIA:
BBIBO/IBI u
JTIOKA3aTeNbCTBO

bubmmorexa

LHOK
https://m.edso00.ru/8
63e86f2

bubmmoreka

1HOK
https://m.edso00.ru/8
6368878

bubmmoreka

1HOK
https://m.edso00.ru/8
63e89a4

Bubmanoreka
1HOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

JTUTHOPUIHOTO CKPEIINBAHUS Y
Ipo30( Bl Ha TOTOBBIX
MHKpOIIpEnapaTax»»

27

T'enetuka noma. Hacinenosanue
MIPU3HAKOB, CIICTUICHHBIX C IMIOJIOM

28

N3menunBocTh. HenacneacTBenHas
M3MEHUYUBOCTh. JlaboparopHas pabota Ne
6. N3yuenne MmoauuKarmoOHHON
W3MEHYUBOCTH, IOCTPOCHUE
BapHAIIOHHOTO PsAJia U BApUAI[MOHHOM
KPHUBOW»

29

HacnencrBeHHast U3AMEHYMBOCTb.
JlaboparopHast pabora Ne 7. «Ananu3
MyTanui y 1po30(uiibl Ha FOTOBBIX
MUKPOITperaparax»

30

T'eneTuka uenoBeka

dbopmyi, aHam3
dbopmyn,  perieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
3a/1a4, BBIMIOJHEHUE
3aJaHuN 10
pasrpaHu4YeHUIO
TTOHSITUH.
Nunnmuposatsb u
MO/JICPKUBATH
HCCIIE0BATEIIbCKYIO
JIeATEITLHOCTh
00y4JarImuxcs B

pamKax peanu3aluu
UMU
WHIUBUAYAIbHBIX U
IPYIIIOBBIX
HCCIIEIOBATEIILCKUX
IIPOEKTOB, YTO JIaCT
oOy4aromumces
BO3MO>KHOCTh
MpUOOPECTH  HAaBBIK
yOJIMYHOTO
BBICTYIUICHUS TIEpe]l
ayIuTOpUEN,
apryMeHTHUPOBAHUS
Y OTCTauBaHUSI CBOEH
TOYKH 3PEHUS.
IIpuMeHATh Ha ypoke
MHTEPaKTUBHbBIE
¢dopMbl  paboOTBl €
00y4JarIUMHUCS:
BKJTFOYEHHUE B YPOK
UTPOBBIX IPOLEAYD,
KOTOpbIE
CHOCOOCTBYIOT
HaJaXUBaHUIO
MMO3UTUBHBIX
MEXITMYHOCTHBIX
OTHOILIEHHUH B KJ1acce
Opranu3oBbIBaTh
paboty
oOydarmuxcs C
COILIMATILHO
3HAYUMOM
uHpopmanuen 1o
MOBOAY MOJTy4yaeMoil
Ha ypOKE COLUaIbHO
3HAYUMOM
uH(popManun —
00CyKaTh,

https://m.edso0.ru/8
63e8c60

Bbubnuoreka

1HOK
https://m.edsoo.ru/8
63e8c60

BbubGnuoreka
1HOK
https://m.edso00.ru/8
63e8efe

Bubnuoreka
HOK
https://m.edsoo.ru/8
63e8efe

bubnunoreka
LIOK
https://m.edso00.ru/8
63e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

