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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTMU TEOPETHUYECKYI0 OCHOBY Jisi
OTpeieNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COJECp)KAHUS Y4eOHOTO MpeamMera
«buonorusn»  cocraBwiaM: KoHUenTyaneHble mnojoxeHus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHus, pe3yJbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUST 00 OOIIUX HENIX U
NPUHIMIAX, XapaKTePU3YIONUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
oOmero oOpa3oBanusi B Poccuiickoil ®enepanuu, a TakKe IOJO0KEHUI O
cnenuduke OMoioruy, €€ 3Ha4YeHUH B MO3HAHUU JKUBOW MPUPOABI U 00ECIICUeHUN
CYILLECTBOBaHMsI dejoBeueckoro ooduiectBa. CoriacHO Ha3BAHHBIM IOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIE (DYHKIIMHM MPOrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja€T TMPEACTABICHHE O LEsAx, 00 oOumen
cTpaternu OOy4YeHUs, BOCHHUTAHHUSA M PA3BUTUS OOYYAIOMIMXCS CpeICTBaMU
yuebHoro mpeamera «buonorus», omnpenenaseTr o00sS3aTenbHOE MPEeIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeielieHne 1o pas3ieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIIEA0BATEIHbHOCTh U3YUEHHS y9eOHOr0 MaTepuana ¢ yu4éTom
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIBHOTO
IpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImnXCs.

B nporpamme mno OuoNOrMM TakKe yYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbLHOU
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolmUXCcsd MO OCBOCHUIO COJIEPKAHUS
OMOJI0THYECKOTO 00pa30OBaHMS.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3y4Y€HUM OHoJorud, Onarojgaps ueMy B HeH
NpOCMaTPUBACTCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpHUEHTALMH JTMYHOCTH, 3KOJOTHUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpase >XKU3HU U OEPEKHBIM OTHOIIEHWEM K OKpY’Kalolled MPUPOIHON cpele.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yJIEJICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIIATHBIX 33724, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUI 4YENOBEKA, MEIMKO-
TeHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpY)KAIOIIEeH NPUPOTHOM Cpene, aHaau3a
BIIMSIHUST XO3SMCTBEHHOW JAESITENBHOCTH 4YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJHON HAIPaBJIE€HHOCTH
yueOHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOIUMOCTBIO O0OecreueHus



YCIIOBUM TSI PEIICHUS] OJTHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KoOTOpasi Impeanojaraer (QopMupoBaHHE Yy  OO0ydarOIUXCA
CIIOCOOHOCTH aanTUPOBAaThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpenHero oOmiero o0Opa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (GopMUpOBaHUE y OOyYarOUIUXCsl TPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HaAHUS O KMBOW MpUpOJE, e
OTJINYUTENIBHBIX NPHU3HAKAaX — YPOBHEBOW OpPraHM3allMM U JBOJIOLHH, CO3MAET
yCIOBHUSI  JJIsi:  TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJIBI,  (OPMUPOBAHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 37I0POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIICHUSI K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bbonbiioe 3naueHne OMOIOTHS UMEET TaKXKe JIJIsl PeIICHUS] BOCIIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLHUAIU3AINH
oOyuaroruxcsi. M3yyenue Guonorun oOecrieuynBaeT ycinoBus IJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HMH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYyIbTYpBI, CIOCOOCTBYET HMHTETPAallMd OMOJOTHYECKHX 3HAHUHU C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpEeIHA3HAYCHUH Y4EOHOTO MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOIXOJ0B K OTOOpY H
CTPYKTYpUPOBAHUIO €T0 COACpXNKaHWs, TMPEACTaBICHHOTO B MpOTrpamMme TI0
ounosoruu.

Ot6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIHUI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM O0y4aroIuecs: JOJDKHbI OCBOUTH 3HAHUS W YMEHHUS, 3HAUMMBIE JIJIst
dbopmupoBaHus O0OIIEH KyJbTYphbl, ONpPEACNSIONIMe aJCKBaTHOE IOBEJACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKol aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPbIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3alUu
OHOJIOTNYECKOT0 00pa30BAHMSL.

CTpyKkTypupoBaHUE COJACp)KaHUA Y4YEeOHOTO MaTepualia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOCHHOCTSX JKUBOHM MPHUPOMABI, O €€ YPOBHEBOW OpraHU3aIuH U
ABOJIIONIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro npeameTa «buomorusy»
BBIJICJICHBI CIICTYIONINE COAepKaTeNnbHble TUHUU: «bruonorus kak Hayka. Metomapl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosorumdeckas cucremay, «OpraHusM Kak



ouosnoruyeckas cucteman, «CucreMa ¥ MHOTOOOpasve OpraHUuYECKOro MHUPAY,
«IBOMIOLHUSA KUBOU IPUPOABD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHY.

enp wm3yueHnust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYyYAIOIIMMHUCSA  3HAaHUSAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHW3allii >KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHHue yMEHUn
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTixkeHue nenu um3ydeHus ydyeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00€CTIeunBaeTCsl PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYAIOLIUMUCS CHCTEMbl 3HAHUI O OHOJOTMYECKHX TEOPHSX,
YUYEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTEe3aX, MPaBUIIax, CIykKalluX OCHOBOM
Uist GOpMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3alvH, BBIJAIOIMINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMHpoBaHrEe y OOY4YalOIIMUXCS IO3HABATENIbHBIX, HWHTEJUICKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4HBIX B3MVISIAOB, WACH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJnbTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUN U ONbITA, TMOJYYCHHBIX MpHU
U3y4eHUN OMOJIOTHH;

dbopMupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUUA B MPAKTUYECKOW JACSATENbHOCTH YeJIOBEeKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OESPEKHOTO OTHOIICHHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM IIPU TIPOBEJICHUN OMOJIOTHYECKUX UCCIIEIOBaHMI;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW [JIs TOBBIICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYPBI, JUisl (POPMUPOBAHUSL HAYYHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIs
OLCHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHHUE Mep NPOPHUIAKTUKA
3a0o0seBaHUM.

B cucrteme cpennero oOuiero oopasoBaHusi yueOHbI npeamer «buonorusy,
n3ydaeMblii Ha 0a30BOM YPOBHE, SIBISIETCS 00s3aTEIbHBIM YU€OHBIM MPEIMETOM.



Jlist u3ydenust OMoJI0TuM Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3oBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hefeno).



COJEPXXAHUME OBYUYEHUA
10 KJTIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HaykKamu, (pusiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJNIOTMYECKUX HAYK.

MeTob! TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiIaccupuKamms, MOJCTUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMBOU MPUPOJIBI».

JlabopaTopHble U IpakTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMYHBIX METOIOB MpHU
U3YUYECHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

XKuBble cuctembl (OMOCUCTEMBI) KaK IpeIMET U3ydeHus: onosoruu. OTimuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alMU OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKUH ), OnoCc(epHBIA.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpraHU3aIluu
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumnuyeckuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. llomnepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3aMeHnnmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJNEeKysbl (NepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YEeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOiicTBa OenkoB. buonornuyeckue
(GyHKUIHUU OENKOB.



®epmeHTsl — Ouojormyeckue Karamuzatopsl. CtpoeHue depmeHTa:
aKTUBHBIA TEeHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Buramunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) W nonMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouasl. ['MapouIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaos. CpaBHeHHE
YTJIEBOOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxnennoBeie xucnorel: JIHK wu PHK. Hykieoruaer — MoHOMEpPSHI
HyKJIenHOBBIX kucior. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIUH.

Huronorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUS
uzeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NpPU3HAKH KJIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekyibl JIHK kak reneruueckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHON H
IrpUOHOMN KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAsl CTEHKA, INIMKOKAIMKC, MX
dbynknuu. [Tnazmarnaeckas memOpana, e€ cBorictBa u pyHkiuu. [utomnasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30coMBl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxkaenre MHUTOXOHIpUN u mnactud. Buasl mmactua. HememOpanHbie
OpraHOMJIbl KJIE€TKH: PpHUOOCOMBI, KJIETOUHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHHue sjipa: siepHas 00010YKa,
KapHOIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKUX DJIEMEHTOB B HEXHBOM
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmumsr u cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTtpoeHue MoeKyJbl BOb», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenune momnexymbi



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOCHHE TNPOKAPUOTHYECKON KIETKUY,
«CTpoeHue sa1ipa KIETKN», « YTIeBOIbI, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYIOBaHHME J[UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

JlaGopatopnas pabora Ne 1. «l/3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora Ne 2. «l3ydyeHue CTpoeHHS KIETOK pacCTEHUH,
KUBOTHBIX U OaKTEpHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMUIAIUs (TUTacCTHYEeCKUii OOMEH) U
JTUCCUMUWJISIIUS  (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons dhepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YIHEPTUHU B KIIETKE.

®ortocunte3. CperoBas u TemHOBas ¢a3pl (orocuHTe3a. Peakiuu
dbotocunTeza. DPdexTuBHOCTh oTOCUHTE3a. 3HaAUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emwsie. Bausinue yciioBuil cpeibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

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

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIiecTB, BbIJEICHUE U
AKKyMyJIUPOBaHUE SHEPruM B KIETKE. OTalbl SHEPreTUYECKOro OOMEHa.
I'mukomus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnuTeNnbHOE dbochopunupoBaHue. OddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peaknuu wMatpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus renetwdyeckodt mHpOpManuM B KIETKE. | €HETHYECKHH KOJ W €ro
cBoiictBa. Tpanckpurnus — Matpuuabii cuaTe3 PHK. Tpancnsanus — 6uocunTtes
Ooenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTe3e Oerka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ IKU3HGHHOTO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3nu pacrteHuii, >XKMBOTHBIX M YEJIOBEKA, BBI3bIBACMbBIC
Bupycamu. Bupyc mmmynoxaedunura yenopeka (BUY) — Bo3Oyautens CITN/a.



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

JdeMoHcTpauuu:

[Hoprpetsr: H. K. Konbuos, /1. Y. IBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHIPHN,
«JHepreTuyeckuit oomen», «Xmopomnacty, «®orocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue U PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHbId nuka Bupyca CIIM/a,
oaxTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uKkI, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekarommue B uHTepdaze. Permkanus — peaknus MaTPUIHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JIMTITON AHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[IuTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHIWBUIYAIBHOTO  Pa3BUTHS
OpPTaHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJIOrHYECKUN CMBICT MUTO3A.

