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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IS
OTpeeNieHUs] TMOAXOA0B K (OPMHUPOBAHUIO COJACp)KAHUS Y4eOHOTo MpeamMera
«buonorus» cocraBwiaM: KoHUenTyaneHble mnojoxenus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUs, pe3ysbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
NPUHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
oOmero oOpa3oBanuss B Poccuiickoil ®enepauuu, a TakKe IOJIO0KEHUS O
cnenuduke OMoioruu, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00eCIIeUeHUN
CYIIIECTBOBAaHMS 4YelioBeuecKoro obimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
ornpe/eneHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja€T MPEACTABICHHE O LEsAx, 00 oOmen
cTparernu OOy4YeHUs, BOCHHUTAHHUSA M PAa3BUTUS OOYYAIOIIMXCS CpeICTBaMU
yuebHoro mpeamera «buonorus», omnpeneiaser o00s3aTeNnbHOE IPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pachpeaelieHne 1o pas3ieliaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUEHHUSI y4eOHOTo MaTepuana ¢ yu4&éToMm
MEXIMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH 00pa30BaTEIBHOTO
MpoI1lecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXCs.

B nporpamme mno OuosorMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIbLHOU
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmuXCcsd IO OCBOCHUIO COJIEPKAHUS
OMOJIOrMYECKOT0 00Pa30BaHHUS.

B nporpamme no 6uoniorun (10-11 xmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yY€HUM OHWOJoruu, Onarojgapss 4eMy B Hel
IpOCMAaTPUBAETCS HAIMpPABJICHHOCTh Ha pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHUEHTALMH JTMYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 3JJ0POBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKpY’Kalolllel MPUPOIHON cpere.
[ToaTomy Hapsxy ¢ M3ydeHHEM OOIICOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHWHA O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHH yJIE€JICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 33724, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUM YeNOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJBTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKHU
LEJIeCO00pa3HOro TMOBEIECHHUS B OKpYy)Karolleil NpUpPOJHOM cpene, aHanu3a
BIIMSIHUSL XO3SMCTBEHHOW JAESTENPHOCTH 4YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAaHUSI K MPUKIIATHON HAIIPABICHHOCTH



ydeOHOro mnpenMera «buosorus» MpoauKTOBAaHO HEOOXOJAMMOCTBIO OOCCIIeUeHUS
YCIIOBUM JUIsl PEIICHUS] OJJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOIrO
oOpa3zoBaHMs, KOTOpas Impeanojaraer (QopMupoBaHUE Yy  OO0yyarOIIUXCA
CIIOCOOHOCTH aJalTHPOBAaThCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obecneunBaer (GOpMUpPOBAHUE Y OOYYAIOIMIUXCS MPEACTaBICHUM O
HAy4YHOM KapTUHE MHpA, pacliupseT U 00oOlaeT 3HaHUA O KUBOW IpHUpoie, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OPraHU3allid W HBOJIIOLUH, CO3JAET
yCIOBUSI  JJisi:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJBI,  (POPMUPOBAHUS
(GyHKIHOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro obpasza
KU3HU, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K dUBOU MPUPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHue OMOIOTHS UMEET TaKKE JUIsl PEIIEHUSI BOCHUTATEIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLMANIU3AIMIU
oOyyaroruxcs. M3yuenue Guonioruu oOecreuyrnBaeT ycinoBus At (OpMUPOBAHUS
WHTEJUIEKTYalbHbIX, KOMMYHUKAIMOHHBIX W HWHGOPMAIIUOHHBIX  HABBIKOB,
ACTETUYECKON KYyIbTYpBI, CHOCOOCTBYET HHTETPAllMd OMOJOTHYECKHX 3HAHUHU C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU
u reorpaduu. Ha3BaHHbIE TOJOXEHHS O MpeJAHA3HAYCHUH Y4eOHOro IMpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHHUs TOJAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJEP)KaHMs, MPEJCTABIEHHOTO B MpPOTrpaMMe IO
OHOJIOTHUH.

Ot60p comepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C TMO3MIMK KyJIbTYpOCOOOPAa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHWA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHus O0OIIEH KyJIbTYpbl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YeJIoBeKa B OKpY’Karolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KHU3HU U TPaKTHUECKOM AestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAaHUsI, KOTOPbIE CIIyKaT OCHOBOMU /Jisi (pOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHONW KapTUHE MHUpA U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHM3alUUU
OMOJIOrMYecKOro 0Opa30BaHHUS.

CtpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOro MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICEHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJTIEHBI CIIEIYIONINE COAEpKaTelbHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4yHOro To3HaHus», «Kierka kak Ouonorumyeckas cuctemay, «OpraHu3m Kak



ouosnoruyeckas cucrema», «CucreMa M MHOTOOOpa3ve OpraHuYEeCKOro MHUPAY,
«IBONIONHUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNAJICHHEC OOYYAONMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHW3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX YKMBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3TJBIIOB, WIEH W TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOW MPHUPOJILI HAa OCHOBAaHWW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUU OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMECHHBIX MEIUITMHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpemgnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0macTi « EcTecTBeHHO-HAYyUHbBIE TIPEIMETHD.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011ero 00pa3zoBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).



COLEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HopMUpOBAaHHH COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Metob1 TO3HAHUS KUBOM MPUPOAbI (HAOMI0ACHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MepeHue, Kiaccupukanus, MOACTUPOBAaHUE, CTaTUCTUYeckas oOpaboTka
JIAHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

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

JlabopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iNMUYHBIX METOJOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: Ouonorun. Otiauumne
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alMUd OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe01eHOTHYECKH ), OnoCcepHBIii.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Moiekybl JJHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue OeaKkoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NepBUYHAS, BTOpUYHAs, TpPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHUYECKHE CBOMCTBAa OeiKkoB. buomoruueckue
(GyHKUMUU OENKOB.

@depmeHTBHl — Ouosormdyeckue Kartanuszatopel. CTpoeHue QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenududHocTh. KodepmenTsl. Butamunsl.
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KAaTaTU3aTOPOB.



VYrineBonpl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kkcupu003a),
aucaxapuiapl  (caxapos3a, JakTo3a) U IMOJMcaxapuiel (Kpaxmaj, IJIMKOTEH,
LeJUTI0I103a). buonornvyeckue (yHKIHMH yIIIEBOJOB.

Jlunuasl:  Tpurauuepuabl, Qocomunuasl, crepouasl. ['HapoduIbHO-
ruapodobHble  cBoiicTBa. buonmornueckne ¢Gyukumm aunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JIUIMHI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxkneunoseie xkucnmotel: JHK wu PHK. Hykineornaer — MOHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIuu.

[uronorus — Hayka o kietke. Kiierounas teopus — npuMep B3auMOJICHUCTBUS
uael u GakToB B HAYYHOM MTO3HAHUU. METO bl U3YUEHUS KIETKH.

Knerka xak 1enoctHas >xuBas cuctemMa. OOmme NpU3HAKK KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyibel /IHK kak renernueckuil ammapar,
CHCTEMa CHHTe3a Oerka.

Tunbl KIETOK: 3yKapuoTHyeckas U Mpokapuoruyeckas. OcoOeHHOCTU
CTpOEHMs NpoKapuoTHUeckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IrpUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
¢ynkuu. [Inazmatuyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [{lutonnazma u eé
opraHousibl. OnHomeMOpanHble opraHounbl kietku: OIIC, anmapart ['onbaxwy,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIAPHUH, IIACTUIBI.
[IpoucxoxaeHnne MUTOXOHApUM W minacTua. Buasl mmactua. HememOpanubie
OpraHoufbl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKU. OyHKIIMA OPraHOUAO0B KIETKU. BKIIFOUEeHMS.

SAnpo — perynaropuslii eHTp KiIeTku. CTpoeHue sjpa: siiepHas 00010YKa,
KAapHOILIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Juarpammer:  «Pacripenenenue  XUMHUYECKMX JJEMEHTOB B HEKHMBOM
npupone», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmumsl n cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTtpoeHue MoseKyIbl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunossie kucnotsl. [JHK», «Ctpoenne Monexyibl
AT®», «CtpoeHne 3yKapuOTHYECKOU KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CTpoeHHE pPACTUTENBHOM KIETKN», «CTpOoeHHe IPOKAPUOTHUECKOW KIIETKWY,
«CTpoeHue sA11pa KIETKN», « Y TIIEBOIBD, «JIUHIbI.



OO6opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYyJOBaHME JUIsl TPOBEACHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

JlaGoparopHass pabora Ne 1. «l3yueHme KaTaaIUTHYECKOW aKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOeHUS KIETOK pPaCTCHUH,
KUBOTHBIX W OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax M X
OTIUCAHUE.

