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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IS
OTpe/eNieHUs] TMOAXOA0B K (OPMHUPOBAHUIO COJCpKAHUS Y4eOHOro MpeamMera
«buonorus» cocraBwiaM: KoHUenTyanbHble mnojoxeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUs, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX 1ENISIX U
NPUHIMIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
oOmero oOpa3oBanusi B Poccuiickoil ®denepanuu, a TakKe IOJIO0KEHUS O
cnenuduke ONoIoruy, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00eCIIEUeHUN
CYILLIECTBOBaHMsI uejoBeueckoro ooduiectBa. CoriacHO Ha3BAHHBIM IOJIOKEHUSIM,
orpe/iereHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja€T MpPEACTABICHHE O LEsAx, 00 oOmen
cTpaternu OOy4YeHUS, BOCHUTAHHUSA M PA3BUTUS OOYYAIOIIMXCS CpEICTBaMU
yueOHoro mpeamera «buonorus», omnpeneiaser o00s3aTeNnbHOE IPEeIMETHOE
colepKaHUe, €ro CTPYKTYypy, pachpeielieHhe 1o paszieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIIEA0BATEIHHOCTh U3YUEHHS y4eOHOTO0 MaTepuana ¢ yu4&éToMm
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIBHOTO
IpoIIecCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMUXCS.

B nporpamme mno OuosorMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4e€OHO-ITO3HABATEIbLHOU
NEeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolUXCcsd MO OCBOCHUIO COJIEPKAHUS
OMOJIOrMYecKOro 00pa30BaHHUS.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI MPEEMCTBEHHOCTH B M3yY€HUM OHWOJOoruu, Onarojgapss 4eMy B Hel
IpOCMAaTPUBAETCS HAIMpPABJICHHOCTh Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C
GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJIOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHWEM K OKpY’Kalolllel MPUPOIHON cpere.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJI€JICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBAHMI YeNOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHHUS B OKpYy)KaroUleil NpUpPOJHOM cpene, aHanu3a
BIIMSIHUST XO3SMCTBEHHOW JAESTENPHOCTH 4YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U



UCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHUE BHUMAHHUs K IIPUKIIAJHON HAIPABIEHHOCTH
yuebHoro npeamera «buosorus» MpoJuKTOBAaHO HEOOXOAMMOCTBIO OOeCreueHus
YCIIOBUM JUIsl pELIEHUS] OJJHOM M3 aKTyaJIbHbIX 3a/1a4 IIKOJBHOIO OMOJIOTHUYECKOIro
oOpa3zoBaHMs, KOTOpas Impeanoiaraer (QopMupoBaHHUE Yy  OO0ydaroIIUXCA
CIIOCOOHOCTH aJalTHPOBAaThCA K HW3MEHEHUSAM JUHAMHUYHO Pa3BHUBAKOLIETOCS
COBPEMEHHOI0 MHpa.

buonoruss Ha ypoBHE cpelHero ooOmero o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaer (GOpPMUPOBAHUE Y OOYYAIOIMIUXCA TPEACTaBICHUU O
HAYyYHOW KapTHHE MHUpa, paciiupsieT U 0000IIaeT 3HaHUS O KMBOW Hpupoje, eé
OTJINYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3aldyd M HBOJIIOLUH, CO3IAET
yCIOBUSL  JJsi: TO3HaHWS  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUS
(yHKUIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOr0 W Oe3omacHoro oobpasza
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], HEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bosnbioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl peLIeHHs] BOCIIUTATENIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  o0mero o0pa3oBaHMs,  COLMAIHM3ALUU
oOyuvaronuxcs. M3yuenue Ouosiornu oOecrneuynBaeT yciaoBus Al (OpMUPOBAHUS
UHTEIJICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
3CTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHUM C
NPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBUIM OCHOBY JMJiA ONpENENeHUus MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MNPEICTABIECHHOTO B MpPOrpaMMe I10
OuoJIOTHH.

Otb60p conepkanust yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYLIECTBIEH C MO3MULIMH KyJIbTYpOCOOOpPAa3HOrO MOAXO0/Aa, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAaHHWA W YMEHHs, 3HAUUMBbIE IS
dopMupoBaHus o0OmIeH KyJIbTYpBl, ONPENCNAIONINE aJeKBAaTHOE IIOBEJICHUE
YeJIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KHU3HU U NPAKTHUUECKOM AesTenbHOCTH. Ocoboe MECTO B 3TOM cHcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPBIE CIIyKaT OCHOBOMW JJisi (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTHYECKOTO 00pPa30BAHMSL.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Mporpamme Io
OMOJIOTUM OCYIIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorusp»
BBIJIETIEHBI CIIEAYIOIINE COJAEpKaTeNbHbIe TUHUM: «bruonorus kak Hayka. MeTossl



Hay4JHOro mo3HaHus», «Kierka kak Ouosjoruueckas cucrema», «OpraHusMm Kak
ouosornueckas cucremayn, «Cucrema m MHOrooOpasue OpPraHHYECKOro MHPay,
«DBOITFOIHS KUBOH TIPUPOJIBD», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilens m3yueHuss ydeOHOTO Tpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJaZicHUE  OOYyYalOIHMMHUCS 3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHM3allui KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEHHE YMEHUU
WCIIOJIB30BaTh ATH 3HAHMS JUIS TPAMOTHBIX JICHCTBHH B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOIBI U PEIICHUS PA3TNIHBIX KU3HEHHBIX MPOOJIEM.

JlocTmwkeHue 1ienu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 6azoBoM
ypOBHE 00eCTICUMBACTCS PEIICHUEM CIISAYIOITUX 3a/1ay:

OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl 3HAHMM O OMOJOTHMYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIy)KAaIlUX OCHOBOU
st OPMUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KHBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, BBIJAIOIMIMNXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHEe y OOYYAIOIMIMXCS IMO3HABATEIBHBIX, WHTCIUICKTYyAIbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B TPOIECCE aHajdn3a JaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISAOB, MACH M IOAXOJOB K HM3YUCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alllu;

CTAQHOBJICHHEC Yy oOOydYarommuxcsi OOmeil KynbTyphl, (DYHKIIMOHATIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKHBOW TPUPOALI HA OCHOBAaHWW 3HAHWW W OMbBITA, MOJYYCHHBIX TPHU
W3y4YeHUH OUOJIOTHH;

dbopmMupoBaHre y OOydYarONIUXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTHUYECKOW JCATEIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
PUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMI;

OCO3HAHWE IICHHOCTH OWOJOTHYECKUX 3HAHWWU I TIOBBIMICHUS YPOBHS
AKOJOTHYECKON KyIbTYPHI, JUIsl (POPMUPOBAHUS HAYTHOTO MUPOBO33PCHHUS,

IIPUMEHEHHUE TTPHOOPETEHHBIX 3HAHUK U YMEHHM B MIOBCEIHEBHOM JKU3HH JIJIS
OIICHKH TIOCJICJICTBUN CBOCH JEATEIbHOCTH IO OTHOIIICHUIO K OKPY>KaloIleh cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME M COONIOZEHUE Mep NPOPHIAKTUKA
3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM ypOBHE, SBIAETCS 00S3aTeIbHBIM YUCOHBIM IIPEAMETOM, BXOJSIINM B
COCTaB MpeIMETHOM 001acTu « ECTECTBEHHO-HAYUYHBIE TIPEAMETHI.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3zoBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, Guitocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonoruum B (HopMUPOBAaHMH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTo/b1 TO3HAHUS KUBOUM MPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHUe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBI.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckass padora No 1. «lcmonb3oBaHue pa3iNMYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianaue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aAIMN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHue CBoilcTBa OenkoB. buonorunyeckue
GyHKUIMUU OENKOB.



depmeHTHl — Owosormdeckue Kartammsatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTth. KodepmeHnTsl. Buramunsi.
Otnuuus pepMEHTOB OT HEOPraHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) UM nonMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). bruonorndeckue GyHKIMH YTIIEBOIOB.

Jluniuaper:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETIKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruapr — MoHOMEpPSHI
HyKJIenHOBBIX kuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTpPU3HAKH KJIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHueckas M mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIBbHOW, >KUBOTHOM H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa u pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHONI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KIETKE.

JdemoncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHue XUMHUYECKHMX J3JEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuognveckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl Boab», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenne monexymbi



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHHE >KMBOTHOU KIIETKUY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIEBOIAbD, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpPENapaThl PaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpakTHYeCKHE PadOThI:

Jlabopatopuas pabora Ne 1. «M3yueHue KaTaaIuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONIpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMUmAIUs (TUTACTHYECKUiT OOMEH) U
JTUCCUMUJIISIIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIii. Pons dhepmenToB
B 0OOMEHE BEIIECTB U MPEBPAILIEHUH SHEPTUU B KIIETKE.

®dorocunte3. CmeroBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HaAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DOHepreTuueckuii oOMeH B KJeTke. PaciuersieHune BellecTB, BBbIICICHUE U
AKKyMYJIMDOBaHHE DJHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro oOMeHa.