[Iporpammupyemasi ruOenb KJIeTKU — aromnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrioynoe U nosoBoe. Buipl 6ecrnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, I[IOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYECHUE JJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €r0 OTIAUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOondImIue Ha CTagusAX MeWo3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICT U
3HAYCHHUE MENO03a.

l'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CIepMaTo30ui, SIHMIEKIeTKa) — CHEpPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHANIBHOE  pPa3BUTHE
(amMOpuorenes). Jtarnbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue, racTpyiisinus, opraHorenes. IloctamOpuoHanbHOE pa3BuTHe. TuIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrumsiHue



cpeapl Ha Pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC
YpOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiet u  cxeMbl: «DOpMBI  pa3sMHOXKEHHUST OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BereraTuBHOEe pa3MHOKEHHE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIIETOK,
«Ctpoenue xpomocombly, «Knetounsiit nukmy», «Pemnukanusa JTHK», «Murtos»,
«Metnosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKONUTAIOWINX U
4yesioBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «Cnepmaro3onasl
MJICKOTIUTAIOLIETO», «SIHIeKIeTka MiaeKonuTarmero»y, «KapuoknHes B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJeb-alIuIuKanus «JleeHue KIeTKW», MOJIEIb
JHK, Mmozaenb MmetadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

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

JlaGoparopuass pabora Ne 4. «M3ydeHWe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TFOTOBBIX MUKpOIIPENnaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renervku. Micropus pa3Buths reHeTUKHU. Ponb nuTonoruu
U SMOPHOJIOTMU B CTAHOBJIICHUM TE€HETUKHU. BKianm poCcCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. MeETOJIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYJISIpHO-TeHETHYeCKUii). (OCHOBHBIE TE€HETHYECKHE
noHATHs. ['eHeTndeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTAHOBIEHHBIE . MeHnenem.
MoHorubpunHoe CKpelMBaHue. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokoJieHus. IIpaBuio JOMUHMpPOBaHMS. 3aKOH PACHICIJICHUS MNPU3HAKOB.
I'unores3a unctoThl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHMOTO  HacCIleIOBaHMS
npu3HakoB.  [{UTOreHEeTHYEeCKHME  OCHOBBI  IUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyoliee ckperiuBanue. Mcrnoap30BaHue aHaTU3UPYIOLIETO CKPEITBaHU
JUTSL OTIPEIeSICHUsI TEHOTHITa OCOOH.

CueryieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO 'eHOB. HapylleHue cuernieHrst TeHOB B pe3yibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OIpEAENCHHE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEACTBEHHASI M HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTUKA
MOJIU(PUKAIMOHHON M3MEHUYUBOCTU. BapualimoHHbIN psiJi M BapUallMOHHAS KPUBAS.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U HMX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, winm TEeHOTHNHMYECKas, W3MEHYMBOCTb. KomMOMHAaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTainuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpU4MHbI MyTauud. MyTareHHbie (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PAAOB B HAacleACTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUHNBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH
YeJIOBEKa: FeHeaIOrn4eCKui, OJIM3HEOBBIM, IUTOr€HETUUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JieBaHHMS 4YeEJIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBbBIE KIETKH. [IpuHUHATIBI
310pOBOr0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JIEUEHUS T€HETUYECKHUX
0one3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TCHETUKHU B MPEAOTBPAIIEHUH U JICUCHUN TeHETHYECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmuel ©W  CXEMBL: «MoOHOTHOPUIHOE  CKpEIIMBaHUE U €ro
UTOr€HETUYECKAas: OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUE,
«lluTonornyeckrie  OCHOBBI ~ JIUTUOPUIHOTO  CKPEIIUBAHUSY, «Menosy,
«B3auMonencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTH4eckne KapThl pPacTEHUH,
KUBOTHBIX U 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTD.

OO6opynoBanue: Mojeu-anmmIuKanu  «MOHOTHOPUIHOE CKpPEIUBAHUE,
«Henonnoe nmomunupoBaHuey, «Jurubpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpemnapaTr «Jlpo3odpuna»y (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTUHYeCKHe padoThl:

JlaGoparopHas pabora No 5. «M3yueHue pe3ysbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHasi pabota Ne 6. «M3yueHne Moa(pUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PSJia U BAPUALIMOHHON KPUBOW.

JlaGopartopHas pabota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MHKpPOIIpENapaTax».

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

Tema 7. Ceniekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknps Kak HayKa M MPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEeHTpbhl MPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
OpOJ1a, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBBI U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIMU pPAcTeHUl M JKUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpoaCTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, win rubpunHas cuna. HepoAacTBEHHOE CKpelUBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuam3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YCHUE TOJUIUIOUAO0B. JlOCTMXKEHHS CENEKIMU PACTEHHM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. DTallbl
co3ganusi pexomoOuHantHo JIHK wu tpancrennsix opranusmon. Kierounas
nHxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornueckue W oTtudeckue  mpodsmembl. MO —  reHeTH4ecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HWBanos.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. MiBanoBay,
«Tomumnounus», «OO0beKTbl OuoTexHonorum», «KiaeTtouHele KyJIbTyphl U
KJIOHUpOBaHUeE», « KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbcKOX035UCTBEHHbBIE PACTEHUS.



JlabopaTopHble U NpaKkTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3S4MCTBO, J1abOpaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASL OHOJIOT HSI.

[Ipennoceulkn BO3HMKHOBEHHS HBOJIOLNUOHHOW TEOPUU. DBOIIOLMOHHAS
Teopust u €€ MecTo B OWonoruu. BiusiHue 3BONIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOJMIOUMU. [laneoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMaJICOHTOJOTHYECKOW JIETOMHMCH, TEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u Gprop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA U PA3NUYUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochblikM BO3HUKHOBEHUS
napBuHU3Ma. JI[BWKyIME CHJIbBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE TMPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeNeiaEHHass WU3MEHYUBOCTD,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Bostonnn (CTI) U €€ OCHOBHBIE MOJI0KEHUSI.

MukposBoitonus. [Tonynsuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKA BUAOB B Mpupojae. MyTallMOHHBIN
MpoIecC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3osisiust 1 MUrpanus.

EctecTBenHbIii oTOOp — HampaBiusoommii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtouuu. [Ipumepst
IpPUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOATANTALUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE  (HOPMBI
BUI000pa3oBaHus: reorpauyeckoe, IKOJIOIrHYECKOe.

MakposBomorusi. DPopMbl  HBONIONUU:  (puileTUYECKas, JHUBEpreHTHa,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IporcxoxaeHre OT HecneHaIU3UPOBAHHBIX IpenkoB. lIporpeccupyromas
crienuain3anus. ATanTUBHAS paidaLUs.

JdemoHncTpanuu:



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

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanne», «EctecTBeHHbIl 0TOOPY, «MHOrOo00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTtauuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «WUamoamantaumm», «OO0mas aereHepauus,
«/IBmwxkymue cuibl 3Boiounmny, «Kapra-cxema wmapupyra mnyremectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucrmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe Bu1000pa30BaHNe», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJIOJIOB W CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJh «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», OOBEMHAS MOJEIb
«CTtpoeHnue rojiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKA», MUKpompernapat «/[po3odwmmray (Hopma, mytanmuu (OpMbI KPBIILEB U
OKpacKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHEe PadoThI:

JlaGoparopuass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIILHOI'O XaPAKTEPA».

Tema 2. Bo3HMKHOBeHHME M pa3BUTHE )KU3HU HA 3emuie.

JloHayuyHbIE TPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUMKHOBEHUs KU3HM Ha 3emiie: a0uoreHe3 W NaHcnepMmus. XuUMUUYECKas
IBOMIIOIUSI. AOHMOTEHHBIM CHUHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON 3BOIMOIMHU. HavanbHble 3Tanbl
ounosornueckor sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [IepBble KIETKM M WX SBOJIIOLHUS.
DopMHUpPOBAHNE OCHOBHBIX TPYIIN )KUBBIX OPTAHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo spam M nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneos3oiickas spa u €€ mnepuoabl: KEeMOPUUCKUH,
OPAOBUKCKUM, CULIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickast 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

KaitHo3oiickass »53pa W €€ TMEpUOAbl: IMAJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBIIeHNE, paclIBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucteMa OpraHMYecKOro MHpa Kak OTpakeHue »3Boytolnuu. (OCHOBHBIC
CHUCTEMAaTUYECKHE TPYMIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTUs KaK HayKa. PazBuTue npeacTaBiieHHil o
MPOUCXOXKJIEHUM YeJioBeKa. MeToapl H3ydeHus aHTpororeHe3a. CxojcTtBa u
pa3yinyuus 4e0BeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxkymme — cuibl  ((akTopel) — aHTPOIOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 >KHU3HH,
U3rOTOBJIEHUE OPYIUN TPyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU 3BOJIOIMU YEJIOBEKA: aBCTPAIONMMUTEKHU, YeIoBEK
yMmeneli, YenoBek mnpsamoxomamui, YenoBek HeaHaepTanbckui, Yenosek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OcCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpasmiickasi),  HErpo-aBCTpalioujHasi  (PKBAaTOpUaibHAs),  MOHTOJOUIHAsS
(a3smarcko-amepukaHckasi).  UepTel  MPHUCIOCOOICHHOCTH  MpEACTaBUTENEH
YEeJIOBEYECKHX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpers: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHOBeHHe CoOJHEUHOH CcHCTEMBI», «Pa3ButHe
OpraHuyeckoro wmupa», «PacturenbHas KieTka», <« KHUBOTHas  KJeTKay,
«IIpokapuoTtnueckas kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMUYECKMX YEPT CTPOECHUS YEJIOBEKa U UeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmune moanm», «/IpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacoly.

O6GopynoBanue:  Mysiku  «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJICNKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYeckas Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTHU MUCKOMAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaxtuueckas padora Ne 1. «M3yueHrne MCKOMAeMBbIX OCTAaTKOB PACTEHUHN U
KUBOTHBIX B KOJIJIEKIIUSX).