Tema 4. ’KusHeneATeIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTaboIu3M. ACCUMUIALMS (TUTACTUYSCKUN OOMEH) U
JTUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTaboIn3Ma.

Tuner oOMeHa BemecTB: aBTOTpO(HBIN U reTepoTpodHsbiid. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas U TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dotocunteza. IpdexTnBHOCTH PoTocMHTE3a. 3HAUCHUE (HOTOCHHTE3A JJIS KU3HU
Ha 3emuie. BiausHue ycnoBuii cpenpl Ha (POTOCHHTE3 U CIIOCOOBI TTOBBIIMICHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMoCHHTE3. XEeMOCUHTE3UpYIolue OakTepun. 3HaUCHUE XEMOCHHTE3a JIs
YKU3HU Ha 3eMIIE.

DHepreTudeckuii oOMEeH B KJeTKe. PaciierieHne BemiecTB, BBIICICHUE U
AKKyMYJUPOBaHHE OJHEPrud B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukonus. Bpoxkenue u ero BuAbl. KHUCIOpPOIHOE OKHUCIEHWE, WA KIETOYHOE
JIbIXaHUE. OKucnuTenbHOe dbochopunupoBanue. D¢ hHEeKTUBHOCTH
SHEPreTUYeCcKOro 0OMeHa.

Peakumm wmatpuuHoro cumHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus renetmdyeckod MH(pOpManuu B KJIETKE. [ €HETUYECKHM KOJ H €ro
cBoricTBa. TpaHckpuniusg — MaTpuunblii cuaTe3 PHK. Tpancnsauus — 6uocunTes
oenka. Otanbl TpaHcasauuu. KoaupoBanwe amMuUHOKHUCIOT. Posib pubGocom B
onocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bosesnn pacteHui, KXUBOTHBIX U YEJIOBEKA, BbI3IBAEMbIC
Bupycamu. Bupyc mmmynoaepunura yenoseka (BMY) — BozOyaurens CIIM/a.
OOparHast ~ TpaHCKpuIMs, peBepraza u  uHTerpaza.  lIpodwunakrrka
pacrpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:



[Toptpetsi: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunel nutanusy, «Meradonuzm», «MUTOXOHAPUD,
«HepreTudyeckuii oomen», «Ximopomiacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHay, «CuHTte3 Oenkay, «['eHeTnueckuit Koa»,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd 1nukn Bupyca CIIN/a,
o6akrepuodaray, «Permmukarus JJHK».

O6opynoBanue: Mmoaenu-aniukanuun «Yapoenue JIHK u Tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbii 1uKII, WM JKU3HCHHBIM LMK KiaeTku. MHTEpdaza m MHTO3.
[Ipouieccrl, mpoTekaromue B uHTepdasze. Permkanusa — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JlunnonaHeli M TAlvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHUIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHIMBHUIYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craguu mutosza. IIpoueccsl, npoucxonasimue Ha
pPa3HBIX CTAAUAX MUTO3a. bBHOTOTHYECKUIN CMBICI MUTO3A.

[Iporpammupyemasi ruOenb KJIETKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPTaHU3MOB: OecIioyioe U mosioBoe. Bumbl 6ecmonoro
Pa3MHOXKEHUSA: [IEJICHUE HAJIBOE, IIOYKOBAHMUE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHHEe. VIcKyccTBEeHHOE KJIOHMPOBaHUE
OPraHU3MOB, €r0 3HAYEHHUE JJI CEJEKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTINYHSI OT OECTIOIOTO.

Meiio3. Cragun menosza. Ilpoueccsl, MpOUCXO[IINEe HA CTagusAX Meio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuil cmbicil H
3HaYCHUE MENo03a.

l'amerorenes — mnpomecc oOpa3oBaHUs TMOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBbie >kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIHIEKIETKAa) — CHepMaTOreHe3 M OBOTICHES.
OcC0OEHHOCTH CTPOEHUSI SAMIIEKIETOK W crnepMaro3ouaoB. OIiog0TBOpEHUE.
[Taprenorenes.

NunuBunyanpHOEe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHUBOTHBIX:
npobiieHue, racTpyisius, opraHorene3. IloctamOpuonanbHOe pazButue. Turbl
MOCTAMOPUOHAIBHOTO Pa3BUTHS: TMPsSMOE, HENnpsMoe (JTuduHOYHOE). BimsHue
cpedbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacrenuii. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHM, CTAINU PA3BUTHSI.



JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacCTeHU», «BerertaTuBHOE pa3MHOXEHUE
pacteHui», «Jlenenue kinetku Oakrepuil», «CTpoeHUE TOJIOBBIX KJIETOK,
«Ctpoenue xpoMocombl», «Knerounbsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Meiio3y, «IIpsMoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MICKONMUTAIOIINX U
4enoBeKa», «OCHOBHBIE CTAJIMM OHTOTE€HE3a».

OG6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ounasl
MJICKONIUTAIOLIETO», «SHIeKIeTka MiueKonuTarmero», «Kapuokunes B KieTkax
KOpElIKa JyKa», MarHUTHas MOJEb-anIuinkanus «JleqeHue KIeTKkn», MOAEIb
JIHK, monens meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOIPENapaTaxj».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENnapaTaxp».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BuThs reHEeTUKHU. Ponb nuTonoruu
U SMOPHOJIOTHH B CTAHOBJIICHHMH TEHETHUKH. BKiIagm pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETHUKH. MeETOoJIbl TEHETUKH (THOPHUI0JIOTHICCKHM,
[IUTOICHETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokosieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a ynuctorel ramer. [1oaHOE U HEMOTHOE IOMUHUPOBAHUE.

JuruObpuaHoe  CKpenMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIleOBaHUS
npu3HaKoB.  LluTOoreHeTWMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIMBAHUS.
AHanu3upyoliee ckperiuBanue. Mcrnoap30BaHne aHaIU3UPYIOLIETO CKPEITBaHUS
JUISL OTIPENICSICHHS] TEHOTHIIA OCOOH.

CuerieHHoe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJI€JOBaHUIO I'eHOB. HapyllleHue cuernieHrs rTeHOB B pe3yabTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeAeIeHue mosia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBI. ['omMoraMeTHsle W TreTeporaMeTHble oOpraHu3Mbl. HacnepoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIBI ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBECHHAS.
Ponb  cpenbl B HEHACHEACTBEHHOW  M3MEHUMBOCTU.  XapaKTEPUCTHKA



MOJIU(PUKAIMOHHON N3MEHYMBOCTU. BapuarimoHHbIN psil M BapUallMOHHAS KPUBAS.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U MX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacneactBeHHas, WM TE€HOTUIIMYECKAs, HW3MEHUYMBOCTb. KomOMHaTHBHas
U3MEHYMBOCTh. MeiWo3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMUBOCTU. MyTalmoHHasi u3BMEeHUYUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpU4MHBI MyTaluid. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAJAOB B HAacleACTBEHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetuka wenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJBlI TI'€HETHKU
YeJIoBeKa: TeHeaIOrMueCKuil, OJIM3HEIOBbIN, IUTOTC€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIC OOJIC3HH,
OOJIE3HH C HACJIEJCTBEHHOW MNpPEeApPacHoOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JI€UEHUS T€HETUYECKHUX
Oone3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TE€HETUKHU B MIPEAOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHNN YEIOBEKA.

JdemoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuel ©W  CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LHUTOrE€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHHE,
«duTonornyeckne  OCHOBBI  AUTHOPUAHOIO  CKpelMBaHUs»,  «Meio3y,
«B3aumopencTeue ajuIeNbHBIX T'€HOBY», «l'€HeTHMYecKne KapThl pACTEHUH,
KUBOTHBIX U 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CUEIUIEHHOro ¢ mnosiom», «Kapuorumel yenmoBeka U KUBOTHBIX», «Buasl
U3MEHUUBOCTHY», «MoaudukalonHas H3MeHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBuw», « MyTalmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MoOJEIH-aNIUIHKAMN «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonmunoe nmomunupoBaHuey, «JluruOpumnoe ckpemnuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdapuit «['opox moceBHONY.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

JlabopatopHast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPUIAHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( Il HAa TOTOBBIX MUKPOIpENapaTaxy.



JlaGoparopHas pabota Ne 6. «3yuenne MoaupuKarmOHHON U3MEHYHMBOCTH,
IIOCTPOCHHUE BapUALIMOHHOTO PsI/Ia U BAPUALIMOHHON KPUBOID.

JlaGoparopHas padota Ne 7. «AHanu3 MmyTanuil y 1po30(uiibl Ha TOTOBBIX
MHKpPOIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apPOKICHHUE CENEKIUH U JTOMECTUKALMS.
VYuenue H. W. BaBunoBa o0 1leHTpaXx MPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIeHTpbhl MPOUCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. COpT,
OpoJ1a, ITaMM.