Peaknuu wMatpuunoro cunre3a. ['enernueckas wuHpopmamus u JIHK.
Peanmzamusi reHetnueckod uHpopmanmuu B KIETKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpumnus — Matpuuabii cuaTe3 PHK. Tpancnsauus — GuocunTes
Ooenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc mmmynoxaedunura yenopeka (BUY) — Bo3Oyaurens CITNU/a.



OOparHast ~ TpaHCKpumiusi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[Hoptpetsr: H. K. Konbuos, /1. 1. Banosckuii, K. A. Tumupszes.

Tabmuier 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUI,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbld nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukamun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounbsii 1uki, Wiu >KU3HEHHBIM LMK KiaeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{uTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUS W  MHIWBUIYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOenb KJIETKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosnoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €T0 3HAYCHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOondIIne Ha CTAagusAX MeEWo3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICIT U
3HAYCHHUE MENO03a.

I'ameTtorenes — mpouecc oO0pa30BaHUA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHMKUA M AUYHMKUA. OOpa3oBaHWE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIHMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Otarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisauus, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMUMHOYHOE). BrusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BerertaTuBHOE pa3MHOXXEHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knetounsiii nukmy», «Pemnmukanus JTHK», «Murtos»,
«Mernosy, «IIpsamoe u Henpsimoe pa3zButue», «l'aMeTorene3 y MICKOIUTAIOMINX U
4ye0BeKa», « OCHOBHBIE CTAIMM OHTOT'EHE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuIMKauus «/lejieHne KIeTKn», MOJEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb UTONOTUMN
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKUE
noHATHs. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHorubpumHoe CKpemrBaHue. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TIEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUICHUS IPU3HAKOB.
I'unores3a unctorsl rameT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEICSICHHS TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJI€JOBAaHUIO '€HOB. HapyllleHue CuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYECKuEe KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuumn npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKUA U MX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYuBOCTh. Kitaccudukanust MmyTainuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4MHBI MyTaluud. MyTareHHble (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetuka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METONBI TI'€HETHKU
YeJIOBEKA: FeHeaNOrM4eCKui, OJIM3HEIOBBIN, IIMTOr€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONpENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HU, TMATHOCTUKU, MPOPUITAKTUKH U JI€UCHUS T€HETUYECKHUX
Oone3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuel ©W  CXEMBIL: «MoHOTHOpPUHOE  CKpEIIMBaHUE U €ro
LUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LMUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«lluTonoruyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpeniuBaHusy»,  «Mehosy,
«B3auMoOnencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapThl pPacTEHUH,
KUBOTHBIX W Ye€JIOBEKa», «l'eHeThka moisia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnronHas H3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAIMN  «MOHOTHOPUHOE CKPEIIUBAHUEY,
«Henonmnoe nmomunupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOII M MHKporpenapaT «Jlpo3odpumna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopnas pabora No 5. «M3yuenuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIpPENapaTaxy.

JlabopatopHast pabora Ne 6. «M3yueHne MoanpUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M IMPOLECC. 3apPOKICHHUE CEIEKIUH U JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MOPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTpbhl MPOUCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CopT,
OpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MaccoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. biIM3kopoACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBEeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIIOUA0B. JlOCTMXKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonoruss Kak oOTpacib MNPOWU3BOACTBA. ['€HHAsi WMHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHoM JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxeHepud. Kietounsle KylbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W dtudeckue  npodmembl. MO —  reHeTmdecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. W. BaBuios, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pacrenumity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. MiBanoBay,
«llomumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHE», « KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB 1 KOPHETUIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTteHui, repoapuii «CenbcKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJIBI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3S4MCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIMOHHAA OMOJIOTHAL.

[IpennocpuUlIKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIIOLIMOHHAA
Teopuss U €€ MecTo B OHONOruu. BiausHue 3BOJIIOIMOHHONW TEOPUM HA PAa3BUTHE
OMOJIOrHH U APYTUX HAYK.

CunerenbctBa 3Bojouuu. [lajgeoHTosornyeckue: MoCiIeq0BaTENbHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEePEXOJHbIEe (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuune ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOJACTBA W PA3NUYMUSI SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
PYIUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHUJIBI 3BOJIONUU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TMPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeneaEHHas U3MEHYUBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TTOJIOKEHHUS.

MukposBomronus. [Tonmynsauus kak equHUIA BUAA U 3BOJIIOLIHH.

JBrxymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmOHHBIN
npoluecc M KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBeHHbI1 0TOOp — HampaBisOmMi  (gakrop 3Bomtound. DPopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT s3Bojitonuu. [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOoB. ApoMop(dO3bl U UIMOA AN TALINH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Maxkpospomtorusi.  Dopmbl  3BonoLMU:  puUIETHYECKAs, JUBEpPreHTHas,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOIOIUY.

[TpoucxoxieHre OT HecleuuaTu3upOBaHHbIX NpenkoB. [Iporpeccupyromnias
crnenuain3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apO bl
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTtBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uaumoamantaummn», «OO0mas aereHepauus,
«JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra mnyrtemectBuas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHne», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTtpoeHue roIoBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpaduyeckas kapra wmupa, KojuiekKuus «DopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue HacekoMmoro», «Pa3Burue
JSATYIIKW», MUKpompemnapat «/[po3odwmmay (Hopma, myTtanmuu GOpMBI KPBIILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJOB IO MOP(OIOTHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUsI KU3HU Ha 3emiie: a0uoreHe3 W NaHCHepMus. XuMUUYecKas
HBOMIOLMS. AOHOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTANIBHOE MOATBEPKACHNE XUMUYECKON 3BONMIOINK. HauanbHbIe Tanbl
ounosorndeckor sBojtoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHUS.
@opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mepuoabl: KEeMOPUMCKUMH,
OPAOBUKCKHUM, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoapl: NaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Talbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUM u
XKUBOTHBIX. [losiBlIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue »3Bojrouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeactaBiieHHil o
IIPOUCXOXKJIEHUN uesoBeka. Meroasl u3ydeHusi aHTporioresesa. CxoacTBa u
pa3nuyms 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YeTIOBEKa.

HBwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacmeactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 >KHU3HHU,
U3rOTOBJIEHUE OPYIUN TPyJAa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK
yMmenslii, YenoBek mnpsamoxomamunid, YenoBek Heanaeptanbckui, Yenosek
pa3yMHbIii. Haxoakum MCKONAaeMbIX OCTaTKOB, BpPEMsS CYIECTBOBAHMS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUSL.

UYenoseueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUaAlbHAs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toprpetsr: ®. Pemu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe COJIHEUYHON CHCTEMBI», «Pa3BuUTHE
OpraHuueckoro wmwupa», «PacturenbHas KieTka», <« KUBOTHas  KJeTKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEeHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJOTMYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpeBHenmue moam», «JpesHue mroam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCKue pacoly».

O6GopynoBanue:  Myisiku  «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
ABCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTAJbllda, KPOMaHbOHIIA), CIIECNKU WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoXpoHOJOrHYecKkass Tabnuna, KoyulekKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTCHUI».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[IpakTuueckas padora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaui U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAaHMI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (axktopel. Knaccudukanus skonorudeckux (aKToOpoB:
abuoTuueckre, OMOTUYECKHE M AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoan3M.
[IpucnocoGnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHI. Buner OMOTHYECKUX B3aUMOJICICTBUMU:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaue€HHE OWMOTHMYECKUX B3aMMOJEWUCTBUM MJisi CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyysinud. (OCHOBHBIE TMOKa3aTenu
NOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J{nHaMuka 4uCcIEHHOCTH MOMYJISIIUU U €€ peryJsius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsiUUU UHDY30puu-Ty penbkuy, «Ilumiesslie nenm.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PAaCTECHUH W3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «I[Toacu€r MIOTHOCTY MONMYJIALMIA pa3HbIX BUJIOB
pacTEeHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHEe CHCTEMBI.

Coo0iiectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBA3U B
OHOLIEHO3E.

Dkosoruueckre cuctembl (d9kocucteMbl). [loHarue 00 3KocucTeME U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYIICHTHI,



KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [lumieBbie LeMM U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: OuMoMacca, MPOAYKUHUA. OKOJIOTHYECKHE
nupamMuabl: NPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTB, CAMOPETYJIALHUs, pa3BuTHE. CyKIeccus.

[IpupoaHbie S3KOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobpasue kak QakTop ycroiuMBocTH 3KocucteM. CoxpaHEeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r7100ambHOM 3KOCHCTEMBI. JlMHAMUYEecKOoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIITH.

YemosedyecTBO B Onochepe 3emau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBaA pallMOHATBHOTO
yOpPaBJICHHUS] TMPUPOJHBIMU pecypcaMu M HX HCHONb30BaHue. JlocTuxkeHus
OHMOJIOTUHU U OXpaHa NPUPOJIBI.

JdemoHcTpanuu:

IToptpets: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupbl u cxemsl: «llumesbie nenu», «buoLEHO3: cocTaB U CTPYKTypay,
«IIpupongusie cooOimiectBay, «llemum nuTaHus», «IKOJIOTHYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHbIE  BO3JCUCTBUS Ha OpUpoay», «BaxHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BOI», «IlouBa — BaxkHEHIIasi cOCTaBISIOIIAs
ouocdeps», «Paktopbl aerpaganuu mouBy, «llapHuKoBBIA >PderT», «DaKTOpHI
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoey.