DKCKypcHsi «IBOJIONKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpy:KaK0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJauul U pa3iesbl 3KOJIOTMH. MeTOoIbl 3KOJIOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okosornueckue (aktopel. Knaccudukanus skonoruueckux (akTopoB:
abuoTuueckre, OMOTHYECKHE M AHTPOINOTeHHbIe. JIefiCTBHE 3KOJOTHYECKHX
($haKkTOpOB Ha OPTAHU3MBI.

AGuotnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEpUoOaN3M.
[IpucnocoOnenusi OpraHM3MOB K  JIGMCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckne puTMBl.

buornueckue (bakTopBHLI. Buner OMOTHYECKUX B3aMMOJCHUCTBUN:
KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 1 ero (opmel. [lapasutusm, koomneparus,
MyTyajdu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaue€HHE OUOTHMYECKUX B3aMMOJEWUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyssuud. (OCHOBHBIE TMOKa3aTean
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MIPHUPOCT,
murpanus. J[uHaMuka 4uCcIEHHOCTH MOMYJISIIUU U €€ PeryJssius.

JdemoHcTpanuu:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkenb.

Tabnuubr u cxemsl: kapta «I[Ipupogusie 30Hb1 3emumn», «Cpeapl 0OUTaHUS
opranusMoBy», «®oronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUUU UHDY30puu-Ty penbkny, «Iluniespie nenm.

JlaGopaTopHblie U nNpakTUH4YeCKHe padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PaCTCHUN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas padota Ne 2. «I[Toacu€r MIOTHOCTH MONMYJIALMIA pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo011ecTBa 1 DK0JIOTHYeCKHEe CHCTEMBI.

Coo0miectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantsel. CBsA3U B
OHoLEeHO3E.

Dkosoruueckre cuctembl (dkocucreMbl). Ilonarue 00 »3KocucTeMEe U
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYIICHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBbI. [luieBble LieNMM U CETH.
OCHOBHBIE TIOKAa3aTelM SKOCHUCTEMBI: OMoOMacca, NPOAYKLHUA. DKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETyJIsALHus, pa3BuTHe. CyKueccus.

[IpupoaHbie S3KOCHUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOWHOTO
WJIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X0351IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue kak ¢akrop ycroiuuBocTH sKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, cocraB u CTpyKTypa
ouochepnl. XKupoe BemecTBO U ero QpyHkuuu. OcobeHHOCTH Ouochepsl Kak
r100ambHOM JKOCHCTEMBl. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbIE PKOJIOTHUECKHE TTPOOIICMBI.

CocyuiecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallOHATBHOTO
YOPABJICHHUS] TMPUPOJIHBIMU pecypcaMu M MX HUCHOJIb30BaHue. JlocTuxkeHus
OHMOJIOTMHU U OXpaHa MPUPOJIBI.

JdemoHncTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxemsl: «llumesbie nenu», «bUoOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponusie coobmecTBa», «llenu nuTaHus», «IKOJOTrMYECKash MNHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « DKocucTeMa
XBOMHOTrO  Jeca», «buomeno3s BogoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOTIOTCHHbIE  BO3JEWCTBHS Ha OpUPOLYy», «BaxkHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BOI», «[louBa — BakHe#IIass cocTaBisIOLIas
ouocdepob», «PakTopsl aerpaganuu mouBy, «llapHukoBsid 2PderT», «DaKkTophI
PaIMOaKTUBHOTO 3arpsizHeHust Oumocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopor azora B mpupoaey.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuil
«PactuTtenbHbie COOOIIECTBaY, KOJUIeKINU «brolieHo3», «BpeauTenu BakKHEUIIINX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Tepbdapuu W KOJUICKIMUM PACTCHUH U
YKUBOTHBIX, MPUHAJIEKAIIUE K Pa3HbIM 3KOJIOTMYECKUM CpyIaM OAHOTO BHUAA,



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



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacho ®I'OC COO, ycranaBauBarTCs TpeOOBaHHUS K pe3yibTaTam
OCBOCHHS  OOYYalIIMMHUCI TpOrpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOEHHUsA mIpeamera «buomorus»
BBIJICJICHBI CIEAYIOLIUE COCTABISAIONIME: OCO3HAHME OOYYaIOIIMMUCSA POCCHICKON
rPaXXJaHCKOM UJAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHNI0, HaJluuyhe MOTHBAaUMM K  OOy4YeHHI0  OHOJIOTruH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JMYHOCTH HAa OCHOBE
KJIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAULUNA PAa3BUTUS OHMOIOTHUECKOTO
3HaHHUA, TOTOBHOCTh U CHOCOOHOCTh OOYYalOUIMXCsS PYKOBOJACTBOBATHCS B CBOEH
JNEATENIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, IPUCYIIIUMU CHUCTEME
OMOJOTHYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro MpPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JImgHOCTHBIE pe3yJIbTaThl OCBOCHHMS mpeameTa «buonorus» JOCTUTaroTcs B
€IMHCTBE Y4YeOHOH W BOCHUTATENbHOM JAESITETbHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMU POCCUUCKUMU COLMOKYJIbTYPHBIMU, UCTOPUUECKUMU U JyXOBHO-
HPaBCTBEHHBIMU I[ICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU WU HOpMaMu
NOBEACHUS U CIOCOOCTBYIOT NpOLIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTaHUS U
CaMOpAa3BUTHsA, pPA3BUTUS BHYTPEHHEHW MO3WULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUSI K 3aKOHY U IIPABOMOPSAKY, YEIIOBEKY TPY/JA U CTApLIEMy IOKOJIEHUIO,
B3aMMHOT0 YBaXKEHHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpHOMY HAcleIul0 u
TpaguUMsAM MHOTOHAlMOHAJIbHOro Hapoaa Poccuiickoin Penepanuu, NpUpoae H
OKpY XKarouen cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JIOJIKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WLMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TIO3UTUBHBIX BHYTPEHHHX  yOEXJCHUH, COOTBETCTBYIOIIHUX
TPAaJUIIMOHHBIM IEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PACHIMPEHUE KUIHEHHOTO
ONbITA U OMNbITA JIESITEIBHOCTH B IPOLECCE pPealn3alii OCHOBHBIX HAIIPaBJIICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK O0YYAIOIIErocsl KaK aKTUBHOT'O U

OTBETCTBEHHOTO YJI€Ha POCCUHCKOro OOIIEeCTBa;



OCO3HaHME CBOMX KOHCTHTYLMOHHBIX IpaB U OOS3aHHOCTEH, YyBaKCHHE
3aKOHa W IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEUICHWN yUeOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPENENSTh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/1ad, YBaXKUTEIHLHOIO
OTHOIIICHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTbh K TYMAaHUTApPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU WUJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmoctw 3a cBOoMl KpaW, CBOK PoauHy, CBOM S3bIK U KYJBTYpY,
IIPOLIOE U HACTOSAIEE MHOTOHAIIMOHAJIBHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEINIO U MaMITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBa;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIY)K€HHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEIISAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTU4€eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIEHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUSA KUBOW IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JTUIHOCTH;

S) ¢pusnyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOIMOHAIBHOIO 0J1aroNOJyYHusi:

NOHUMaHUE W peaju3alus 370poBOro u 0Oe3omacHoro oOpasa >KU3HU
(310poBO€  TUTaHHWE, COOJIIOJIEHWE TUTMEHWUYECKUX TIpaBUI M HOPM,
cOQTaHCUPOBAHHBIN PEKUM 3aHIATHH © OTAbIXa, peryispHas (u3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPHM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE IEHHOCTH TMPaBWJI HHJIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYAIIUsX, YTPOXKAIOMINX 3JOPOBBIO M KU3HH JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOHM JESITCIIBHOCTH TEXHOJOTHYECKOW W COIHMAIBbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIIEHO
BBITIOJIHATH TaKyIO JIESITEIIbHOCTB;

UHTEPEC K pa3InyHbIM cepaM NpodhecCUOHAIBHON AESTEIHHOCTU, YMEHHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccu U peanru30BbIBAThH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CamMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHUSA

AKOJOTHYECKU IIE€JIECOO0pa3HOE OTHOIICHHE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OIIGHKM MX BO3MOXHBIX TOCJIEACTBUN s
OKpY>Kalollel Cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM W TMyTeH HX
peIIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHUHU
3HAHUST W YMEHUS TMpPU PEHICHUH TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOJIONIONB30BaHUEM  (COOJIIOJICHHE  TpaBW  TOBEJACHUS B MPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPAaBHOBECHS B DKOCHUCTEMAax, OXPaHY BHJIOB,
9KOCHCTEM, OHOChEpHI);



AKTUBHOE  HEINpUITHUE JIEWCTBUM, NPUHOCAIIMX Bpel  OKPY>KaroLIEH
IPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJM4YUe PAa3BUTOrO SKOJOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OImbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATBHOM
MpPaKTUKEe, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIEITEIHHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTE
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXKY JIFOJbMHU U MMO3HAHUS MUPA;

NOHUMaHUEe crenu@ukd OWOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3[JaHUU 1IEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXarollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0l1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuU mnpodaeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTHUU AJII COBPEMEHHOW LMBHIIM3AIUU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHblE  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHuss mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHOJOTMYECKUX 3HAHUU B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3yYE€HUU OUOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJIs aHald3a U
OOBSCHEHHUSI SIBIICHUN OKPYKAIOIIEr0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMs] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus NpoOJieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHME IIEHHOCTHM HAYYHOW JEATEIbHOCTHU, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO AESTEIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHONOTHH B
COOTBETCTBUH C KU3HCHHBIMH ITOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHsS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUSA, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMA, Hay4yHbIH (haKT, MPUHLHUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCClIeIOBaHHE,  HAONMIOJIEHHWE,  HM3MEpPEHUE, OKCIEPUMEHT U APYrux),
yHHUBepcajbHble ydeOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHUKAaTHUBHBIC,

PETyJSITUBHBIE), o0ecreynBaroIue dbopmupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH ¥  COIMAJbHOW KOMIIETEHIIMH OOydYalomuXcs, CIIOCOOHOCTD
o0yJaromuxcs UCTIONIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W  YHUBEpPCAJIbHBIC yYeOHBIE JEUCTBUS B
IT03HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa3oBaHMsI TOJDKHBI OTPaXKaTh:

OBiaaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JeHCTBUSIMM

1) 6a30Bble JJOrHYecKHe JeiCcTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NP OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cCUHTE3a, CPaBHEHHMS, KiIIacCU(UKAIIUH, 000OIICHUS), paCKPBIBAaTh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TOHSITHUSIMH);

OTIpeNeNATh IETU NeATCTLHOCTH, 3a/aBas MapaMeTphl W KPUTEPUH HUX
TOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABICHHBIMU TETISIMU;

HCITOJIb30BaTh OMOJIOTUYCCKHUE MOHATHUS JUIsl 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIIOUCHUS,

MPUMCHSITH CXEMHO-MO/IETbHBIE CpeacTBa JUIS IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHHs] MPOOJIeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCTEACTBUMN JAESITEIbHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYAIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIbCKON U MMPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3peuieHus MnpoOJieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPa3jMUHbIE BUABl JESATEIBHOCTH IO TOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsAX, B TOM YHUCJIE MIPHU CO3aHIH YICOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIN TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHON
TSI TETbHOCTH Y )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajauy,
BBIIBUTaTh THUMOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBAaTh TOJIYYCHHBbIE B XOJE€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

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

YMETh NEPEHOCUTHh 3HAHUS B IO3HABATEIbHYIO M NPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OpUTHHAIbHBIE MOIXOJbI M pElICHus,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOTrOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTtype, OHOJOTMYECKUX CIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKHU OILICHUBAThH
e€ JI0CTOBEPHOCTh U HENTPOTHUBOPEUUBOCTH;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE H
otbope Omosormueckoil nHMOpPMAIUU, HEOOXOIUMOM NIJIsi BHITIOJHEHUS yUeOHBIX
3azay;

npUOOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosornyeckor uHbopmarmu (cxeMbl, rpaduKky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKOM HH(pOpMalMe: MPUMEHATh XHUMHYECKHE, (usnyeckue u
MaTeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbl, ab0peBHATYpy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJIATHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWA M  3allUThl  MH(OpManuw,
UH(OPMALMOHHON 0€30MaCHOCTH JINYHOCTH.

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oOmenme:

OCYULIECTBJISATH KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU O CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEIBHO BBINOJHEHUS MNpeIaraeMon
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMasora Wil JUCKyCCUN);

pacno3HaBaTh HeEBepOAJIbHbIE CpEACTBA OOIIECHMS, NOHMMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaAMEpEHUs JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesITeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboThI MpU PEIICHUU OUOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM oOHIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T0 YjieHa KOJUIEKTHBA;



NPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEWUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KA4e€CTBO CBOEr0 BKJIAJla M KaXXJOTO yYaCTHHKA KOMAaH/bl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHMBAThL MAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIeM U UX
pEIIeHUs B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBHIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO JACSATEIBHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs NOpoOieMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIAUIUU B
pPa3HBIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBIMIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIllUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  IIO3HABATENBHON  pedieKCHUH KaK  OCO3HAHUS
COBEPIIAEMBIX JEWCTBUM U MBICIUTEIbHBIX TMPOILIECCOB, HX PE3YyJIbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU Jis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELIECHHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTMX IIPU aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPU aHalIu3€ pe3yJIbTaToOB
NEATENbHOCTH;

IpU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.

IHHPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo OuonOrMM Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielUpuyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUU U
peo0pa3oBaHUI0 3HAHWM, BUIBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3jIMYHBIX y4EeOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMeTHbie
pE3yNIbTAaThl PEICTABIICHBI TIO TOIaM O0YUYEHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buomorus» 6 10
KJacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
I'PAaMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMHUHOB M TOHSATHI:
XU3Hb, KIJIETKa, OpraHu3M, MeTadonu3M (oOMeH BeEIIeCTB U IpeBpalleHue
SHEPTHM), TOMEOCTa3 (CAMOPETYJISIUs), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCTIPOM3BEACHHE (PEMPOIYKIIHS ), HACTEACTBEHHOCTh, I3MEHYHUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHWOJOTMYECKUE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, ITICHTpaJbHAs JOrMa MOJCKYJIsIpHOW Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenust (o 1eHTpax MHOTO0Opa3usi u
IPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. 1. BaBuiosa), onpenensitb rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIJIETh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
OMMUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus WU MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYUYEHHBIX



pE3yibTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX INOHATHH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO W JHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATH MOJyYEeHHBbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/0pOBbsl M 3J0POBbA
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHONM cpese, MOHMMaHUuE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU ounonoruu U OMOTEXHOJNIOTHH Uil  PalMOHAJIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHE pelaTh »JJEMEHTAPHbIE TEHETUYECKUE 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAclleOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MPEICKa3aHMsl HACIEAOBAHUS MPU3HAKOB Y
OpraHu3MOB;

yYMEHUE BBINOJIHATh JIA0OpATOPHBIE M MpaKkTU4YeCKue paboThl, COOJIIOIAThH
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

yMEHUE KPHUTHYECKM OLEHUBAThb M HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO COAEP)KAHMS, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCcOBOW MH(pOpMalLMU, HAYYHO-IIOMYJISIPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHHI B OMOJIOTHUH,
MeJUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOTHYECKYI0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
WCIOJI30BATh MOHATHITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs KU3HEHHBIX 3a/a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, MOMYJIALNS, TeHO()OHA, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLINH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BUJI000pa3oBaHUE, JKOJOTUYECKUE (PaKTOPHI,



SOKOCHCTEMA, MPOAYLUEHTbl, KOHCYMEHTBI, PEAYLEHThl, LENU MUTaHUs,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHHUE U3JIaraThb OHOJIOTUYECKHE TeOpuu (PBOJIIOIMOHHAs Teopus Y.
JlapBUHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbI MU 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit sBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOrMU: HAOIIOJEHUE U
OMMUCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHUM, OpraHu3alus U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYUYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpTaHU3MOB, JEUCTBHUS DKOJOTUYECKHX (PAKTOPOB HA OPraHMW3MBI, TEPEeHOCA
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUU B
HKOCUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH IMOJIYyUYCHHbIC 3HAHUS JIJIi OOBSICHEHUS OUOJOTHUUECKUX
MIPOLECCOB U SIBIICHUU, JJISl MPUHITUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3/J0pPOBbS U 3JI0POBbS
OKPY>KaIOIIUX JII0JIeH, COOJII0IEHUSI HOPM TPaMOTHOT'O TIOBEJCHUS B OKpYXKarolen
NPUPOJIHON cpejie, MOHMMaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHXKEHUMN
COBPEMEHHOW OMOJIOTMH JIs1 PAlIMOHAILHOTO TPUPOOTIOIb30BAHHS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NEPEHOCa BEILIECTB U SHEPTUU B IKOCUCTEMAaX (LIETIH MUTaHUsA);

YMEHUE BBINOJIHATH JIA0OpATOpHbIE M MpakTU4YecKue paboThl, COOIIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpMAIIMH, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast OnoyIoruueckyr0 MHGOPMAINIO U3 HECKOJbKHX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Konn4yectBo 4yacos
Ne HaumeHoBaHMe pa3aeiioB DJIeKTpOHHbIe (LM (pPOBbIE)
Konrpoiasbnsie | IlpakTnyeckue

/| ¥ TeM NPorpamMmsbl Beero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
JKuBnIe cucTeMBI M UX
2 1 https://m.edsoo0.ru/5T7SVKFTX
OpraHu3aIHs

XUMHUYECKUN COCTaB U

3 8 1 https://m.edsoo.ru/YTLWWIJEO

CTPOCHHUE KIIETKU

4 KuznenesTeabHOCTh KISTKU 6 https://m.edsoo.ru/MEETZ2D71
Pasmuoxxenue u

5 WHJIUBUYAIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/GF6W1A7C9
OpraHU3MOB

HacnencrseHHOCTE U
6 a 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
U3MEHYHBOCTH OPraHU3MOB

Cenexuusi opraHu3MoB.

7 3 https://m.edsoo.ru/2EY34NEHR
OCHOBEI OMOTEXHOJIOTHH
8 PesepBHOE BpeMst 1 https://m.edsoo.ru/FDBO8R36J]
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 IIPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HanmenoBanue KosmnuecTBo yacos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3e/ioB U TeEM Kourpoasnsie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChbl
NporpamMmMsbl padoThbI padoThbl
OBOJIIOIIMOHHAS
1 9 1 https://m.edsoo.ru/7F6R1ZROH
OuosoTHst
Bo3HukHOBEHUE U
2 pa3BUTHE )KU3HU HA 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emuie
Opranus
3 PrafsMut | 5 1 https://m.edsoo.ru/XNFOD96AA
OKpY’KaroIas cpea
CoobmecTBa u
4 3KOJIOTUYECKUE 9 https://m.edsoo.rt/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNQN
OBUIEE KOJIMYECTBO 14 0 25
YACOB 110 [TIPOTPAMME ’



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

ITHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoandecTBo yacoB
Ne Hara DJIeKTpPOHHbIEe N (ppoBbIE
Tema ypoka KonrtpoJubnsie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoTbI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS5
Metoab!l To3HaHuS KUBOU
npupoel. [IpakTrnueckas
pabota Ne 1
2 «Hcnoap3oBaHne 1 0.5 https://m.edso0.ru/GAB23860W
pa3IMYHBIX METO/I0B MPU
U3YYEHUU OMOJIOTHYECKHIX
00BEKTOBY
b
3 MOJOTHHACCIHE CHETEMBL, 1 https://m.eds00.ru/A7VOYD215
MIPOLIECCHI U UX U3YyUYECHHE
XUMHYECKUHU COCTaB KIETKH.
4 1 https://m.edsoo.rw/L17L.J590V
Bopa u MmuHepanbHbie conu
benku. Cocrtas u cTpoenne
5 - raB i cTpoett 1 https://m.edsoo.ru/V33INUWSW
OeJIKOB
DepMeHTBI —
OHOJIOTHYECKUE
KaTaJu3aTopPhl.
JIaGoparopnas padora Ne 1
6 patop p 1 0.5 https://m.edsoo.ru/VBPPPBGCD

«3ydyeHune kaTaauTH4ecKon
aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMUJIa3bl WIN
KaTaJasbl)»



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

VYrineBonnl. JIunuael 1 https://m.edsoo.ru/OJ7NFITIS

HyxiienHOBBIE KACIIOTBL.