CoBpeMeHHbIE METO/Ibl ceNeKIMU. MaccoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHWH M JKUBOTHBIX. OlEeHKa 3KcTepbepa. bimM3kopoacTBEHHOE
ckpenuBanue — wWHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAcTBEeHHOE CKpelUBaHUE — ayTOPUIAMHT.
Otrnanéunas rtuOpuau3anuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYEHUE TIOJHUIUIOUAOB. JIOCTMKEHUs CEJIEKIMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonmorusi kKak OTpacib NPOU3BOJACTBA. ['€HHas WH)KEHEepHs. DTallbl
co3manusi pexomOuHanTHOM JIHK wm TpaHcreHHsIXx opranusmoB. KierodHas
nxeHepud. Kiietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoryueckue u  3tudeckue  npoodmembl. MO  —  reHeruuecku
MOJIU(ULMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. WM. BaBuios, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenumity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®. MiBanoBay,
«Jlomumnongus», «OObEeKThl OuoTexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHE», « KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISDKH TUIOJIOB U KOPHEIUIOAOB JUKHX (POPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbcKOX03sUCTBEHHBIE PACTECHUS.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

Okckypcus «OCHOBHBIE METOJBI M JOCTHKCHUSA CEJIEKIMU PACTCHUW W
JKUBOTHBIX (Ha CEJICKIIHOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTo B OUOJNOrHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbctBa HBoonMU. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTb
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOMHbIE (HOPMBI.
buoreorpadudeckue: cxoncTBO U paznuuue payH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUUUs SMOPHOHOB PpAa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHE: TOMOJOTHYHbBIC, aHAJOTHUYHbIC,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MONEKYIIPHO-OMOXMMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMUECKHX IMyTeH Yy BcexX
OpraHU3MOB.

OomonuonHas Teopus Y. JlapBuHa. IIpeanochblIKM BO3HUKHOBEHUSA
JapBUHM3MA. JIBMOKYIIME CHJIBI DBOJIIOIMU BUJIOB MO JlapBuHY (M30BITOYHOE
pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] M3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopust sBomouu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHHUS.

MukposBomonus. [lonmynsiuus kak eqMHUIA BUA U SBOJIOLIHMH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B HpuUpojae. MyTallMOHHBIN
mporecc ¥ KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNmsmMOHHBIE BOJHBI U Jpeiid
reHoB. M30I1ust 1 MUTpalus.

EcrecTtBeHHbIit 0oTOOp — HampaBisoomui (akTtop 3BoOIUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bofonuu. [Ipumepst
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIe  (HOPMBI
BU1000pa30BaHus: reorpadguueckoe, IKOJIOrH4ecKoe.

MakposBomorusi. PopMbl  ABONIONUU:  (pUIIeTUYECKAs, JIUBEPreHTHas,
KOHBEpIreHTHasl, napasuiesibHas. HeoOpaTuMocTh 3BOIIOLUY.

[Ipoucxoxaenre OT HeclelualIu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienrann3anys. AJanTUBHAS paIHaIusl.

JdeMoHcTpanuu:

[Toprpersr: K. Jlunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuub! u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OoprObI  3a
cyliecTBOBaHMe», «EcTecTBeHHBIM 0TOOp», «MHOroo6pa3sue COpPTOB PaCTEHHI,
«MHoroobpazue  mopon  KMBOTHbIX»,  «llomymauum»,  «MyTauuoHHas



U3MEHUYUBOCTE», «ApoMopdo3bl», «Uaunoamanrammm», «OO0Imas aereHepanusy,
«/IBmxymme cuibsl 3Boirouun», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpauueckoe BU1000pa30BaHuEe», « IKOJIOTHUECKOE BUAOOOPAZOBAHUEY.

OO6opymoBaHHe: KOJUICKIIUS HACEKOMBIX C PAa3IUYHBIMU THUIIAMH OKPACKH,
HAOOp IUIOMOB M ceMsiH, KoyuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJICHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 00BEMHA MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowiekmus «DopMbl COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpéct
XpOMOCOM», BIaxHble TmpenapaTel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/po3oduna» (HopMma, myTtanuu QopMbl KPbUILEB U
OKpAacKu Tena).

JlabopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE »KU3HU Ha 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM >KW3HU. HaydHble THIOTE3bI
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M naHcnepMmus. XuMHUYecKas
3BOMIOLMSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHUX BEIIECTB M3 HEOPraHMYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOU BoMonmu. HavanbHble sTans
ouosnornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. lIepBble KIETKM W HMX 3BOJIOIMSL.
dopMHUpOBaHUE OCHOBHBIX TPYIIT )KUBBIX OPTraHU3MOB.

PazButne xu3HnM Ha 3emue mo spam M nepuojgaMm. Karapxen. Apxenckas u
nporepo3oiickass 3pel. llameo3olickas spa u €€ MepuoaAbl: KEMOPHICKHUH,
OPJOBUKCKUH, CUIIYPUUCKUM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IIEPMCKHHM.

Me3o3o0Kickast 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOIOTCHOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyecKkux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTENBHOTO M KMBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [l0osiBIIeHHE, paclBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOr0 MHpa KaK OTPAKEHUE HBOMOUAH. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIIBI OPIraHU3MOB.



DBOIIIOLMA YelIOBeKa. AHTPOIIOJIOTUs KaK Hayka. PazBuTue npeacraBiieHHil o
IMPOUCXOXKIECHUHU YelloBeKa. MeTtoabl H3ydyeHus aHTpomnoreHe3a. (CxonacrtBa u
pasznuyus 4esoBeKa U )KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YeJIOBEKa.

JBwxymue  cuibsl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh M  €CTECTBeHHBIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3TrOTOBJIEHUE OPYIUN TPyAa, MBILLJIEHUE, PEYb.

OcCHOBHBIE CTa/IUU U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yenmoek npsMoxoasmuii, YemoBek HeaHAEpTAIbCKUH, UYenoBek
pa3yMHbIii. Haxoakum MCKONaeMbIX OCTaTKOB, BpPEMsS CYILECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUSL.

UYenoseueckue packl. OcCHOBHBIE  OOJbIIME  pachl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHMS. EIMHCTBO 4YelOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe COJIHEUYHON CHCTEMEBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KHUBOTHas  KJETKa»,
«IIpokapuornueckas kieTka», «CoBpeMeHHasi CHUCTeMa OpPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEJIOBEKa U YeIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE M€CTa NAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJOBeKa», «JlpeBHenmue moan», «pesHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacoly.

O6GopynoBanue:  Mysiku  «lIpoucxoxknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTaJIblla, KPOMAaHbOHIIA), CIIECNKU WU
U300pKCHUS KaMEHHBIX OpYyJIud TEpPBOOBITHOTO dYeIOBEKa (KaMHHU-YOMIIEPHI,
pyOmra, ckpebia), TEOXPOHOJOTHYECKas TaliuIa, KOUICKIUS «DopMbl
COXPaHHOCTH MUCKOINAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Ipaktuueckas pabora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUH H
KUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3ei).

Tema 3. OpranusMbl U OKpYy:KaIIas cpeaa.

DKOJIOTHSl KaK HayKa. 3ajaui U pa3/iesibl SKOJIOTMU. MeToIbl 3KOJOTHYECKUX
UCCJIEIOBAHMN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]yIlIHAsl, [OYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (paktopbl. Knaccudukanus skosorudyeckux (akTopoB:
adnoTuyeckre, OWOTMYECKME U aHTPOINOreHHbIe. JIeHCTBHE 3KOJOTMYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIepaTypa, BIakHOCTh. DoTonepuoans3m.
[IpucnocoOnenusi opraHu3MOB K  JIGMCTBUIO  a0MOTHUYECKMX  (PaKTOpOB.
buonornueckue puTMBI.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX ~ B3aUMOJCHCTBUIL:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIW3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HaYeHue OWOTHYECKUX B3aUMOJCHUCTBUIM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTUKH monyysiuud. (OCHOBHBIE IMOKa3aTenu
NOMYJSILMU: YHMCIEHHOCTh, IIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. [[nHaMuka YuCcIeHHOCTH MOMYISUUNA U €€ PeryJisiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymGonpar, K. @. Pynse, O. ['ekkens.

Tabmuubr u cxemsl: kapta «I[Ipupogusie 30861 3emuny, «Cpeasl oOUTaHUS
opranu3sMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUuU UHDY30puu-Ty Ppenbkuy, «Ilumiesbie nenm.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas padora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTaHHS.

JlabopatopHast pabota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «I[Toacuér MIOTHOCTH MONMYJIALMIA pa3HbIX BUJIOB
pacTeHUI.

Tema 4. Coo0mecTBa 1 IKOJIOrH4eCKHE CHCTEMBI.