BBICKA3bIBaTh
MHEHHUE.
Cenexnuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUH — 4 4.
31 | OO6obuienue Mo Teme 1 OpraHu3oBbIBaTh
«HacnencTBeHHOCTh M UI3MEHUUBOCTD rpynmnoBbie  (hopmbI
OpPraHU3MOB» yueOHo
32 1 JIeATEITLHOCTH. bubnuoreka
CeneKuus Kak HayKa M IIPOLECC PeaisosbiBath LHOK
BOCIUTATEILHEIE https://m.edso0.ru/8
BO3MOYKHOCTH p | 639214
33 1 DAZIMUHBIX  BHIAX bubnuoreka
MeTobl U JOCTUKEHHSI CEeIeKIIUU HOK
pacTeHUH U KUBOTHBIX ACATCILHOCTH https://m.edso0.ru/8
o6yqa}01uflxc;1 CO | Ga00214
34 1 CIOBECHOM }
(3HaKOBOI1) OCHOBOIA:
BBIBO/IBI u
JI0KA3aTeNbCTBO
dbopmy, aHam3
dopyyz,  pemenne | pyGiyorexa
buorexHonorus Kak orpacib TEKCTOBBIX LIOK
IIPOU3BOJICTBA KOJIMICCTBCHHBIX M | https://m.edso00.ru/8
Ka4eCTBEHHBIX 63e9336
3a]1a4, BBIMOJTHEHHE
3a1aHUI 1o
pasrpaHuYeHUI0
MOHSITUM.
11 knacc (I yac * 34 neoenu = 34 yaca)
Ne Tema Kou- | [leATenbHOCTh yUUTEIIS C oOoP
n/m BO y4eToM pabodeit
9aco | IporpaMMbl BOCITUTAHHS
B
DBOMIOIIMOHHAs Oroorus — 9 u.
1 1 | ®opmuponarth y | bubnmore
} oOyuyaromuxcs KynbTypy | ka LHOK
DBOJIOIUS U METO/BI €€ H3yUCHUS 370POBOTO u | hitps://m.eds
0€301acHOr0 obpasa 82'“”8w
2 1| sl bubnuote
YcranasinuBaTh
Ucropus pa3BuTus npeacTaBieHuii 00 JOBEPUTENbHbIE Ka LFOK
9BOJIIOIHA OTHOUICHUS MEXTY hitps:/m.eds
00.ru/863e95
YUUTEIEM u| 70
3 1 | oOyuaromumucs, bubamore
CIOCOOCTBYIOIINE ka [IOK
Mukpossosonust MTO3UTUBHOMY https://m.eds
BOCIIPHATHIO ydalumucst | 00:.1u/863e9c
TpeOoBaHUII © TPOCKO le
4 [Tomymsiust Kak dJIeMEHTapHask SAMHHIIA 1 YAUTEIIS. E:glgfge
BHJ1a 1 HBOrOIMU. JlaboparopHas paboTa httos://m.eds



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

Ne 1 «CpaBHeHue BHJIOB 110 [ToOyxnate 00.ru/863e99
MOP(OJIOTHUECKOMY KPUTEPUIO» 00yJaroImuxcst cb
5 1 |cobmomate Ha ypoke | bubGnuore
JIBUKyLIME CUIIBI (DIEMEHTAPHBIE TIPUHITHTIBL yueoOHoit | xa IJOK
(baKTOpHI) SBOTIOLHH IACLUATUTUHBI u | https://m.eds
CaMOOPTraHU3aIIH. 00.ru/863e9d
IIpuBnekars  BHUMaHHE ad
6 1 o6y uarommIXCA X bubmmore
. ka [IOK
EcTecTBeHHBIH 0TOOP U ero (OPMEI obcysk/1aemoii Ha ypoke https://m.eds
uHpopMaru 00.ru/863e9e
AKTHUBU3AILUU do
7 Pe3ynbTaThl 3BOIONMH: 1 | Ho3HaBaTeIbHON
IPUCTIOCOBIEHHOCTh OPTaHU3MOB ACSITCILHOCTH. Bubamore
BHJ000pa3oBanue. JlaboparopHas pabora [lpumensaTs Ha ypoke | Ka LFOK
No 2 «Onnucanue npucnocoOIeHHOCTH MHTEPAKTUBHBIE  (POPMBI %
opraHu3Ma u €€ OTHOCUTEIIbHOTO paboThI Y de'i
XapakTepar 00y4aromuMucs: o
8 1 | rpynmoBas pabota wiun Bu6iuore
pabora B napax, Kotopele | ka I[JOK
HanpaBneHI/m U ITIYTH MAKpO3BOJJIOLIUA y4ar 06yqa}0]_]_u/lxc;[ htth://m.eds
KOMaHIHOM pabore m | 00.ru/863edc
B3aUMO/ICHCTBHIO c | 1€
9 1 JPYTUMH.
Co3naBaTth
JIOBEPHUTEITbHBIH
HeoOpaTrMoCTh IBOITIOIUH HCUXOJIOTHYECKHUiL
KJIMMAT B KJIACCE BO
BpeMs ypOKa.
Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3emie — 9 u.
10 Hcrtopust sxu3Hu Ha 3emiie U METOIbI € 1 Peann3oBbiBaTh Ha
U3ydeHUS ypOKax MOTHBHUPYIOIIHI
11 1 | noreHuman oMopa, | bubnmore
I'UnoTE3bI IPOUCXOKIECHHS JKU3HH Ha paspsKarb ka [JOK
Jene HAMPSHKESHHYIO https://m.eds
00CTaHOBKY B KJIacce. Zg-mﬁ;w
12 1 OpranuzoBbIBaTh bubimore
PasBuTHE KI3HA Ha 3eMIIe T10 9paM i MHMBHya/lbHbIC u | XallOK
eproIaM IPYIIIOBBIE dopmpr | hitps://m.eds
y4eOHOI e TeTbHOCTH. W
13 | OcHoBHBIE TAITBI YBOMIOLUH 1 | PeammsosnBath BubmmoTe
pPacTUTEIHHOTO U KHUBOTHOTO MHPA. BOCITHTATEIEHEIE xa [JOK
ITpakTuueckas pabora Ne 1 «I/Isz/quI/Ie BO3MOYKHOCTH B | https://m.eds
HCKOITaEMBIX OCTATKOB PACTCHUH U PA3THHHBIX BHJAX gamliiw
JKUBOTHBIX B KOJUICKITUSIX) eATENBHOCTH oc
14 1 obydarommxcs co | bubmmore
CoBpeMeHHas cucTemMa OpraHu4eckoro CJI0BeCHOM  (3HakoBoi) | K@ LHOK
MHpa OCHOBOIA: https.//m.eds