ATD 1 https://m.edsoo.ru/WOELRA9B3
Hcropus n metoast
HU3YYEHUS KIETKHU. 1 https://m.edsoo0.rw/ JIXQMJOGM3
Kinerounas teopus
Kirerka kak nenoctHas

1 https://m.edsoo.rt/XDCLRAF1Q

JKHnBas CUCTEMaA

CrpoeHue 3yKapruoTHIECKON
kieTku. JlaboparopHas
paborta Ne 2 «M3yuenue
CTPOCHHUS KJIETOK PACTCHUH,
KHUBOTHBIX, TPHOOB U 1 0.5 https://m.edsoo.ru/KZ01WSLIY
OaKTepHii Mo MUKPOCKOIIOM
Ha TOTOBBIX
MHUKpOnpenaparax u ux
OTIMCaHHE

OOMeH BeLIECTB WA

1 https://m.edsoo0.ru/LOB313XYZ
MeTaboIn3M
dorocuHTE3. XEMOCHHTES 1 https://m.eds00.ru/V882FDGSF
DHepreTuYecKuii 0OMeH 1 https://m.edsoo.ru/T2LVIES3L

JKV3HEeHHBII UK KIETKH.
[enenne knetku. MuTos.

Jlaboparopuas pabota Ne 3
«HaOmronenne Mmurosa B 1 0.5 https://m.edsoo.ru/COINPWLF4
KJIETKaX KOHYMKA KOpeIKa

JyKa Ha TOTOBBIX
MUKpOIIpenaparax»



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

buocunres 6enka. Peakius

16 https://m.edsoo.ru/540F4L77W
MaTpPUYHOTO CUHTE3a
Tpancnsuus — OHUOCUHTE3

17 p i https://m.edsoo.rt/TFDKDDWWM
Oenka
Heknerounsie popmbl

18 https://m.edsoo0.ru/9PGSSFAJB
KU3HU — BUPYCHI
®opMBbl pa3MHOKEHUS

19 https://m.edsoo.ru/2JL. XB4AOR
OpTaHHU3MOB

20 Meiio3 https://m.edso0.ru/SNUXKO0X86
Obpa3zoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Or1010TBOpPEHHE.

21 JlabopaTtopHnas pabota Ne 4 0.5 https://m.edsoo0.ru/C29L.4DXBS
«3yuenue cTpoeHust
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax»
n aJpHOE pa3 e

22 FAMBRIYAIIEHOC pasputit https://m.edsoo.ru/MA4T8LSAD
OpPTaHHU3MOB
I'enetnka — Hayka o

23 HACJIEJICTBEHHOCTH U https://m.edsoo.ru/HESOD768U
W3MEHYUBOCTH
3aKOHOMEPHOCTH
HaCJIeIOBaHUS TPU3HAKOB.

24 s PHSHAROB https://m.edsoo.ru/YYQSGIWI2
Mounorubpumanoe
CKpEIIMBAHHE
Jurubpunxoe

25 CKpelIuBaHue. 3aKOH https://m.edsoo.ru/YSNANQG65V

HEC3aBUCHUMOTI'O



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

HaCJI€AO0BaHUsA ITPU3HAKOB

26

CuernuieHHOe HacJae10BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaToOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCILIUBAHHS Y PO30(HITBI
Ha TOTOBBIX
MUKpOTIpernaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetuka noma.
HacnenoBanue nmpu3HaKoB,
CLIEIUIEHHBIX C OJIOM

https://m.edsoo0.ru/3GYGV47YM

28

N3MeHunBOCTSD.
Henacnencrsennas
WU3MEHYUBOCTb.
JlaGopatopHas pabota Ne 6.
N3yuenue
MOIU(DUKAITIOHHOM
MU3MEHYMBOCTHU, IOCTPOEHUE
BapHallIOHHOTO psija U
BApUALIMOHHON KPUBO»

0.5

https://m.edsoo.ru/M3IMHUK2VV

29

Hacnencreennas
U3MEHYUBOCTb.
JlabopaTtopHnas pabota Ne 7.
«AHanmu3 MyTauun y
JPO30(QHITBI HA TOTOBBIX
MUKpOIIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'e”HeTnka yenoBeka

https://m.edsoo.ru/XU9SFS3GA



https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA

PesepBHBIil ypoK.
O00011eHME 10 TEME

31 1 https://m.edsoo.ru/E2IXRS2EB
«HacnencrBeHHOCTE U
U3MEHYUBOCTh OPTaHU3MOBY
C

32 CIICKIMA KaK Hayka H 1 https://m.edsoo.ru/3128P31.98
TpoIIeCcC
Metoabl 1 fOCTHKEHUS

33 CEJICKIIUU PACTEHUH U 1 https://m.edso0.ru/JSK3Q6W0J
SKUBOTHBIX
b

34 HMOTEXHOJIOTH KaK OTpacih 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOCTBA

OBIIEE KOJIMYECTBO YACOB 14

[10 ITIPOT'PAMME



https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpPOHHbIEe N (ppOoBbIE
n/n Tewa ypora Bcero Komrpoarsie | Mpaxririeciue u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

OBOJIIOLUS U METOMEI €6

1 1 https://m.edsoo.ru/6KWQIKBKU
U3y4EeHUS
Hcropus pazsutus

2 npeacTaBiIeHUu 00 1 https://m.eds00.ru/0SWC47SSX
3BOJTIOLIMH

3 MuUKpO3BOMIOLMS 1 https://m.edsoo.ru/TOFAUE4ZP
[Homynsauus kax
JJIeMEHTapHas eIuHUIA
BUJIA W DBOJTIOIIHH.

4 JlaboparopHuast pabota Ne 1 1 0.5 https://m.edso0.ru/D3UCLTSOF
«CpaBHeHME BUJIOB 11O
Mop(hooruuecKkomy
KPUTEPUIO»
JIBrKy1Me CUIIbI

5 (a3memeHTapHbIC (GaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
SBOJIOLUA

6 Ectectaenmbiii otoop 1 ero 1 https://m.edsoo.ru/DY32BUDOO
(dopmbI
PesynpTaThl 3BOMIOLNN:
pUCTOCOOTIEHHOCTh

7 OpraHu3MOB U 1 0.5 https://m.edsoo.ru/WAJHSTLOB

BUJI000pa3oBaHUE.
JlabopaTtopHnast pabota Ne 2



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

«Omnucanune
MPUCITOCOOJIEHHOCTH
opraHu3Ma u €€
OTHOCUTEIILHOTO XapaKTepa»

Hanpasnenns u mytu

3BOJJIIOIMH YCIOBCKaA

8 https://m.edsoo.ru/PI1FI0Y V3
MaKpPOIBOJIIOIUH

9 HeobpaTumocTs 3BOMIONINAN https://m.edsoo.ru/CLA9VCS1]
Hcropus xu3Hu Ha 3emiie U

10 . https://m.edsoo.ru/MJYY IMVX7
METO/IbI €€ N3YUCHUS
['unoTe3sr MpouCXOXKACHUS

11 https://m.edsoo.rt/EKNHXBOS2
JKA3HU Ha 3emiie
PasBurne xxus3uu Ha 3emiie

12 https://m.edsoo.ru/ECINSTF62
10 3paM U MeprUoaam
OCHOBHBIE ITAIbI DBOIIOINH
PaCTUTEILHOTO W YKUBOTHOTO
mupa. [IpakTiueckas padorta

13 Ne 1 «MI3yuenue 0.5 https://m.edsoo0.ru/7ZK1LYOSCT
HCKOIIaeEMBIX OCTATKOB
pacTeHui 1 KUBOTHBIX B
KOJUIEKIIUAX)
CoBpeMeHHas cucreMa

14 p https://m.eds00.ru/WSEXNI9YAK
OpPraHUYECKOTO MHUpPa
DBOJIOLHUS YEI0BEKA

15 H https://m.edsoo.ru/ADV3JERUE
(anTpormorenes)

BIDKYIIME CHIBI ((paKkTOPBI

16 A ym @ pe1) https://m.edsoo.ru/D7JZMBYPQ
aHTpOMOreHe3a
OCHOBHEBIE CcTaaUU

17 https://m.edsoo0.ru/14G19MQ4K



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

UYenoseueckue pacsl U

18 MIPUPOIHBIC alanTalluu https://m.edsoo.rw/XL7QKC5PK
YyelioBeKa
Pe3epBHbIii ypoK.
O0001IeHME 110 TEME
19 https://m.edsoo.r/R6L7VY2GB
«BO03HUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»
20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/K46KONS56I
21 Cpenpt obuTanus https://m.edsoo.r/DCOIEUICY
IKOJIOTHYECKHE (DAKTOPBI
AbuoTtudeckue (HaKTopsl.
JlaboparopHas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHui U3
22 Pa3HBIX MECT OOUTAHUSY. 0.5 https://m.edsoo.ru/G7NF3P1NM
JlabopaTtopHas pabota Ne 4.
«BistHue cBeTa Ha POCT U
pa3BHUTHE YEPESHKOB
KoJIeyca
23 buotndeckue GaxTopsr https://m.edsoo.ri/A6Z8MGNQR
DKOJIOTHYECKUE
XapaKTePUCTUKH
24 HOTLYIIAILIH. HpaKTHi{eCKa’I 0.5 https://m.edsoo.ru/X42J6 ABRN
pabota Ne 2 «ITomcuér
IUIOTHOCTH NOMYJISALAN
Pa3HBIX BUJOB PACTEHUID
25 Coobuiectsa oprasu3mMos — https://m.eds00.ru/0T2K1PNGZ

OHOIIEHO3



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ

DKOJIOTHYECKUE CUCTEMBI

26 1 https://m.edsoo.ru/SILIRWZMR
(KOCUCTEMBI)
OcHOBHBIE [TOKa3aTeIN
HKOCUCTEMBI.