Coo01rectBO opranu3MoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3M B
OHOLIEHO3E.

DKkoyornueckre cuctembl (d9kocucteMbl). [loHarue 00 »3KocucTeMe U
ouoreornieHoze. DOYHKIIMOHANBHBIE KOMIIOHEHTHI JKOCUCTEMBI: IPOIYIICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (nuILEBbIE) YPOBHU OJKOCUCTEMBbI. [IuiieBble LEeNmM U CETH.
OCHOBHBIE TIOKAa3aTeld SKOCHCTEMBbI: Oumomacca, NPOAYKLUHA. OKOJIOTHYECKHE
OUPaMUJbL:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALMS, pa3BUTHE. CyKIIECCUSI.



[Ipupoanbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMAa XBOWHOTO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak ¢akrop ycroHdmBoCcTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctraB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r100anbHOM 3KOCUCTEeMBbl. J[MHAMHUYecKoe paBHOBeCME M oOOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXUMHUYECKUE IIUKIIBI JIEMEHTOB (yTiepo/ia,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTpONOTEHHBIE U3MEHEHHs B Ouocdepe.
I'moGanpHbBIE PKOJIOTHUECKUE TTPOOIICMBI.

CocyuiectBoBaHuE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpa3usi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJeHUs NPUPOJHBIMU pecypcaMd W HUX HCHoJb30BaHue. JlocTuxeHus
OHMOJIOTHHU U OXpaHa NPUPOJIBI.

JdemoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponubie cooOiiectBay, «llemu nuTaHus», «IKOJIOTMYECKAs] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buorneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHbIE  BO3JCWCTBUS Ha HOpUpOLy», «BaxHelmme HMCTOYHHUKHU
3arps3HEHUs] BO3/yXa U TPYHTOBBIX BOJ», «llouBa — BakHEMIIass cOCTaBIISIONIAS
ounochepp», «DakTopsl Aerpaganuu mnousy», «llapaHukoBbiil 3pdexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor azora B mpupoje.

OGopynoBanue: Mojelb-anminkanus «Tunuuaele OMOIIEHO3bI», TepOapuii
«PacturenbHbie cooOlecTBay, Kouiekiun «buoiieHo3y», «Bpenurenu BakHenmmx
CEIbCKOXO3SIUCTBEHHBIX ~ KYIBTYyp», TrepOdapuu W KOJUICKIMM PACTCHUA U
YKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM CpyInaM OJHOTO BHUAA,
Kpacnas xuura Poccuiickoii ®enepaiiuu, M300pak€HUS OXPAHSIEMBIX BHJIOB
pacTeHUl U )KUBOTHBIX.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOITPAMMBI 11O
BMUOJIOTUN HA  BA3OBOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHS OOYyYalIIMMHUCI IpOorpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAITPEAMETHBIM U MIPEIMETHBIM.

JIMUHOCTHBLIE PE3YJIBTATHI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS NpeameTra «buomorus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYyYalOIIUMUCS POCCUICKON
rPpaXXIaHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONpENENCHUI0, HaJlu4yhe MOTHBalMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKJIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH U HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  O00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro MpPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» AOCTUTarOTCSA B
CIMHCTBE YYEOHOW ¥ BOCMUTATEIHHOW JCATEIBPHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[ICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpoOIeccaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3UIMU JUYHOCTH, MATPUOTHU3MA,
YBaKEHHS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HAclIEIUI0 U
TpaAUuLKSAIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepauunu, NpUpole U
OKpY >Karolen cpeae.

JInyHOCTHBIE pE3yibTaThl OCBOEHUsS yudeOHoro mpeamera «buosorus»
JOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIIMEH JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIHUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbBITA JEATEIBHOCTH B IMPOIECCE peaN3allui OCHOBHBIX HAMNpPaBICHUMN
BOCIIUTATEJIBHOM JI€SITENHHOCTH, B TOM YKCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAKJAHCKOMN MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WiIEHA POCCUICKOIO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTHUTYLIHOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OMPEAENIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTPpUOTU3MA, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE.
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B HayKe, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OHMOJOTHM, MOHUMAHHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOM MIPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[0POBbS H
3MOLMOHAJBHOIO 0J1arONOJyYHs:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0Oe30macHOro odpasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUJ U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHATUM MW OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTb), OEPEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HaHUE LIEHHOCTU MacTepCcTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOM JAESATEIBHOCTM TEXHOJOTMYECKOW W COLMATbHOMN
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSITh TaKyI0 J€ATEIbHOCTD;