O6opynoBanue: Mojenb-anmukanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrturenbHblie cooOlecTBay, Kouiekun «buoneno3y», «Bpenurenu BakHenmmx
CEJIbCKOXO3SIUCTBEHHBIX  KYIbTYyp», TepOdapuu W KOJUICKIMU PACTCHUH U
KUBOTHBIX, MPUHAJIEKANIME K Pa3HbIM 3KOJIOTMYECKUM CpyInaM OAHOTO BHUAA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType IMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeamMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE OOYyYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlUM K OOy4YeHWI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mHpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESTENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3HMIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEJIOBEKY TPY/a U CTapllieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOrO OTHONIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJUuLUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIIEH cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOLECCE PEATN3ALUH OCHOBHBIX HANPABICHUUN
BOCMUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) NATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUuOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uneiHas yOoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TPHUHATHS I[IEHHOCTEH CEMEWMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOW JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNOJyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpa3a >KHU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
c0OCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHWE MOCHEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANbHONU JESTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOP Oyaymei npodeccur U pearn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHNUS;

HOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: IMPHOOPETEHHE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKpY>Karollen Cpe.ibl;

OCO3HaHWE riI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJOTHUHU
3HAHUST W YMEHUS TpPU PEHICHUH TpoOJieM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOZIGHHE  NpaBWJI  TOBEACHHS B IMPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKocucTeM, orocdeps);



AKTUBHOE  HEINpHUITUE JEUCTBUM, NPUHOCAIIMX BpEd  OKPYKaIOLIEH
IPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIIATh UX;

HaJMYUe PAa3BUTOrO SKOJOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aMMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTMM KaK HAyKH, OCO3HAHUsA €€ pOoJu B
GbopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaeM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AINU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MpOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJieM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIOJb30BaTh MOJydyaeMble 3HAHUS MJs aHaliu3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYuUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
cHUCTeMa, Hay4HbIH (haKT, MPHUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT U JIPYTrux),
yHUBEpCAJIbHbIC ydeOHbIe JAcehCTBHS (IO3HABaTeJbHbIC, KOMMYHHKATUBHBIC,

pEryJsITUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyyaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJbHble ydeOHbIE JEHUCTBUA B
II03HABATEIBbHOU U COLMAJIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHHS MPOrPaMMbl CPEAHEr0 OOLIETro
0o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 60a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOSITENIbHO  (OpMyIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMKM IPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUUN
YKUBOW IPUPOJBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATh BBIBOJBI U 3aKIOUECHMUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUAIbHBIX U HEMATEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeCTBHUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIE0BATEIILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  paspelieHus npooiieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIa€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMY;

CTaBUTh W (opMyJIHpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI [JIs JIOKAa3aTelbCTBA
CBOMX YTBEPKJICHMI, 3a1aBaTh NapaAMETPbl U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIbHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



UHGOPMAIUIO Pa3IUYHbIX BUJOB U (POPM Mpe/CcTaBICHUsI, KpUTUUECKHU OLIEHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMynIMpoBaTh 3alpOChl U MPUMEHATh PAa3IUYHbIE METOJbI IPHU MOUCKE U
oTOOope Ounosiornueckoi MH(popMalu, HEOOXOAUMOM NJi BBINOTHEHUS YUEOHBIX
3ajady;

npUOOpeTaTh OMNBIT KCHOIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHMUs Pa3IMIHbIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ounosnornyeckon uHbopmalmu (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKue 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHATypy, HOMEHKIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJaJeTh  HABBIKAMH  PACTO3HABaHWA W 3aIIUTHl  WH()OpMAIIHH,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cpepax KU3HM, aKTUBHO Y4acCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBINOJHEHHS TMpeiaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMasnora Wil JUCKyCCUH);

pacno3HaBaTh HeEBepOAJbHbIE CpEACTBA OOILECHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYaIWH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEHUCTBUS, NMOHUMATH
HaAMEpEHUSs JIPYTUX JIOJIEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YJjieHA KOJUIEKTHBA;



IPUHUMATh I[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIATh pEe3YJbTaThl
COBMECTHOU padoThI;

OIICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYacCTHHKA KOMAaH/bI B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MNPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs [po0iemMbl C  yu4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOWM 00pa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUd KaK  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUA MO HUX
CHUKEHHIO;



II[PUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEeATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro YeJoBEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoOHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalUsAX, & TAaKKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorneid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yyeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3a71a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHMA:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M TMpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBAs OPraHU3alLUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACAEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJIsipHON Ouosiorun), 3akoubl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHUE U
ONMUCAHHUE YKMUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE I1OJTYYEHHBIX



pe3yJIbTaTOB, UCIHOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNSTh CYIICCTBEHHBIEC MPU3HAKNA BHPYCOB, KJIETOK MPOKAPUOT H
SYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALIeHHs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo03a,
OIJIOJIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH MOJyUYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OUOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LEeNaplo obOecredeHus: 0e30IacHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOJTHON cpene, TMOHUMAaHHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomorui W OMOTEXHOJOTHMM AN palMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIE€HETUYECKHE 3aJaud Ha MOHO- H
TUTHOPUAHOE CKpEUIMBaHUE, CIEIUVICHHOE HAaclleJOBAaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMs HACIEAOBAHUSA MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOIHATH J1a0OpaTOPHBIE M IpakTUYECKHE pPaldOThI, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpMALUU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIENOBaHUI B OHOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TNHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTHYECKYI0 MHPOPMAIUIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PaMOTHO
WCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» 6 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA ECTECTBEHHbIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOM KapTHHBI MUpPAa M HAYYHOIO MHMPOBO33PEHMS, O BKJIaJ€ POCCUHWCKHUX U
3apyOEKHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JI0OBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO()OHA, SBOIIOLUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLINH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BAaHME, IKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTbl, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYecKue Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHBl M 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BIJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAONIOAEHUE U
ONMCAHUE KMBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OPraHHU3alus U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IOITYYEHHBIX
pe3yJIbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUN M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JIE€HUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBI, IEpeHoca
BEIIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS i1 OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUSI HOPM TPAaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHuE HEOOXOAMMOCTH HCIHOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIs1 PAIIMOHAILHOTO TPUPOOTIOIb30BAHHS;

YMEHHE peniaTh 3JIEMEHTapHbIE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
NEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETIH MUTAHUsA);

yYMEHUE BBINOJIHATh JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOJIIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEPKAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MHGPOPMAIIMK, HAYYHO-IOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajdbHblE  JKOJOTMYECKHE  TIPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMoIOTrHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumenoBanue pa3ieios
H TeM MpPOorpamMmMbl

KoanuyecTBO 4acoB

Bcero

KonTpoJibHbie
padoThI

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

buosnorns xak HayKa

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

JKuBkle cucTeMBl 1 NX
OopraHu3anus

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

XHUMHUYECKUH COCTaB U
CTPOCHUC KIICTKU

http:// www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

X(HBHCIIGSITGHLHOCTB KIICTKHU

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php
http://school-

collection.edu.ru/collection/
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PasmuoxeHue n
WHUBUTyaIbHOE Pa3BUTHE
OpraHU3MOB

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php
http://school-

collection.edu.ru/collection/

HaciencTBeHHOCTE U
N3MCHYUBOCTH OpFaHI/I3MOB

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php
http://school-

collection.edu.ru/collection/

Cenexuusi OpraHu3MoB.
OcHOBBI OMOTEXHOJIOTHH

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

8

PesepBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB
10 [IPOT'PAMME

34
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11 KITACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMblI

KoandyecTBO 4acoB

Bcero
padoThI

KonTpoJsbHble

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypcbl

OBOJIIOIIMOHHAS
ouoorus

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Bo3HukHOBeHUE U
pa3BUTHE )XKU3HU Ha
3emiie

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

OpraHusmsbl U
OKpYKaroIas cpenia

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Coo0mecTBa u
SKOJIOTUYECKHUE
CUCTEMBI

11 2

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

PesepBHOE Bpems

http://www.edu.ru/
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OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoJbHble
padoTbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHH S

JJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl

buosorus B cucreme HayK

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

MeTopI TO3HAHUS KUBOU
npuponsl. [Ipakrnueckas
paborta Ne 1
«Hcmonp3oBanne
pa3IUYHBIX METOJIOB MPH
W3Y4YEHUU OMOJIOTHYECKHUX
00BEKTOBY

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

buonornueckue CUCTCMBEI,
MpONUCCChbl U UX U3YUYCHUC

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php
http://school-

collection.edu.ru/collection/

XUMHYECKHUHU COCTaB KIETKH.
Bona u MunepaibHbIe COTU

http:// www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php
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benku. CoctaB u cTpoeHue

http://www.edu.ru/

http://school-

collection.edu.ru/about/

OCIIKOB https://sbio.info/index.php
http://school-
collection.edu.ru/collection/

DepMeHTBI —

Ononormyeckue http://www.edu.ru/

KaTaJau3aTophbl. http://school-

JlaGopaTtopnast pabota Ne 1
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTanasbl)»

collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

VYrinesonsl. JIMnmuael.
KonTponbnas pabora

http:// www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

HyxiienHOBBIE KACIIOTBI.
AT®

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Uctopus u meToapbl
U3yUYEeHUsI KIICTKH.
Kierounas teopus