27 DKOJIOTHYECKUE TUPAMUJIBI. 1 https://m.eds00.ru/NSTEWOGPE
CBOMHCTBa DKOCHUCTEM.
Cykueccus

28 [IpupoHbIE 5KOCUCTEMBI 1 https://m.edsoo.ru/ WIDMMUBCS5
AHTpONOreHHbIE

29 p 1 https://m.edsoo.ru/WRS65U3WC
SKOCUCTEMBI
b epa — 0

30 mocgepa — riodanbias 1 https://m.eds00.ru/2X1VG5Q18
3KOCHUCTEMA 3EMITH
3aKOHOMEPHOCTH

31 p 1 https://m.edso0.ru/V5JT6B38Z
CyIIecTBOBaHUs OMoCchepsl
YenoBeuyecTBO B OMOC

32 FI0BEUCCTBO B OHOCHEpe 1 https://m.edsoo.rt/HXCDHPXDJ
3emin
Cocyl1ecTB

33 yi OBATHC HPHPOAST 1 https://m.eds00.ru/187G37606
M 4EJI0BEYECTBA
Pe3epBHBIit ypoOK.
O000111eHUE TEMBI

34 1 https://m.edsoo0.ru/SW5XCF3K6
«Coo0mecTBa 1
JKOJIOTHYECKUAE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 14 )5

I10 ITIPOTPAMME



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM ITPOT'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa30BaTeJIbHOM NMPOrPaMMBbI CpeHero 001ero o0pa3oBanusi

CdhopmupoBaHHOCTh 3HAHUH O MECTE W POJH OHOJOTHU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS;, O
BKJIA/IC POCCHHCKHUX W 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oouonornu; (HyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COACpKaHUE OMOJOTUYECKUX TEPMUHOB U
TIOHSITHIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonn3M (0OMEH BEIIECTB U
MpeBpalleHle JHEepPruM), TrOoMeocTa3 (caMOoperysiius), ypOBHEBas
OpraHu3aIys KUBBIX CHCTEM, CAMOBOCIIPOU3BEIEHUE (PETPOTYKIIHS),

HACJICACTBECHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHC

YMeHnune usznaraTb OMOJIOrMYECKHE TEOPUH (KJIETOUHAsl, XpPOMOCOMHAs,
MyTauuoHHas), 3akonbl (I'. Mengens, T. Moprana, H.J. BaBuiiosa) u
y4ueHus (0 IEHTpax MHOrooOpasusi M MPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuii H.W. BaBunosa), onpenensiTh rpaHUIbl ©X TPUMEHUMOCTH K

JKHUBBIM CHUCTEMaM

YMeHue BIaAeTh METOJAaMH HAy4YHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHNEe W OIMCAaHUE J>KUBBIX CHCTEM, IPOIECCOB U SBICHUMU;
OpraHm3alus W MPOBEICHUE OMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIICyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJYYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTb BBIBOABI HA OCHOBAaHUHU IMOJTYYCHHBIX pGSYJIBTaTOB)

10 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHEe BBIICNIATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KICTOK
MPOKAPUOT U OYKAPHOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  MpOIECCOB OOMEHa BEIIECTB W
MpeBpalieHus] PHEPruu B KIETKe, (OTOCHHTE3a, IMIACTHYECKOI0 H
DHEPreTHYecKoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meko3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, HWHANBUAYATHHOTO  Pa3BUTHUSA

OopranusMa (OHTOT€He3)




VYMmenune IMPpUMCHATH IMOJIYUCHHBIC 3HAHUA JJIA 00BsICHEHNS
6I/IOJ'IOI‘I/ILICCKI/IX mponeccoB u HBHGHHﬁ, AJId TIPUHATHA MPAKTHYCCKUX
pellIeHHIA B TOBCEIHEBHOMN KHM3HH B LEJISIX o0ecrieueHus 0€30macHOCTH
CBOETO 3JI0OPOBbSI M 3I0POBbSI OKPYKAFOIIUX JIFOICH, COOIOICHUS HOPM
cpexne;

MOCTHYKEHUI

rPAaMOTHOIO  IOBEJAEHUS B  OKPYXKAIOLIEH MPUPOJHOU

IIOHHMMAaHHC HGO6XOHI/IMOCTI/I HCIIOJIb30BaHUA
COBpeMeHHOﬁ Ouonorun W OHMOTEXHOJIOTHI AJid palMOHAJIbHOT'O

MpUpOAOITIOJIb30BaAHUA

YMeHue peuath 3J€MEHTAapHble T'€HETHUECKHE 3a/auyd Ha MOHO- U
JUTHOPUIHOE CKpENIMBAaHUE, CLEIJICHHOE HACJIEeIOBAaHHUE, COCTABIIATH
CXEeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JUIA MMpEaACKasaHuA

HACJICAOBaHUA IIPU3HAKOB Y OPTaHU3MOB

YMeHHe BBINOJHATH JIabOpaTOpHbIE U MpaKTUYECKUue padoThl,

coOmonaTh mpaBuiaa npu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM

o0opyaoBaHrueM

YMeHHe KpUTHUYECKH OLIEHUBATh M MHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTHYECKOTO COJIEP)KAHUS, BKITFOYAOIIYIO TICEBJIOHAYYHbIC 3HAHUS
13 pasnuuHbIX UCTOYHHKOB (CMMU, Hay4dHO-TIOMYJIApHBIE MaTepUab);
OTUYCCKUE AaCIICKTBI COBPEMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,

MCIHUIMHC, OHMOTEXHOJIOTHH

10

YMeHue co3aaBath COOCTBCHHBIE TUCHbMEHHBIE U YCTHBIE COOOIICHMUS,
000011251 OMOTOTHYECKYI0O HHPOPMAIUIO U3 HECKOJIBKUX MCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHSITHUHBIN arrapar ouoaoruu

11 KUIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpeiHero 001ero oopasoBanusi

CdhopmupoBaHHOCTh 3HAHUH O MECTE W POJHM OWOJOTHU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS;, O
BKJIQ/IC POCCHHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BHTHE
Oounonoruu; (HyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COACp)KaHUE OMOJOTUYECKUX TEPMUHOB U

MOHSTHH: BUJ, HOIYJIAIUA, FeHO(bOHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIbI




(dakTopsr) SBOJIIOIINH, MPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUI000pa30BaHue, HKOJIOTHYECKUE (baxTopsl, IKOCHCTEMA,
MIPOIYLIEHTHI, KOHCYMEHTHI, pPEeIyLEHTHI, enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMuia, OMoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TeOpUHu (3BOMIOLMOHHAsA Teopus Y.
JapBunHa, CHHTETHYECKass TEOPHsl  HSBOJIOIMH),  3aKOHBI U
3aKOHOMEpHOCTH (3apogsimeBoro cxoactBa K.M. Bapa, yepenoBanus
IJIaBHBIX HampasieHud u nmytei spomonuu A.H. CeBepiiosa, yueHus o
ouochepe B.M. Bepuaackoro), ompenensTb ~TpPaHUIBI  HX

MMPUMCHUMOCTH K )KUBbIM CUCTCMaM

VYMeHue BiageTb METOdaMH HAay4YHOro TIIO3HAHUSA B Ouoyorun
(Ha6J’IIOI[€HI/Ie U OIIMCAHUEC JKUBBIX CHCTEM, IIPOLECCOB H ﬂBJ'ICHHfI;
opraHu3anmsa n IIPOBCACHUC OMOJIOTMYSCKOTO OKCIICPUMCHTA,
BBIIBHKCHHUC THUIIOTEC3bI, BBISIBJICHUC 3aBHUCHUMOCTH MCKIAY
HUCCIICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/II\/lI N 3aKOHOB; YMCHHUC

JCJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?,an)TaTOB)

YMmeHne BBIJICIIATh CyIIIeCTBEHHBIE MIPU3HAKH CTpOCHUS
OMOJIOTMYECKUX OOBEKTOB: BHJOB, MOMYJSIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOCHHOCTH MIPOIIECCOB HACJIEJICTBEHHOU W3MEHUYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUsA, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JEHUCTBUS SKOJIOTMUECKUX (PaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAaX, aHTPOIIOTCHHBIX
WU3MEHEHHH B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB U

OMOre0OXUMHUYECKHUX IUKIIOB B Onochepe

YMeHue [OpUMEHSATh IOJy4YEHHble 3HAaHUS A OOBSICHEHUS
OMOJIOTMYECKUX HPOLECCOB U ABJICHWUM, Ul MPUHATHSA MPAKTHYECKUX
pelIeHHId B TOBCETHEBHON KHM3HM B LIEJSIX 00ecTieueHHst 0€301MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOIIUX JIOAEH, COOIOCHNS HOPM
IPaMOTHOTO  TIOBEJEHUS B  OKPYXKAIOLIEH MNPUPOAHOM  Cpenc;
IIOHMMAHHE HE00X0MMOCTH HCIOJIb30BAHUSA JOCTHKEHUN

COBpeMeHHOI\/JI ouomoruu AJI paliMOHaJIbHOI'O NPHUPOAO0IIOJIb30BaAHUA

VYmenue peuiaTtb 3JICMCHTAPHBIC OHOJ0ruYecKUe 3aga4u, COCTaBJIATHb

CXEMBbI IIEPEHOCA BELIECTB M SHEPTUHU B IKOCHCTEMAX (LI€NU MUTAHUS)

YMeHHe BBINOJNHATH JIaOpaTOpHbIE U IMpaKTUYECKUue padoThl,
coOmonaTh TpaBuiga Opu padboTe ¢ y4eOHBIM W JaOOPaTOPHBIM

o0opyaoBaHrEeM




YMeHne KpUTHUECKHU OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIFOYAIOUTYIO TICEBIOHAYYHbIC 3HAHHS

U3 pasnuyuHbIX UcToyHNKOB (CMU, Hay4dHO-TIOMYJIsIpHBIE MaTepHabl);

’ paccMaTpuBaTh ri100abHbIC IKOJIOTHYECKUE poOIeMBI
COBPEMEHHOCTH, (POPMHPOBATH O OTHOMICHHIO K HUM COOCTBEHHYIO
MIO3HIIUIO
YMeHue co3maBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHMSI,
10 000011251 OMOTOTUYECKYI0O HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUNHBIN amnrmapar Ounosorun




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoIepPKAHUSA

buonorus xak Hayka

1.1

buonorus — nayka o xuBoil mnpupone. Ponp Ouonornn B (popmMHpOBaHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTUIECKUX HAYK

1.2

Metoapl MO3HAHHS KUBOM TPHUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kinaccuukanusa, MOJEIUPOBAHKUE, CTAaTUCTHYECKas oO0paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI K MX opraHnu3anus

2.1

XKussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocucTeM U UX pa3HooOpasue

2.2

YpoBHH OpraHu3ali OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKHH, KICTOYHBIH,

OpraHU3MEHHBbIH, MOMYJIALUMOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIit

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMHAYECKUA COCTaB KIJIETKM. XUMHUYECKHE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHUKpOdJIEMEHTHI. Bona u MuHepanbHble BemecrBa. @OyHKIMU BOABI U

MUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepkanue ocMoTryeckoro 0aigaHca

3.2

benku. CoctaB u crpoeHue OeTKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble ¥ 3aMEHHMBIE AMHHOKHUCIOTBI. AMHMHOKHMCIIOTHBIM COCTAB.
YPOBHHU CTPYKTYpbI OCITKOBOW MOJICKYJBI (IIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHA CTPYKTypa). XHMHUYEecCKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

depmeHTH — OMonornyeckne karanuzatopbel. CTpoeHHe (hepMeHTa: aKTUBHBINA
1eHTp, cyocrtparHas cnerupuaHocTh. Kodepmentsl. Burtamunbl. OTingus

(bepMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpOB

33

VYrneBoabl: MOHOcaxapuabl (TIH0K03a, prubo3a U Ae30KCUprubo03a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHCAaXapuabl (Kpaxmai, TJIMKOTEH, IeJUII0I03a).
buonornyeckue GyHKINHU YIIIEBOJIOB.