CaMOCTOATCIIbHaA pa60Ta

00.ru/863ea4
8e



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

15 1 | c yueOHUKOM, paboTa C bubnnore
HAYYHO-TIONYJISIPHOM ka [{IOK
DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) THTEPATYPOii. https://m.eds
00.ru/863eac
[Mpumensite  Ha ypoke | 2C
16 1 WHTEpPaKTUBHBIC (HOPMBI bubmiore
JBwxymme cuitbl (pakTops) paboThI c| kallOK
. https://m.eds
AHTPOIIOreHe3a 00yJarOIUMUCS: Nttps.//m.eds
P 1 00.ru/863ead
rpymnmoBas paboTa win a4
17 | OcHoBHBIE CTaIUM SBOJIOLUU YEIOBEKA 1 | pabora B napax, KoTopele
18 1 | ydar oOyJaronmxcs
KOMaHJIHOH pabore U
B3aUMO/ICUCTBUIO v
JTPYTUMU.
Nuaunnuuposats 1
HOJIICPIKUBATH
U CCIICJIOBATEIIHCKYIO
JIEATEIbHOCTh
o0yyaroluxcst B paMKax Bubmiore
YenoBeueckue packl M MPUPOTHBIC peausat M1 ka [IOK
aJlanTaluy 4eJ0BeKa MHIAWBUAYaJIbHBIX U https://m.eds
00.ru/863eae
TPYMIIOBBIX s
HCCJICI0BATEIILCKUX o
IPOEKTOB, YTO JACT
BO3MOYKHOCTh
IPHOOPECTH HABBIK
CaMOCTOSTEIILHOT'O
PELIEHHS TEOPETUYECKOU
poOIeMbI
Opranu3Mbl ¥ OKpy>Karomias cpena — S 4.
19 | O6o06menue mo reme «BO3HUKHOBEHHE H 1 | Ucnons3oBars
pa3BUTHE )KU3HU HA 3eMIie» BOCITUTATEIbHBIC
20 | Dkomorus Kak Hayka 1 | Bo3moxxHOCTH
21 1 | comepxkanus yudeOHOro | bubGnumore
Cpelpl 0OUTaHUS M DKOJIOTHIECKUE npeaMeTa yepes noabop ka [JOK
ps://m.
(bakTopbl COOTBETCTBYIOIIUX https Z;ng ;de
TEKCTOB s ureHms, | 20-Tu/cbseal
o | ec
NPOOIEMHBIX CUTYallUd |——
22 Aobuotudeckue (axtopsl. JlaboparopHas 1 I[JI;I O6CY)K,Z[CHI/IZ s
pabota Ne 3. «Mopdornoruueckre Bubnuore
o KJIacce. Ka HOK
O0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT TDOEKTHOOBATE
ps: .
obutanusy. JlabopatopHas padora Ne 4., p p hitps://m.eds
CUTYyallnH, pa3BUBAIOIINE 00.ru/863ebl
«BnusHHE cBeTa Ha POCT U pPa3BUTHE 0
OTBETCTBEHHOE ve
YEpEeHKOB KOJIeyCa
73 1 OTHOIICHHE K YUCHHIO,
YBaXXUTEIHHOE bubnuore
OTHOLIEHHWE K Tpydy, | kaIlOK
buotnueckue gakTops OCO3HAHHOE, https://m.eds
YBKHUTEIBHOE u | 00.1u/863eb3