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
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Kierka xak 1enoctaas

http:// www.edu.ru/

http://school-
collection.edu.ru/about/

10 JKMBas CUCTEMA https://sbio.info/index.php
http://school-
collection.edu.ru/collection/

CTpoeHue 3yKapuoOTHYECKOM

kneTku. JlabopaTopHas

paGota Ne 2 «U3yuenne http:/www.edu.ru/
CTPOEHHUsI KJIIETOK PACTEHUH, mIM

11 SKHBOTHEIX, TpHGOB 1 collechog.e@u.m'/about/

7 https://sbio.info/index.php
OakTepuil o1 MUKPOCKOTIOM httn://school-
Ha rOTOBBIX collection.edu.ru/collection/
MHUKpoOTpenapaTax u ux
OITMCaHHUE
http://www.edu.ru/
http://school-

12 OOMeH BEIIECTB WU collection.edu.ru/about/

MeTa00Iu3M https://sbio.info/index.php
http://school-
collection.edu.ru/collection/
http://www.edu.ru/
http://school-

13 ®oTocunTe3. XeMOCHHTE3 solloctionedintabout
https://sbio.info/index.php
http://school-
collection.edu.ru/collection/

14 DHepreTuyeckuii o0OMeH http://www.edu.ru/
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collection.edu.ru/about/
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collection.edu.ru/collection/

15

JKU3HEHHBIN LUK KJIETKHU.
[enenne knetku. MuTos.

JlabopaTtopnast pabota Ne 3

«HabOmronenne MuTo3a B

KJICTKaX KOHYMKAa KOPCUIKa

JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php
http://school-

collection.edu.ru/collection/

16

Buocunres Oenka. Peakuusa

MaTPUYHOTO CUHTE3A.
KonrponsHas padora

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

17

Tpancnsanus — OGMOCUHTE3

Oenka

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php
http://school-

collection.edu.ru/collection/

18

Hexnerounsie popmbl
YKU3HU — BUPYCHI

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php
http://school-

collection.edu.ru/collection/

19

DopMBbI pa3MHOKEHUS

http://www.edu.ru/
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OpraHU3MOB

http://school-
collection.edu.ru/about/
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http://school-
collection.edu.ru/collection/
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Meiios

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Orm1010TBOpPEHHE.
JlabopaTtopHnast pabota Ne 4
«3ydyenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

http:// www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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NunuBuayanpHOE pa3BUTHE
OpraHU3MOB

http:// www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php
http://school-

collection.edu.ru/collection/
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I'eneTnka — HayKa O
HaCJICACTBCHHOCTHU U
HN3MCHYHUBOCTHU

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php
http://school-

collection.edu.ru/collection/

24

3aKOHOMEPHOCTH
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HaCJICIOBaHHSI TPU3HAKOB.
Monorubpuanoe
CKpCeIMBaHHE

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Jurndpuanoe
CKpelllMBaHue. 3aKOH

http://www.edu.ru/

http://school-
collection.edu.ru/about/

25 HE3aBUCHUMOTO https://sbio.info/index.ph

HaCJIeJOBAHUs TPU3HAKOB http://school-
collection.edu.ru/collection/

CremieHHOE HACIEIOBaHUE

npusHakoB. JlabopaTopHas

pabora Ne 5 «3yueHue http:/www.edu.ru/

De3yJIBTATOR http.//Sf:hool-

26 MOHOMIGDILHON 1 collection.edu.ru/about/

; P https:/sbio.info/index.php
AUTHOPHAHOTO http://school-
CKPCIIMBAHHS y APO30GDHIIEI collection.edu.ru/collection/
Ha FOTOBBIX
MUKpOIpenaparax»

http:// www.edu.ru/
I'eneTuka noina. http://school-

7 HacnenoBanue npusHakos, collection.edu.ru/about/
CLICTIJICHHBIX C IIOJIOM. https://sbio.info/index.php
KonrponsHas pabora http://school-

collection.edu.ru/collection/
N3MeHUYnBOCTS. Etm:j ; W\lzlvw.ledu.ru/
ttp://school-
Henaciaencreennas

28 a collection.edu.ru/about/

A3MEHYUBOCTD.

JlabopaTopHas pabota Ne 6.

https://sbio.info/index.php
http://school-
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Nsyuenne
MOAU(PUKAITMOHHON
WU3MEHYMBOCTH, IIOCTPOEHUE
BapHaLlMOHHOIO psijia U
BapUALIMOHHON KPUBON»

collection.edu.ru/collection/

29

HacnencrBennas
U3MEHYUBOCTb.
JlaGopaTopHas pabota Ne 7.
«Ananu3z myTanui y
Np030(UIIbl HA TOTOBBIX
MUKpOIIpEnapaTax»

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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T'e”HeTHka yenoBeka

http://www.edu.ru/
http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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PesepBHBIi ypOK.
O0001IeHNE TT0 TEME
«HacnencTBeHHOCTD B
W3MEHYHUBOCTH OPTaHU3MOBY

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Cenexuus Kak HayKa u
nponecc. KontponbHas
pabota

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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MeToap! 1 TOCTHKEHHS
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CEJIEKIIMU PACTEHHUI 1
JKUBOTHBIX
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https://sbio.info/index.php

http://school-

collection.edu.ru/collection/

buorexnonorus xak 0oTpaciib

http://www.edu.ru/

http://school-

collection.edu.ru/about/

34 [IPOU3BOJICTBA . ! https://sbio.info/index.php
http://school-
collection.edu.ru/collection/

OBIIEE KOJIMYECTBO YACOB 34
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11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJbHsble
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHHust

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTejibHbIE

pecypcebl

OBOJIIOLUS U METOEI €6
W3Yy4YeHUS

http://www.edu.ru/

http://school-
collection.edu.ru/about/
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http://school-
collection.edu.ru/collection/

Ucrtopus pa3Burus
MIPEICTaBICHUI 00
3BOJIIOLUA
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collection.edu.ru/collection/

Mukpo3BoTHOIIHS
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http://school-
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http://school-
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[Homynsauus kax
DJIEMEHTapHAs SUHUIIA
BUJIA M DBOJTFOIIHH.
JlabopaTtopnast pabota Ne 1
«CpaBHeHHE BUOB 1O
MOP(OTIOTHIESCKOMY

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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KPUTEPUIO»

JBYOKyIre CUIIbI
(a;memMeHTapHbIe GaKTOPHI)
IBOJTIOINH
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http://school-
collection.edu.ru/about/
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EcrecTBeHHbIi 0TOOD 1 €10
bopmbI

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Pesynprarsl sBOIIOIMK:
pUCTIOCOOIEHHOCTh
OpraHU3MOB U
BUJI000pa3oBaHueE.
JlaGopaTopnas pabota Ne 2
«Omnucanue
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEIILHOTO XapaKTepa

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

Hanpasnenus u mytu
MaKpO3BOJIIOLUU

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

HeobOpatumocTs 3BOMIONINN

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
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Wcropus xu3Hu Ha 3emiie u
METOABI €€ N3YUECHHUS

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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FI/IHOTCSBI HpOI/ICXO)I(HeHI/ISI
’KA3HU Ha 3eMiie

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

12

PasButue xxu3Hu Ha 3emie
10 3paM U NepHoIaM

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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OCHOBHBIE 3Tallbl HBOJIOLUH
PacTUTENIBHOTO U JKUBOTHOTO
mupa. [IpakTuueckas padorta
Ne 1 «M3yuenue
HCKOIIa€MBIX OCTATKOB
pacTeHHi 1 KUBOTHBIX B
KOJUTEKIIHSIX)

http:// www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php
http://school-

collection.edu.ru/collection/
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CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHUpa

http:// www.edu.ru/

http://school-

collection.edu.ru/about/
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DBOJIIOLMS YEI0BEKA
(anTpomorenes).
KoHnTtponbhas pabota

http:// www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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JIBmokyuiue cuibl (pakTopsbl)

AHTPOIIOrCeHE3a

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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OcCHOBHEBIE CTaUU
SBOJIIOLIUHU YEI0BEKA

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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UYenoBeyeckue pacsl U
PUPOJIHBIE aJanTallu
YyelioBeKa

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Pe3epBHbIit ypoK.
O06001enue o TeMe
«Bo3unkHOBEHNE U
pa3BUTHE )XKU3HU Ha 3eMiie)

http://www.edu.ru/

http://school-
collection.edu.ru/about/

https://sbio.info/index.php
http://school-
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collection.edu.ru/about/
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Cpensl obuTanus u collection.edu.ru/about/

21 . .

9KOJIOTHYecKHe (HaKTopbl https://sbio.info/index.php
http://school-
collection.edu.ru/collection/

AbuoTtudeckue (HaKTopsl.