Jlunuael:  TpUrIMLEpPUAbl,  crepounbl,  gocdomunuasl.  ['mapodunsHo-
ruapodoOHbIe  cBoiicTBa. buonormueckue ¢yHkmum swmnuaoB. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxneunosbie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kucior. Crpoenne u ¢(ynkmuu JIHK. Ctpoenne m ¢dynkmuum PHK. ATO:

CTpoeHue U (PyHKIHU

3.5

[wutosorust — Hayka o kierke. Kierounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Krnerka xak nenoctHas xuBast cucreMa. OOuIMe NMPU3HAKU KIETOK: 3aMKHYyTast
HapyxHasi MemOpana, monekynsl JJHK kak reHernyeckwii ammapaT, cucTema

cuHTe3a Oelika

3.7

Tumbl KJIETOK: dyKapuoTH4ecKas U mpokapuorndeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyecko  kinerku. Kierounas crtenka Oaktepuil.  CtpoeHue
9YKApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIbHOM, >KUBOTHOM M

IpUOHON KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBHI KIETOK — KJICTOYHAs CTEHKA, TJIUKOKAJIMKC, HX
¢yukumu. [lnazmatuueckas memOpana, e€ cBoiicTBa U ¢pyHkMU. Lluronnazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIBl KIETKH: DHIOIUIA3MATHUYECKas CETh
(OIIC), ammapat ['ombmku, au3ocombl. [lomyaBTOHOMHBIE OpPraHOMIBI KIETKH:
MUTOXOHJPUH, TUTACTUABL [IpOMCXOXKIACHHE MHUTOXOHIAPUNA M TUIACTHA. Bumbl
mwiactug. HemeMmOpaHHbIE OpraHoWibl KIETKUA: PUOOCOMBI, KJIETOYHBIA IICHTP,

PECCHUYKHU, KT'YTHKH. cI—)}/HKI_[I/II/I OpPraHoON 0B KJICTKH. Bxrouenus

3.9

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,

KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILKO. XpOMOCOMBI

3.10

TpaHcnopT BEMIECTB B KIIETKE

>KI/I3HGI[CSITCJIBHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WJIM METa0OoNIM3M. ACCUMIISAIMS (IUIACTUYECKAH OOMEH) U
TUCCUMIIISALUS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI E€IMHOTO IMpollecca
MeTabonmu3ma. Turbl oOMeHa BeIIecTB: aBTOTPO(GHBIA U reTepoTpodHBbIid. Poib

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KJIETKE

4.2

®orocunte3. CBeToBas u TeMHOBasi ¢a3bl PpoTocunrTesa. Peakuuu dorocuHTesa.
DddexktuBHOCTH (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a ISl KU3HU Ha 3emile.
Brusiaue ycinoBuil cpeapl Ha (OTOCHMHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
IIPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XEMOCHHTE3HpYIoIIue OakTepuu. 3HAYeHHE XEeMOCHHTe3a IS

JKA3HU Ha 3eMiie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIECTB, BbIACTICHHE U
aKKyMYyJIIDOBaHME OHHEPrud B KIETKE. OTambl HSHEPreTHUecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe okuci€HUE, WIH KJIETOYHOE

apixanue. DPPEeKTUBHOCTh YHEPreTUIECKOT0 OOMEHa

44

Peaknun marpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanmnzanus

TeHEeTHYSCKOM I/IH(I)OpMaI_II/II/I B KiIeTKe. I'eéHeTHYecKHMl KOJ M €ro CBOMCTBA.




Tpanckpunius — matpuunslii cuate3 PHK. Tpancmsiuust — 6uocuntes Oenka.

KoaupoBanue amuHokuca0T. Postb pubocom B OnocuHTe3e Oeka

4.5

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust otkpeitus BupycoB ([.U.
WBanoBckmii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIHHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHud, >XUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHHIMA

Pa3mHOXeHMe U MHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1WKJI, WIM >KU3HEHHBIM LMK KieTku. MHTepdaza u mMuTo3s.
[Ipoueccel, nporekatoniye B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HaboOp — KapHOTHIL
JIUMIIONAHBIA W TaljIOWJHBIA ~ XPOMOCOMHBIE  HAaOOpbhl.  XPOMaTHUBIL.
[uTosornyeckne OCHOBBI PA3MHOKEHUSI W HHIUBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wierkn — wmuto3. Craauu mutos3a. [Ipomecchl, mpoucxonsiiue Ha

PAa3HbIX CTAAUAX MUTO34A. buonorndyeckuii CMBICII MUTO3a
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@opMbl pa3MHOKEHHsI OpPraHU3MOB: Oecrmosioe W mojoBoe. Bumel Oecrnorioro
pa3sMHOXEHHUs: JelieHHe HaJBOe, IIOYKOBAHHWE OJHO- U MHOIOKJIETOUYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC I CCIICKINN
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[TonoBoe pa3MHOXEHHE, €r0 OTIAMUYUSA OT OECIOI0ro.
Metios. Cramuum wmeitoza. Ilpoiecchl, MNpOUCXOAAIIME HA CTaaAUSIX Meio3a.
IloBenenne xpomocom B Meiosze. Kpoccunrosep. buonornueckuii cMmbica U

3HAUCHHUE Meiio3a

5.4

I'amerorenes — mpoiiecc 00pa3oBaHMsI MOJOBBIX KJIETOK y KUBOTHBIX. [lo10BBIE
JKeJe3bl: CEMEHHUKH U AUYHUKU. OOpa3oBaHHE M PAa3BUTHUE TMOJIOBBIX KIETOK —
rameT (CrepMaTo30ul, SUIEKICTKA) — crepMaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onnoB. Omnonorsopenue. Ilaprenorenes

5.5

NunuBunyansHOe  pasBuTtHe  (OHTOTeHE3).  OMOpHOHAJIBLHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHUOHATBEHOTO PA3BUTHUS Y MTO3BOHOYHBIX KUBOTHBIX:
npobnenue, racTpyisnus, opraHorere3. [loctamOpuonansHoe pa3Butue. TuIbl
MOCTAMOPHOHAIILHOTO PAa3BUTHSA: MPSIMOE, HENpsMoe (JMYUHOYHOE). BriusiHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHU,

CTaJluu pa3BUTHUA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHu3mMoB




6.1

[Ipenmer u 3agaun reHeTuku. Mcropust pa3BuTHs T€HETHUKN. BKian poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeETonbl T'eHETUKU
(rubpuI0IOTHYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUI ).
OcHOBHBIE TeHETHYECKUE NOHATHA. [ eHeTHYeCcKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CcXeMax CKpEeIINBAHUI

6.2

3aKOHOMEPHOCTH HAcCJIeIOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIe I'. Menaenem.
MonorubpuaHoe CKpenmBaHue. 3aKOH €AMHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHusi. IlpaBuiio JOMUHUpOBaHUS. 3aKOH pacIICIUICHUS TPU3HAKOB.
I'mnoresa unctoTel ramer. [lonHoOe U HENMOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPU3HAKOB.
[{uTtoreHeTH4YEeCKNE OCHOBBI JUTHOPUIIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOIICe
ckpemyBanue.  lcrnonp3oBaHue — aHANM3HUPYIOIIETO  CKpPEIIMBAHMUS UL

OIIPCACIICHUS I'CHOTUIIA ocobu

6.3

CuenuieHHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mo cuemnjieHHOMY
HacleloBaHUI TIeHoB. HapymieHwe cuoeruieHuss TE€HOB B PeE3yJIbTaTe
KpOCCUHIoBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. ['eHeTmueckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAesieHHe Mojia. AYTOCOMBI MU TIOJIOBbIE
XxpomocoMmbl. ['oMorameTrHele M TrereporamMeTHble opraHusmel. HacnemoBanue

IIPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACJIEICTBEHHAs U HACIIEICTBEHHAs.
Pone cpenpl B HEHACIEACTBEHHOW  WM3MEHUMBOCTH.  XapaKTEpPHUCTHKA
MOIU(UKAITMOHHOW W3MEHYMBOCTH. BapHWalMoHHBIA psg W BapHalMOHHAS
kpuBasgd. Hopma peaknum npusHaka. KoiandecTBEHHbIE U KadeCTBEHHBIE

IIPU3HAKU U UX HOpMaA pCAKINU. CsolicTBa MO,Z[I/I(I)I/IKaI_II/IOHHOI\/’I HU3MCHYHUBOCTH

6.5

HacnenctBenHasi, WM TEHOTHUIHMYECKas, W3MEHUYMBOCTh. KoMOuMHaATHBHAs
W3MEHYMBOCTh. MeH03 M TOJOBOM TpollecC — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kiaccudukanus MyTarmii:
TE€HHbIE XPOMOCOMHBIEC, FEHOMHbIE. HacToTa U MpUYUHBI MyTaluil. MyTareHHbie
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeJ0BeKa: reHEealOrn4ecKuu, OJIM3HELIOBBIA, LHUTOT€HETUYECKU,
OMOXMMUYECKHH, MOJCKYJSIpHO-TeHeTHUYeCKui. COBpEeMEHHOE OIpeaeIICHHE
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio IIl[P-ananu3a. HacnencrBenHble 3a00jieBaHUs 4YEIOBEKA: T'€HHBIC
0071e3Hu, 0OJIe3HU C HACIEACTBEHHOW MPEeapacloyioKeHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHEpaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO




O6p338, KHU3HHU, JHArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I N JICUCHHS T CHETHUYCCKUX
Oone3nell. MeMKO-reHeTHYeCKOe KOHCYJIBTHPOBAaHUE. 3HAYEHUE MEIUIIUHCKON

TCHCTUKHU B MIPCAOTBPALICHUN U JICUCHUH T'CHCTUYICCKUX 3a00JIeBaHUI YeIOBEKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenekiusi KaKk Hayka W TpoLEcC. 3apOoXKICHUE CENeKUUU U JOMECTHUKAIIMSL.
VYuenne H.M. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS M MHOT000pasus
KyJbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIACHUS TOMAIIHUX >KMBOTHBIX. CopT,

Opo/a, MTaMM

7.2

CoBpeMeHHbIE METOBl CENEKIMH. MacCOBBIM M WHAMBUAYAIbHBI OTOOPHI B
CEeJIEKIIMM pacTeHUd M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBanue — WHOpuAWHT. Yuctas nuHusA. CKpelmMBaHWE YHUCTBIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otrnanénnas tuOpuausanuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJYyYECHUE TMOIMUIIIONAOB. JlOCTHKEHUS CEJNEKUHMH PACTEHUM, >KHUBOTHBIX M

MHUKpPOOPIraHNU3MOB

7.3

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKeHepus. OTarbl
coznanust pekomOunanTHOi JIHK u TpaHcreHHeix opranu3moB. Kiertounas
nwxeHepus.  Kierounele  KyJabTypbl. MEUKpPOKJIOHAJIBHOE  PAa3MHOMKEHUE
pactrenuii. KioHupoBaHHE BBICOKOMPOIYKTHUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHM3MOB. OJKOJIOTMYeCKHe U 3tudeckue mnpobdiembl. MO — reHermuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzetenbcTBa  3BONMIONMH.  [lajeoHTONMOrMYECKHe:  TOCIEI0BATEIFHOCTD
IIOABJIICHUS BHIOB B MMaJICOHTOJIOTHIECKOM JICTOIMHMCH, TICPEXOAHBIC (1)OpMBI.
buoreorpaduueckue: cxoncrBo u pasnuuue ¢GayH U GIOp MaTrepukoB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJICTBA U PA3INYHS SIMOPUOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHBIE,
PYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHM3MOB HACIICJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX ITyTeH Yy BCEX

OpraHu3MOB




1.2

OpomorionHass  Teopuss Y. [lapsuna. IIpennocbuiku — BO3HUKHOBEHHS
JapBUHU3MA. JI[BWXKYIME CHJIBI 3BONIOUMU BHIOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOKEHHE MPU OIPAHMYEHHOCTH PECYPCOB, HEONPENEIEHHAs U3MEHUYNBOCTb,

6opb0a 3a CyleCTBOBaHHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckass Tteopust s3Bomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

MuxkposBontonus. [Tonmynsiinus kak eIMHUIA BUAAQ U YBOJTIOLHHI

1.4

JBuxymme cuibl ((pakTopbl) SBONIONMM BUIOB B Hpupoje. MyTalnnOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsauusa u murpauus. EctecTBeHHBI 0TOOp — HampaBistoLuil dakTop
sBOTIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yibTar 3Boionuu. [Ipumepsr
npUCroco0IeHUH y opranu3MoB. ApoMopdo3bl U HAHOAJANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (OpPMBI BU1000pa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

1.5

MaKp03BOJHOLII/IH. CDOpMBI 9BOJIIOIIMH: (I)I/IJ'IeTI/I‘ICCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeoOpaTtumocTs 3Bosonun

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuHblE TIpEACTaBIEHUS O 3apOKACHMM KU3HHM. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emyie: abHoreHe3 M NaHCIepMus. XUMHUYECKas
ABOJIIOLIMS. ODKCIIEPUMEHTAIBHOE MMOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
Havanenbie sTansl Ouonoruueckoil sBomronuu. ['unoresa PHK-mupa. IlepBrie

KJICTKU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/Ie OCHOBHBLIX I'PYIIII JKUBBIX OPIraHU3MOB

2.2

Pa3Butne xu3sHu Ha 3emuie mo spam u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas dpel. [lameosolickas 3pa W €€ mNepuoabl: KEeMOPUHCKHM,
OPJIOBUKCKUW, CUJYPUICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKHI.
Me3so3olickas 3pa 1 €€ MepuoJibl: TPUACOBBIN, IOPCKUM, METOBOM.

KaiiHozoiickass 2pa u €€ mnepuoabl:  MNAJIEONCHOBBIA,  HEOr€HOBBIM,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIUMaTa M TE€OJOTMYECKHX MPOILECCOB.
OCHOBHBIE ATaITBI YBOJIIOLUHN PACTHTEIBHOTO M XUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHUi M KUBOTHBIX. [losiBIEeHMe, pacuBEeT M BBIMUpPAHUE TPYII >KUBBIX

OpraHu3MOB
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Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBoyouuu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYHIIBI OPTaHU3MOB
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:‘)BOJ'IIOI_[I/IH YCJIOBCKA. AHTpOHOJIOFI/IH KaK HaykKa. PazButue Hpe,I[CTaBJ'IeHI/Iﬁ 0

MPOUCXOKIACHUN YCJIOBCKA. MeTtonpl HN3YUCHUSA AaHTPOIIOICHE3Aa. CXOI[CTBa n




pa3nnyus 4eloBeKa U )KMBOTHBIX. CUCTEMaTHYECKOE MOJI0XKEHHE YEIOBEKa.
JBmwxymue cuisl (pakTopsl) aHTponorenesa. HacneacTBeHHass U3SMEHYMBOCTD U
€CTeCTBeHHbIN 0TOOp. OOuIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUil

TPYyAa, MBIIIICHUE, PeYb

2.5

OcCHOBHBIE CTaAVM W BETBHM JBOJIOLUU YEJIOBEKA: ABCTPAJONMUTEKH, YenoBek
yMenblid, YemoBek mnpsMoxondmui, YenoBek HeaHAEpTAIbCcKuM, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYILIECTBOBaHMS, 00JacTb

pacnpocTpaHeHHsl, 00bEM IFOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONEouIHas (€Bpa3uickas),
HErpo-aBCTPaJIOUIHAS (3KBaTOpuUanbHas), MOHTOJIOUIHAS (a3uarcko-
amepukaHckas). YepTbl mpUcocoOIeHHOCTH MPEICTaBUTENIEH YETIOBEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHMUA. EauHCTBO Yea0BeUECKUX pac. KpI/ITI/IKa pacusma

OpranusMsbl 4 OKpy’Karolias cpefa

3.1

OKojorus Kak Hayka. 3aJaud M paslenbl 3KOJOTMu. MeTolbl IKOJIOTMYECKUX
UCclieIoBaHUM. DKosorndeckoe MupoBo33peHue. Cpenibl 00UTaHHs OpraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue  ¢axktopsl. Knaccudukanmss — 3KoIOruyeckux  (QakTOpoOB:
abuoTuyeckue, OMOTHYECKHE M aHTpOINOreHHble. JlelcTBUE HKOJIOTMYECKUX

(bakTOpOB Ha OPraHU3MBbI

3.3

AbunoTtnueckue (akTopbl: CBET, TeMIeparypa, BIaKHOCTb. (DOTONEPUOIU3M.
[IpucnocoOneHnss OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHUX  (haKTOPOB.

buonorunueckue PUTMBI

3.4

buotnueckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHUNA: KOHKYpPEHIIMS,
XMIHUYECTBO, Mapa3uTU3M, MYTyaliu3M, KOMMEHCAIU3M (Haxj1eOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCANIM3M,  HelTpasu3M. 3HaueHHe  OMOTHYECKHX

B3alMOJEHCTBUI [l CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPUCTUKHU TMOIMyJIAIH. OcHOBHBIE IIOKa3aTcIin
InomnyJsiquu: 4YUCJICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCEPTHOCTb, HIPHUPOCT,

Murpanus. JJMHaM1Ka YUCIEHHOCTH MOYJIALMY U €€ peryJssinus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBOo opraHn3MoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHIOBas,
HOpOCTPAHCTBEHHAs, Tpoduueckas (muiueBas). Buapl-nomuHanTbl. CBsi3u B

OHOIIEHO3E

4.2

Okonornyeckne cucteMsl (9kocuctemsl). [lonstme 00 dKkocucreme U




ouoreoreHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peyLeHThl. KpyroBopoT BeIECTB U TOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mMieBble) YpOBHU OHKOCHCTeMbI. [luiieBble 1emu H CeTu.
OcCHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHOMacca, MPOIAYKIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBONCTBAa 3SKOCUCTEM:

yCTOfI‘lPIBOCTL, caMoperyJsalusa, pa3BuUTUC. CYKI_ICCCI/IH
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[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMA XBOMHOTO WU
LIMPOKOJINCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpboskocucTeMsl.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 9SkocucteM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
o6uochepsl. XKupoe BemecTtBo U ero (yHkuuu. OcobeHHOCTH OHOchephl Kak
rJ100ampHOM 3KOCcHCTEeMBI. JlMHaAMH4YeCKOe paBHOBECHE U oOOpaTHasi CBs3b B
o6uochepe. KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaNbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTpONOTEHHBbIE HM3MEHEHUss B Ouocdepe.
['mobanpHBIE YKOIIOTUYECKUE TTPOOIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJIECHUS MPUPOAHBIMU pECypcaMH U HUX

HCIIOJB30BaHUC. ]_—[OCTI/I)KCHI/I?{ OMOJIOTHH U OXpaHa MpUpoOabI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6nios A.M. u ap.;
[Ton penaxkuueit [laceunuka B.B. Axkimonepnoe o611ectBo «31aTenbcTBO
«IIpocseuieHue

* buonorus. 11 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o61ectBo «M3marenbeTBo

«IIpocBemienue»

METOAUYECKHME MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