N00pOXKeNaTenbHOe
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https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

OTHOIIIEHHE K JpYroMy

YEJIOBEKY.
Onupatbes Ha
JKU3HCSHHBIHN OIIBIT

o0yyaromuxcsi, MPUBOISL
JICICTBEHHBIE IIPUMEPBI.

Coo0111ecTBa U DKOJIOTHUECKHAE CUCTEMBL — 11 4.

24 | DKOJOrMYecKHe XapaKTepUCTHKH 1
nonymsiuuu. [Ipaktuueckas padora Ne 2
«[ToacY€T MIOTHOCTH MOMYJALMH
pa3HbBIX BUIOB PACTEHUN»

25 1
Coo0miecTBa OpraHu3MoOB — OHOIEHO3

26 1
DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI)

27 1
OcHOBHBIE TTOKA3aTeNId IKOCUCTEMBI.
Dxosorndeckue nupamuasl. CBoiicTBa
skocucteM. Cykueccus

28 | IlpupoaHbIe S3KOCUCTEMBI 1

29 | AHTpOIOTeHHBIE SKOCHCTEMBI 1

30 1
buocdepa — rnobanbHas s3xocucreMa
3emnun

31 1
3aKOHOMEPHOCTH CYILIECTBOBAHMS
6uochepsl

32 | YenoseuecTBo B Onochepe 3emin 1

33 1
Cocy1ecTBoBaHUE IPUPOIBI U
YeJ0BeYeCTBa

34 1

0O0600mieHne TeMbl «Coo01iecTsa u
JHKOJIOTMYECKUE CUCTEMBD)

Peanu3oBbiBaTh Ha
yYpOKax MOTUBHUPYIOLIUI
HOTEHIIHAI I0MOpa,
paspsiKarb
HalpsHKEHHYIO
00CTaHOBKY B KJIacce.
OpraHu3oBbIBaTh
WH/IMBUIYyaJIbHBIC "
IpyMIIOBBIE (bopMeI
y4eOHOI e TeTbHOCTH.
PeanusoBeiBaTh
BOCIIUTATEIbHbIE
BO3MOXXHOCTH B
Pas3INYHbIX BUJIaX
JeSITeTbHOCTH
oOyJaromuxcs co
CIIOBECHOM  (3HAKOBOM)
OCHOBOM:
camocCTosITeNbHas padoTa
¢ yuyeOHUKOM, paboTa ¢
Hay4HO-TIONYJIIPHOMN

JIUTEPATYPOU.
[ToOyxnath
oOyJaromuxcs
coOnrofarb Ha  ypoke
IIPUHLIAIIBI yueOHOM
JVCIIATUTHHBI "
CaMOOpTaHU3aIUH.
Onwupatbes Ha
KU3HEHHBIH OIIBIT

oOydJaronuxcsi, MPUBOJIS
JIECTBEHHbBIE IPUMEPHI.
Cosnasath
JIOBEPUTEIILHBIN
TICUXOJIOTHYECKHI
KIuMaT B KIIacce€ BO
BpeMs YpoKa.

Bubnuore
ka [JOK
https://m.eds
00.ru/863eb4
6a

EI/I6J'II/IOT6
ka [JOK

https://m.eds
00.ru/863eb4

6a

bubaunore
ka [JOK

https://m.eds
00.ru/863eb5
fa

bubanore
ka [JOK

https://m.eds
00.ru/863ebb

5e

EI/I6J‘II/IOTC
ka [JOK

https://m.eds
00.ru/863ebd

16

bubanore
ka [JOK

https://m.eds
00.ru/863eba

le



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