JlaGopaTopHnas pabota Ne 3.

«Mopdornornueckue http://www.edu.ru/

0COOEHHOCTH pacTeHul U3 MIM
collection.edu.ru/about/

22 pa3HBIX MECT OOUTAHUS. e e
https://sbio.info/index.php

JlabopaTtopHas pabota Ne 4. httn://school-
«BnmsHuE CBETA HA POCT 1 collection.edu.ru/collection/
pa3BUTHE YEPEHKOB
KoJIeyca»
http://www.edu.ru/
http://school-

23 buotuueckue hakToph collectior}.efiu.ru./ about/
https://sbio.info/index.php
http://school-
collection.edu.ru/collection/

OKOJIOTUYECKHE http://www.edu.ru/

24 XapaKTEPUCTUKH http://school-

nonyJisinud. [Ipakrnueckas

collection.edu.ru/about/
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pabota Ne 2 «Iloacuér
TUTOTHOCTH TIOTTYJISIITHHA
pa3HBIX BHJIOB PACTECHUIN»

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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Coo0b1ecTBa OpraHu3MOB —
O6uo1IeHO3

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php

http://school-

collection.edu.ru/collection/

26

DKOJIOTHYECKUE CUCTEMBI
(axocucremsl). KonrposnpHas
paborta

Bbubnunoreka [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TTOKa3aTeIN
YKOCHUCTEMBI.
DKOJIOTHYECKUE TTUPAMUIBI.
CBolicTBa 3KOCHCTEM.
Cykueccust

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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HpI/IpOJIHBIe 9KOCHCTCMbI

http:// www.edu.ru/
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AHTpOHOFeHHLIe
OKOCHUCTEMbI

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php

http://school-

collection.edu.ru/collection/
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Buocdepa — rmobanbHas

http://www.edu.ru/
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IKOCHUCTEMA 3EMITU
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collection.edu.ru/about/
https://sbio.info/index.php

http://school-
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3aKOHOMEPHOCTH
CyIIeCTBOBaHUS OMOChEphI

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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YenoseuecTBO B OMochepe
3eminu. KontponpsHas pabota

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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COCYH_IGCTBOBaHI/Ie IMPHUPOAbI
1 4CJIOBCYCCTBA

http://www.edu.ru/

http://school-

collection.edu.ru/about/

https://sbio.info/index.php

http://school-
collection.edu.ru/collection/
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O000111eHUE TEMBI
«Coo01ecTBa 1
DKOJIOTUYECKHAE CUCTEMBI»

http://www.edu.ru/

http://school-
collection.edu.ru/about/
https://sbio.info/index.php

http://school-
collection.edu.ru/collection/

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30BATEJLHOM ITPOT'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIM OWOJIOTHH B CUCTEME
HAYYHOT'O 3HaHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Oounonorun; (HYHKIIMOHATBHONW TPaMOTHOCTH YeEJIOBEKa ISl peIIeHUs

JKM3HCHHBIX 3aJa4

YMeHHue packphlBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MIOHSITHIA: KM3Hb, KJIETKA, OpraHu3M; MeTaboim3M (0OMEH BEIIECTB H
MpeBpalleHle JHEPruH), TOMeocTa3 (CaMOperysiius), ypOBHEBas
OpraHu3aIys >KUBBIX CHCTEM, CaMOBOCIPOU3BEIEHUE (PETPOAYKIIHS),

HACJICACTBEHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrHYECKHe TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.J. BaBuiiosa) u
ydeHHus (0 IeHTpax MHOrooOpas3ust M IMPOUCXOKICHUS KyJIbTYPHBIX
pacrenuit H.M1. BaBunosa), onpenensars rpaHulibl UX IPUMEHUMOCTH K

JKUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMH HAyYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNe W OIMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB W SBICHUM;
OpraHmW3anus W MPOBEICHHE OMOJOTUYECKOrO  IKCICPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
UCCIICyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

YMeHue BBIICIATh CYIIECTBCHHBIC TMPU3HAKH BHPYCOB, KIETOK
OPOKAPUOT U OYKAPHOT, OJHOKIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MpoleccOB oOMeHa BEIIECTB W
IpEeBpalIeHUs] PHEPruu B KIETKE, (OTOCHHTE3a, IIACTHYECKOIO H
DHEPreTHYecKoro  oOMeHa,  XEeMOCHHTE3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  Pa3MHOXKEHUS, HWHAMUBUAYATbHOTO  Pa3BUTUA

opranu3ma (OHTOTCHE3)

10 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

2

3

4

5

6

YMeHue IPUMCHATDb ITOJIYYCHHBIC 3HaHUA JJIA 00BsACHEHHS




OMOJIOTHYECKHUX mponeccoB u 5IB.]'I€HI/II71, IJI IIPUHATHA IMPAKTHYCCKUX
pelleHHIA B MOBCETHEBHOMN KHM3HM B LIEJSIX 00ecieueHust 0€301MacHOCTH
CBOETO 3JI0POBbsI U 3/I0POBbsI OKPYKAIOIIUX JFOAEH, COOIOCHNUS HOPM
rPpaMOTHOTO TOBEACHUA B  OKPYXaIOIIEH MNPUPOJHON  CpeJe;
IIOHUMAaHUueE HGO6XOJII/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/DKGHI/Iﬁ
COBPEMEHHOM OHMOJIOTUM U OWOTEXHOJNOTUH JUIS PaLUOHAIBHOTO

MpUPOAOII0JIb30BAHU A

YMmenue peurath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3a/la4ihd Ha MOHO- U
I[I/IFI/I6pI/I,Z[HO€ CKpCUIMBAHUC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXEMbI MOHOI‘I/I6pI/I21HOFO CKpCHIIMBaHUA JIA MMpEaACKasaHuA

HACJICAOBaHHUA IIPU3HAKOB Y OPTaHU3MOB

YMeHHe BBINOJHATH JIaOpaTOpHbIE U IMpPaKTUYECKUue padoThl,
coOmonaTh mNpaBuiaa Opu padboTe ¢ ydeOHBIM U JTabOpPaTOPHBIM

o0opyaoBaHueM

YMeHHe KpUTHUECKH OLIEHUBAThb M MHTEPIPETUPOBATH MH(POPMALIUIO
OMOJIOTHMYECKOT0 COJEP)KAHUS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
13 pa3nuyHbIX UCTOYHHKOB (CMMU, Hay4dHO-TIOMYJIApHBIC MaTepUaIb);
9TUYCCKUEC AaCIICKTBI COBPCMCHHBIX I/ICCJIGILOBaHI/Iﬁ B 6I/IOJIOFI/II/I,

MCIHUIMHCE, OHMOTEXHOJIOTHH

10

YMeHne co3iaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011251 OMOTOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIbKUX MCTOYHHKOB,

I'paMOTHO HCII0JIb30BAaTb TMOHATHHHBINA armapar ouoaoruu

11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

CdhopmupoBaHHOCTh 3HAHUN O MECT€ U POIH OMOJIOTUU B CHCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHUPOBO33PCHUS; O
BKJIAJIC POCCHUCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouonorun; (yHKIIMOHATFHOW TPAMOTHOCTH YENOBEKa ISl PEIleHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKkpbIBaTh COJEpKaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHSATHUI: BUJ, TOMYJSIMs, TeHO()OH/, SBOJIONUS, TBWKYIIUE CHIIBI
(dakTops) ABOJTIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,

BHUJ1000pa3oBaHue, 9KOJIOTMUYECKHE (baxTopsl, AKOCHUCTEMA,




MMpOAYUCHTHI, KOHCYMCHTHI, PEAYUCHTEI, oenu IIUTaHuA,

IKOJIOTHYECKasl MUpaMuia, OMOreoreHos3, obrnochepa

YMeHne uznarath OMOJIOTUYECKHE TEOPHH (IBOJIOIMOHHAS Teopus Y.
[apBuHa, CHHTETHYECKas  TEOpHUs  OSBOJIIOLMM),  3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasieHud U mytei sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepuaackoro), omnpeaensTb ~ TPaHUIBl  UX

NMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMenue BJIaACTh MCTOAAMU HAYYHOro IO3HAHUA B Oouoyioruu
(Ha6JIIO,Z[CHI/Ie U OINMCAHUC KUBBIX CHCTCM, HPOLECCOB U HBHCHHP'I;
OpraHu3anusa n IIPOBCACHUC OHOJIOrHYECKOIO OKCIICPUMCHTA,
BBIIBHKCHHUEC THUIIOTE3BI, BBISIBJICHUC 3aBHCHUMOCTH MCXKIY
HCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE IOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

J€JIaTh BBIBOABI HA OCHOBAHHU IMOJTYYCHHBIX pe3yanaTOB)

Ymenue BBIJICTISITh CYILIECTBEHHBIC MpU3HAKU CTpOCHHS
OMOJIOrMYeCKUX OOBEKTOB: BHJOB, MOMYJSILMHA, MPOAYLUEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OHOr€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHON W3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHII000pa30BaHUS, MPUCIOCOOIECHHOCTH
OpraHU3MOB, JEWUCTBUS SKOJIOTMYECKHX (HaKTOPOB Ha OPraHU3MBI,
IepeHoca BEUIECTB U MTOTOKA 3HEPTUH B IKOCUCTEMAX, aHTPOIIOT'€HHbIX
M3MEHEHUH B DKOCHCTEMAX CBOEM MECTHOCTH, KPYrOBOpPOTa BEILECTB U

OMOTreOXMMHYECKHUX IIMKJIOB B Orochepe

YMeHue [OpUMEHSATh IOJy4YeHHble 3HAaHUS I OOBSICHEHUS
OMOJIOrMYECKUX TPOLECCOB M SBICHHUM, IS NPUHITUS MPAKTHUYCCKUX
pelIeHni B IOBCEHEBHON KU3HU B LIENAX oOecrieueHus: 6€301MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JIIOJIEH, COOTI0ACHUST HOPM
rpaMOTHOTO  TOBEIEHUS B  OKpYXarollell HpUpoOAHONl  cpere;
NOHMMaHHe HEOOXOANMOCTH UCTIOJIb30BAHUS JOCTHKEHUH

COBpeMeHHOfI ouooruu AJIg palMOHaJIbHOI'O NPUPOAO0IIOJIb30BaHUA

VYmenue peuiaTtb 3JICMCHTAPHBIC OHOJI0ruYecKUe 3aga4u, COCTaBJIATH

CXEMBI MTePEeHOCa BEIIECTB U PHEPTUU B IKOCUCTEMAX (IIETH MTUTAHUS)

YMeHHe BBINOJNHATH J1abOpaTOpHbIE U MpaKTUYECKUue padoThl,
cobmogarh mpaBwia mpu pabore c ydyeOHBIM M J1a0OpPaTOPHBIM

o0opyaoBaHrueM

YMeHHe KpUTHUYECKH OLIEHUBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO

OHOJIOrHYECKOIO COJACPIKaHMs, BKIIIOYAIOIIYIO IICEBAOHAYUYHbBIC 3HAHUA




U3 pa3inuuHbIX UCTOYHUKOB (CMMU, HayuHO-MIOMyJIsipHbIE MaTepHalIbl);
paccMaTpuBaTh rJ100anbHbIC AKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

10

YMeHue co3naBath COOCTBEHHbBIE MUCHbMEHHBIE U YCTHBIE COOOILICHMUS,
000011251 OMOJIOTHUYECKYI0 WH(DOPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BATh MMOHATHUHBIN amnmapar ouoJIoruun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 31eMEHT COAEPKAHMS

1

buonorus xak Hayka

1.1

buomorus — Hayka o xuBOM mnpupoze. Pomp Ouonoruu B (HopMUpOBaHUU

COBpCMCHHOﬁ HaquOﬁ KapTUHBLI MHpPA. CucremMa OMOJIOTHYECKUX HayK

1.2

MeTtoapl MO3HAHHS KHUBOMU pUpoabl (Ha6J’IIOI[eHI/IC, 9KCIICPUMCHT, OIIMCAHUC,
HU3MCPCHUC, KJ'IaCCI/I(bI/IKaI_II/IH, MOJCINPOBAHUC, CTATHCTUYCCKAs 06pa60TKa

JTAHHBIX )

JKuBnIle ccTeMBI U X opraHu3anusa

2.1

Kupbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHust Omosioruu. CBOMCTBa

OuocucTeM U UX pazHooOpasue

2.2

YpoBHU oOpraHuzanud OUMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUHM, KIETOYHBIMH,

OpTraHU3MEHHBIH, MOMYJIAIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OnoChepHBIi

XHWMHWYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKUE DJIEMEHThI: MAaKpOAJIEMEHTHI,
MHKpO3JIEMEHTHI. Boma u MuHepanbHble BemecrBa. @OyHKIMU BOAbI U

MUHCPAJIBbHBIX BCUICCTB B KJIICTKE. HOI[,Z[CI))K&HI/IG OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnumble ¥ 3aMEHHMbIE AMHHOKHUCIOTBI. AMMHOKHCIIOTHBIM COCTAaB.
YpoBHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buonornueckue
(GyHKIMN OEJIKOB.

depMmeHTH — OMonornyeckne kKaranuzatopbel. CTpoeHHe (hepMeHTa: aKTHUBHBINA
LeHTp, cyocrpatHas crnenuduunocts. Kodepmentsl. Buramunsl. OTianams

(bepMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpOB

33

VYrneBoabl: MoHOcaxapuabl (TIH0K03a, prud03a U Ae30KCUpubo03a), aucaxapubl
(caxapo3a, 7aKTO3a) W TOJHCAaXapuabl (Kpaxmai, TJIMKOTEH, IeJUII003a).
buonornyeckue GyHKINHN YIIIEBOJIOB.

Jlununel:  TpUrAMLEpuAbl,  cTepounsl,  pochonununsl. ['mapodunabHO-
runpodoOHbIe CcBoWcTBa. buonormueckue ¢GyHkiuu JunuaoB. CpaBHEeHUE

YTJICBOJOB, OCJIKOB U JIMTIUA0B KaK HCTOYHHUKOB SHCPTHUU

34

Hyxnennossie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEHHOBBIX
kucnotr. Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:

cTpoeHue u PyHKITUU

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpHUs. MeTO,Z[I)I HU3Yy4YCHUSA KIICTOK




3.6

Krnerka xak nenoctHas xuBasi cucreMa. OOLIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapyxHasi mMemOpana, monekynsl JJHK kak remernyeckwii ammapar, cuctema

cuHTe3a Oelika

3.7

Tumbel KIETOK: dyKapuoTUdeckas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTuyeckoil  kinetku. Kierounas crteHka Oaktepuil.  CTpoeHue
AYKAPUOTHUYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, KUBOTHOU U

IpUOHON KIIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAas CTEHKa, IJIMKOKAIMKC, HX
¢ynkuun. [Inazmarnaeckas memOpana, e€ cBoiicTBa U pyHkmu. L{utonnasma u eé
opraHousipl. OHOMEMOpaHHbIE OPraHOMAbI KJIETKU: SHAOIIa3MaTHYeCcKasl CeTb
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHAPUM, IacTuAbl. IIpoucxoxaeHue MHUTOXOHIpPUHA W IuTacTHA. Bumsl
wiactu. HememOpaHHBIE OpPraHOMIIBI KIICTKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PCCHUYKHU, KTYTHKH. cDyHKI_[I/II/I OpPraHoON 0B KJICTKH. Bxirouenus

3.9

Snpo — perynsaTopHblii HeHTp KieTkd. CTpoeHue supa: siiepHas 000J04Ka,

KapuoIuiadMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KJIICTKC

H(PI?»HGI[CHTCJ'ILHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, WM META00JdU3M. ACCUMUIIAIUSA (IUIACTUYECKUA OOMEH) H
JTUCCUMUIISIINSA (PHEPTETHYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIiecca
MeTabonmu3ma. Turbl oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHsiid. Ponb

(epMeHTOB B OOMEHE BEIIECTB U MPEBPAILECHUH SHEPTHU B KIETKE

4.2

dorocunTte3. CBeToBas U TeMHOBasi ¢a3bl porocuHTe3a. Peaknuu dorocuHTesa.
D¢ dexkruBHOCTh (hoTOCHHTE3a. 3HaYeHHUE (HOTOCHHTE3a JUIS JKU3HU Ha 3emiie.
Biusuue ycrmoBuii cpenbl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIMICHHS €TI0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEMOCHUHTE3UpYoIe OakTepuu. 3HAYCHUE XEMOCHHTE3a s

JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KieTKe. PaciiemniieHue BeEIIECTB, BBIICTICHHE U
aKKyMYyJIUPDOBaHHE OHHEPrUM B KIETKE. OTambl HSHEPreTHUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpogHOE OKHCICHHWE, WIH KIETOYHOE

npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

44

Peakun marpuuanoro cunTtesa. ['enernueckas uadopmarus u JJHK. Peanuzamms
TeHEeTUYECKOM WHpOpMannu B KIETKe. [ eHEeTHMYecKHil KOJ M ero CBOMCTBA.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsamus — OuocunTe3 Oenka.

KO,I[I/IpOBaHI/Ie aMHUHOKHCIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OenKka

4.5

Hexnerounsie ¢Gopmbl Ku3HH — BHpYCHL. Mctopusi oTkpwiTHs BupycoB (/.M.




WBanoBckuii). OcoOEHHOCTH CTPOEHUS M IKU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3nnm pacTeHui, J>XUBOTHBIX M YEIIOBEKa, BBI3BIBACMEBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BMY) — Bo3Oynutens CIINa.

[Ipodunaktuka pacnpocTpaHeHUs] BAPYCHBIX 3a001€BaHUA

Pasmuoxenue u HHIWUBUAYAJIbHOC Pa3BUTHC OPIraHU3MOB

5.1

Kierounslii 1WKI, WIM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccel, nporekatoniye B uHTepdaze. Permnmukanus — peakuus MaTpUYHOTO
cuareza JIHK. Crpoenume xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIIL
JIUMIIONIHBIA W TaljIOUJHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMaTHUIBI.
[uTosornyeckne OCHOBBI PA3MHOKEHUSI W HWHIUBUIAYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wkierkn — wmuto3. Craauu mutos3a. [Iporecchl, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

5.2

@opMbl pa3MHOKEHHsI OpPraHu3MoB: Oecrmojoe W mojoBoe. Bumel Oecrnosoro
pa3sMHOXEHHUs: JelieHHue HaJBOe, IIOYKOBAHHWE OJHO- U MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC IS CCIICKINN

53

ITonoBoe pa3MHOXkEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Craguu wmeiio3za. Ilpouecchl, mpoucxoasiiue Ha CTaausx Menosa.
IloBenenne xpomocom B Meiosze. Kpoccunrosep. buonornueckuii cMmbica U

3Ha4YeHHE Melo3a

5.4

I'ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y JKUBOTHBIX. [lonoBbie
’KeJe3bl: CEMEHHUKH M An4yHuKH. OOpa3oBaHME M Pa3BUTHE IOJOBBIX KIETOK —
ramer (CrepMaro3ouj, SULEKIeTKa) — ciepMaToreHe3 u ooree3. OCoOeHHOCTH

CTpOEHMS SIMLEKIETOK U criepMaTo30u10B. Omnonorsopenue. [lapreHorenes

5.5

WunuBunyansHoe  paszButHe  (OHTOreHE3).  OMOpHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOreHue, racTpyisuus, oprasoreres. IlocramOpronansHOe pa3BuThe. Tumbl
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MpsiMOe, HempsiMoe (IMuuHO4YHOe). BrusHue
Cpepl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJACTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOI'O PACTEHHUs: CTPOCHUE CEMEHH,

CTaauu pa3BUTUSA

HaCJ'IeJICTBeHHOCTI) U USMCHYUBOCTb OPTraHU3MOB

6.1

[Ipenmet u 3amaun reHeTuku. Mcropust pa3BuTusa reHeTuku. Bxiiam poccuiickux
U 3apyOekHBIX YyUYEHBIX B pa3BUTHEC TI'EHETHKH. METOApl T'CHETHKHU

(TMOpUIOTOTUYECKUHA, LHUTOT€HETUYECKUM, MOJICKYJISIPHO-T€HETHYECKHIA ).




OcHOBHBIE T€HETHYECKHE IMOHATUA. | eHeTHndecKas CHUMBOJIMKaA, UCIIOJb3yEMas B

CXeMax CKpelUBAHUMI

6.2

3aKOHOMEPHOCTH HACJEIOBaHUs TPH3HAKOB, yCTaHOBIEHHBIE [. Menunenem.
MoHoruOpuaHOe CKpeluIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TEPBOTO
nokoneHus. [lpaBuno momMuHHMpOBaHMs. 3aKOH pACHICTICHUS MPU3HAKOB.
I'umore3a ynctoThl ramert. [loHOE U HETTOJIHOE JOMUHHPOBAHUE.

JurnOpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHMOTO HACIICIOBAHUS IMPH3HAKOB.
[{uToreHeTn4ecKkre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS. AHAIU3UPYIOIIEE
CKpemBaHue.  Vcroib30BaHWE — AHAIM3HPYIOIIETO  CKPCIIUBAHHUS IS

oTpe/ieJICHUsI TEHOTUIIa 0co0u

6.3

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuersieHHOMY
HacjleIoBaHUIO TreHoB. Hapymienwe cremieHuss TEeHOB B pe3yJibTaTe
KpOCCHHroBepa. XpOMOCOMHasl TEOpusi HAcleACTBEHHOCTH. I'eHeTndeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpeNeleHHE Moia. AyTOCOMBI U TOJOBBIE
xpomocoMmbl. ['oMoramerHele W TereporameTrHble opraHusmbl. HacrnenoBanue

IMPHU3HAKOB, CUCIUICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBCHHAs.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIUGUKAIMOHHON H3MEHYMBOCTU. BapualmoHHBIA psii U BapHallMOHHAs
kpuBagd. Hopma peaknuum npusHaka. KoIM4eCTBEHHBIE M Ka4€CTBEHHBIE

MPU3HAKH U KX HOpMa peakuuu. CBOHCTBa MOIU(UKAITMOHHONW N3MEHUYUBOCTH

6.5

HacnencrBennasi, wiM TeHOTUIMYECKas, W3MEHUYUMBOCTb. KoMOuHaTHBHAas
W3MEHYMBOCTHb. Meii03 ¥ TOJIOBOM TpOIecC — OCHOBAa KOMOMHATUBHOU
W3MEHYMBOCTU. MyTalnMoHHas W3MeHYMBOCTh. Kiaccupukamus MyTamuid:
TE€HHBbIE XPOMOCOMHBIE, T€HOMHBbIE. HacToTa ¥ NpUYMHBl MyTaluuidl. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTH H. 1.

BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI TE€HETHUKH
4eJI0BEKa: TeHeaIOTHYECKU, OJIM3HEI[OBBIH, IIUTOr€HETUYECKUI,
OMOXMMHUYECKHUN, MOJEKyIsapHO-reHeThudeckuil. CoOBpeMEHHOE OmpeaeNieHUue
TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomotpio [Il[P-ananu3a. HacnencrBenHwie 3a0o0yieBaHUsI 4YEIOBEKAa: TE€HHBIC
00se3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEapacloNOKEHHOCTHIO, XPOMOCOMHEIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTaluuu. [IpUHIMIBI 310pOBOTO
oOpa3a J>KU3HU, JUATHOCTHKH, MNPOMOUIAKTUKU M JIEYEHUS TEHETHYECKUX
Oone3nell. MeMKO-TeHeTHYEeCKOe KOHCYJIBTUPOBAaHUE. 3HAYCHUE MEIUIUHCKON

TCHCTUKU B IIPCAOTBPALICHUN U JICUCHUN I'CHCTUICCKUX 3a00/1€BaHNH YeI0BEKA




Cenexnust opraau3MoB. OCHOBBI OMOTEXHOJIOTHI

7.1

Cenexkuus Kak Hayka U IIPOLECC. 3apOXKAECHUE CENEKIHMU M JOMECTHKALHUS.
VYuenue H.M. BaBunmoBa o0 1eHTpaX TMPOUCXOXKICHUS M MHOT000pasus
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIACHMSI TOMAIIHUX >KMBOTHBIX. CopT,

opoJia, MTaMM

7.2

CoBpeMeHHbIE METOBI CENEeKIMH. MacCOBBIM W WHAMBUAYAJIbHBIH OTOOPHI B
CEeJIEKIIMM pacTeHud M KHUBOTHbIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBanue — WHOpuAWHT. Yucras nuHus. CKpenMBaHUE YUCTBIX JUHUH.
I'ereposuc, wnu rubpuanas cuna. HepoacTBeHHOE CKpellBaHUe — ayTOPUAMHT.
Otnanénnas tuOpumu3zanmuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJYyYECHUE MOMUIIIONAOB. JlOCTHKEHUS CEJNEKIMU PACTEHUM, >KHUBOTHBIX U

MHUKpPOOPTraHU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
coznanust pekomOunHanTHoi JIHK wu TpaHcrenneix opranu3moB. Kinertounas
nHxeHepus.  Kierounele  KyJabTypbl. MEUKpPOKJIOHAJIBHOE  PAa3MHOMKEHUE
pacrenuii. KioHupoBaHHE BBICOKOMPOIYKTHUBHBIX  CEJIbCKOXO3IMCTBEHHBIX
OpraHu3MOB. JKOJIOTMYecKHe U 3tudeckue mnpobdiembl. MO — reHermuecku

MOJIU(UIIMPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOIIOIMOHHAS ouojorus

1.1

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  3BOMOLUMHU.  [lajeoHTOJOrMYECKHE:  TOCIIENOBATEIBHOCTD
HOSBJICHUSI BHUIOB B MAJICOHTOJIOTMYECKOHW JIETONHCH, IEPEeXOAHBIE (OPMBI
buoreorpaguueckue: cxonctBo u paznuuue ¢ayH U (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3InYMsl SMOPUOHOB Pa3HbIX BUJOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC,
PYIMMEHTapHBIC OpPTaHbI, aTaBU3MbL. MOJEKYISIpPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTell y Bcex

OpraHu3MOB

1.2

OpomonmonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HHUKHOBEHHS
JdapBUHM3Ma. JIBHXKyIIMe CHUJbl 3BOJIIOLMHU BUAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAHMYECHHOCTH PECYPCOB, HEONPEAEIEHHAs NU3MEHYUBOCTb,

6opb0Oa 3a CylecTBOBaHHUE, ECTECTBEHHBII 0TOOD)




1.3

Cunrernueckast Tteopust osBomouuu (CTD) u  OCHOBHbIE €€ TMOJIOXKEHUS.

MI/IKpO3BOHIOI_[I/I5I. HOH}/J'IHL[I/I}I KakK ¢AWMHHUIA BHUJa U 5BOJIIOIIMH

1.4

JIBrxymue cuibl ((pakTopsl) SBONIOUUH BHIOB B TpHpoAe. MyTalnOHHBIN
IpoLecc U KOMOMHATHBHAs M3MEHYUBOCTb. llomynsiiMoHHBIE BOJIHBI U JApeid
reHoB. M3omsanus u murpanus. EcrecTBeHHBIN 0TOOp — HampapisIoUIMi (haKTop
sBosroIU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOaeHHOCTh OPraHM3MOB KakK —pe3yibTaT dBomouuu. llpumepst
PUCTIOCOOTICHUN Y OpraHu3MOB. ApoMOp(O3bI  HAHOAIANITAIINH.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHU:

reorpaduieckoe, IKOJIOrHIecKoe

1.5

MakposBomrorust.  Dopmbl  dBoNMOLMHU:  (UIIETHYECKas,  JHBEpPreHTHas,

KOHBCPI'CHTHAA, ITapaljiCibHasd. H606paTI/IMOCTB 3BOJIIOIHUH

Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 3eMIie

2.1

JloHay4yHble TPENCTABICHUS O 3apOXKICHUM >KU3HUA. HayyHble THUIOTE3bI
BO3HUKHOBEHHUsI >KM3HM Ha 3emje: a0uoreHe3 W MaHCIepMus. XUMHUYecKas
ABOJIIOIMUA. JKCHEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKONW SBOJIOIHUU.
Havanehbie sTansl Ouonoruueckoil sBomonuu. ['unoresa PHK-mupa. IlepBrie

KJIETKHU U UX 3BOJIFOIIUA. (DOPMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPTraHU3MOB

2.2

Pa3Butne xusHu Ha 3emuie mo spam u nepuojam. Karapxeil. Apxelickas u
npotepo3oiickas apbl. [laneosoiickas spa M e€ mepHOAbl: KeMOpUICKUil,
OPJIOBUKCKWW, CUJIYPUICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHBINA, MEPMCKHI.
Me3so30lickas 9pa U €€ epruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

KaiiHozoiickass 2pa w €€ mnepuoabl:  MAJEOT€HOBBIA,  HEOr€HOBBIM,
aHTPONOI€HOBBIN. XapaKTEepUCTHKA KJIMMara M TEOJIOTMYECKUX IPOLIECCOB.
OCHOBHBIE ITaITBI YBOJIIOIIUN PACTHTEIBHOTO M XUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHMi M JKMBOTHBIX. llosBileHME, pacuBeT M BBIMHUpAaHHME TPYII KUBBIX

OpraHu3MOB

23

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBoMoIMH. (OCHOBHBIE

CUCTCMATUYICCKHC I'PYIIIILI OPTaHU3MOB

24

DBOJIIOLMS YEJIOBEKAa. AHTPOIOJOTUS Kak Hayka. Pa3BuTue mpeicTaBlIeHUH O
MPOUCXOXKACHUM 4YelloBeka. Meroabl u3ydeHusi aHTpororeHesa. CxojcTtBa M
pa3nuyus 4eloBeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE MOJI0XKEHHIE YEIOBEKa.

JiBmkytue cuibl ((hakTopsl) aHTpomorene3a. HacneacTBeHHass U3MEHUYUBOCTh U
€CTECTBEHHBIN 0TOOp. OOmIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIHUA

Tpy/Ja, MBIIUIECHUE, PEYb




2.5

OcHOBHbIE CTaUM U BETBH HBOJIIOLMU YEIOBEKA: aBCTPAJONMMUTEKH, YenoBek
ymensiid, YenoBexk mnpamMoxomaumui, YenoBek Heanaepranbckuil, UYenosek
pazymHblid. Haxonku mckomaembIX OCTaHKOB, BPEMS CYIIECTBOBaHHUS, 00JIacTh

pacnupoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, o6pa3 JKHU3HU, Opyaud

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBIIUE pachl: eBpOINEOoUIHAs (€BpazuicKas),
HErpo-aBCTpaJIOUAHAS (3xBaTOpHanbHas), MOHTOJIOMIHAs (a3marcko-
amepukaHckas). UepTol MpUCcOcOOICHHOCTH MPEICTaBUTENCH YeTIOBEUECKUX pac

K YCJIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Mbl ¥ OKpykKaroias cpeaa

3.1

DKoJIOTHSI KaK Hayka. 3a/lauyd M paslelibl dKOJOTUU. METoNbl 3KOJIOTHMYECKUX
HCcCIeA0BaHUM. DKOJOTUYECKOe MUPOBO33peHHe. Cpebl 0OOMTaHUS OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIIHAsA, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonorndyeckue  ¢axktopsl. Knaccudukanmss — 3KOJIOrMYeckux  (akTOpOB:
abnoTtnyeckne, OWOTHYECKHE W aHTPONOTEeHHBIC. JIeiicTBHE HSKOJIOTHYECKUX

(akTOpPOB Ha OPraHU3MBbI

3.3

AbGunoTtnueckue (akTophl: CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust oOpraHu3MoOB K  JIEHCTBUIO aOMOTHYECKHX  (AKTOPOB.

buonornueckue PUTMBI

34

buotnueckue dakropbl. Buasl OMOTHMYECKHUX B3aMMOJICHCTBHI: KOHKYpPEHLUS,
XUIIHUYECTBO, TMAapa3uTU3M, MYTyajlu3M, KOMMEHCAIN3M (HaxJI€OHUYECTBO,
KBapTUPAHTCTBO),  aMEHCANU3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3aHMOIIeI>'ICTBI/II>'I AJI CYHICCTBOBAHMA OPraHu3MOB B ITPUPOJHBIX COO6HICCTBaX

3.5

OKOJIOTHYECKHE  XapaKTEepUCTUKH  momyisund. OCHOBHBIE — ITOKa3aTeau
MONYJIALIMKA: YUCICHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IIPUPOCT,

Murpanus. JJMHaM1Ka YUCICHHOCTH MOIYJIALMU U €€ peryJssinus

COOGH.ICCTB& " 3KOJOI'MYCCKUC CUCTEMBI

4.1

CoobmiecTBOo OpraHu3MoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumasl-momuHanTel. CBS3M B

OHOIIEHO3E

4.2

Okosornyeckue cucrembl (9kocuctemsl). [lonstue 00 sKkocucreme U
ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHThl HKOCHCTEMBI: IPOJYLEHTHI,
KOHCYMEHTBI, peyLieHTbl. KpyroBopoT BEIECTB U ITOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mMiLEeBble) YPOBHU OHKOCHUCTEMBbI. lluiieBble miemu H CeTH.
OcHOBHBIE TIOKa3aTeNM HKOCUCTEMBI: OHMOMacca, MPOAYKIHSA. DKOJIOTHYECKHE

MUPAMUJIBL:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. (CBONCTBAa 3KOCHUCTEM:




YCTOMYHMBOCTH, CAMOPETYJIsIINsA, pa3BuTHE. CyKIlecCus

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOIHOIO WJIU
IIMPOKOJIMCTBEHHOTO JIeca.

43 AHTpPONIOTEHHBIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOosKOoCHCTEMBI.
' buonoruueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasne kak Qaxkrop ycroWumBocTH d3kocucteM. CoxpaHeHHe

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

Yuyenue B.W. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB U CTPyKTypa
ouochepsl. XKupoe BemectBo u ero ¢(yHkmuu. OcoOeHHOCTH OHOChephl Kak
4.4 r7100aIbHOM 3KOCUCTEMBI. J[MHAMHYECKOe paBHOBECME W oOOpaTHas CBsI3b B
ouocdepe. KpyroBopoTel BemiecTB W OMOT€OXMMHYECKHUE IUKIIBI JJIEMEHTOB

(yrnepoma, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

UYenoseuectBo B Onocdepe 3emun. AHTPONOTEHHBIE HM3MEHEHUs1 B Ouocdepe.
45 ['mobanbpHBIE YKOJIOTHUYECKUE TIPOOIIEMBI.
OcHOBa palMOHAIFHOTO  YNPAaBJICHUS TPUPOJHBIMH pecypcaMH W HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIbI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA




* buonorus, 11 kmacc/ [Taceunuk B.B., Kamenckuii A.A., Py6mos A.M. u npyrue

/Mlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo

«IIpocsemienue»

buomnorus, 10 kinacc/Ilaceunuk B.B., Kamenckuit A.A., Py6iioBa A.M. u
npyrue/Ilox pen.Ilaceunnka B.B., Akimoneprnoe

obmectBo"M3narensctBo " [IpocBemienue"

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

[Taceunuk B.B. [Toypounsie pazpadotku. 10-11 k1. ba3osrit ypoBers. YMK
"JIunus xuzuu". 2021

[Taceunuk B.B. buosnorus. [IpumepHusie padoune nporpammel. [IpenmeTHas

nuaus yueOHukoB JInnus xu3nu 10-11 knacceel: yue0.mocodue st

ob1eo0pa3oBar. opranuzaiuii: 6a3oBbsiii ypoBeHb.-M.:IIpocBemenue, 2021.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

OO6pa3oBaTeNnbHBIN MOPTAJ A1 HOATOTOBKH K dk3aMeHam C/IAM I'MA: PEILITY
BIIP, OI'D, EI'D —
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