MHTEPEC K Pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATENHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiei mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJOTHYECKH 1EJIECO00pa3HOe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYypbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYKarolEen CPeIbl;

OCO3HaHMWE TI00aJbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh IMPUOOpETAaeMble MpPU H3YYEHUU OUOJIOTUHU
3HAHUST W YMEHUS TPU PEHICHHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaAIpaBJI€HHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE  HEMNPHUITUE JIEWUCTBUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
IPUPOIAHON cpelie, YMEHHE TPOrHO3UPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpPALIATh UX;



HaJIMYUE PAa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITa JIeATSIIHHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOW KYJIBTYpPhl KakK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
IpeacTaBlieHusT 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM [JII COBPEMEHHOW IUBUIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pPeCcypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOIb30BaHUIO TPHUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHWOJIOTMYECKUX 3HAHHH B IEJIAX
MOBBIIIICHUST  OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHME CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJB30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AKTMBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW 1O OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorusy
BKJTFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyYarOITUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB MO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, Hay4HBIH (paKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeJIOBAHUE,  HAOJIOJICHWE, WU3MEpPEHHUE, OKCIEPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE ydeOHbIe JAeiCTBHS (ITO3HABaTeJbHbIC, KOMMYHHKATUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHUe (yHKIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIMH OOydYaloluXcs, CIOCOOHOCTH
o0yyaromuxcs UCII0JIB30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

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

MeranpeaMeTHbIE PE3yNbTaTbl OCBOEHHS MNPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHUsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

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

UCIIOJIB30BaTh IPU OCBOCHHM 3HAHMKM IPUEMBI JIOTMYECKOTO MBILICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaiuu, 00001IeH s ), pACKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBS3U C JIPYTUMH MOHATUSAMH);

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

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBICHUI
YKUBOW IPUPOJBI,;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBAaEMBbIX
SBJICHUSX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtea IS IIPEACTABICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a
TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAlIM3a MMEIOIIHUXCS
MaTepHaAJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€ITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEANBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BATEIbCKUE 1eCTBUA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMIX, B TOM YHCJIE TPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(dopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIeTh HAYYHONW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APryMEHTHI I JI0KAa3aTelIbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIyYEHHbIE B XOJ€ PEIICHUs 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB M CHOCOOOB
NeNUcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE MJIEHW, MpeularaTb OPUTMHAIBHBIE MOAXOAbI M PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh
UH(OPMAIMIO PA3IMYHbIX BUIOB U (POPM MPEACTABICHUS, KPUTUUECKH OLICHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAau€CTBO CBOEro BKJIAJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
o0 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHUs MpoOJiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OPUHUMAaTh MOTHUBBI W apryMEHThl APYrMX IMpH aHalM3€e pe3yJbTaToB
NEeSATENbHOCTH;

IpuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UILIUU JPYTOro YeJIOBEKA.

INPEJIMETHBIE PE3YJIBTATHI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o OuoioruuM Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueOHoro npeamera « buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUN U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOIO MHPOBO33PEHMS, O BKIIAJ€ POCCUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOrWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUISl pELIECHUS KU3HEHHBIX 3aa4;

YMEHHUE paCKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB U IPEBpallCHUE
SHEPruu), rOMeocTa3 (caMoperyJsisilys), YpOBHEBAs OPraHU3aLUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, K3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsl, IEHTpajbHasi J0TMa MOJEKYJIsipHON Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LeHTpax MHOrooOpas3us u
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuil H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MMO3HAHUS B OMOJIOTHM: HAONIOACHUE U
ONMCAHUE >KUBBIX CHCTEM, MPOLIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBHUCHUMOCTH MEXIY HCCIIEyEeMbIMU BEJIWYMHAMH, OOBSCHEHHE IOJYyYEHHBIX
pEe3yJbTAaTOB, WCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU



IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] 3HEPTUU B KIIeTKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIJIOIOTBOPEHUS, PA3MHOXKCHHsS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATH MOJyUYEeHHbIE 3HAHUS 1Ji1 OOBSICHEHUS OUOJIOTUYECKUX
IPOLIECCOB U SIBICHUMN, JIJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 oOecredeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY’KaIOIIUX JIIOJEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY Karoen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIHOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOM  Ouosorud W OMOTEXHOJOTMH A palMOHAIbHOIO
IPUPOIONIOIb30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHe 3aJayd Ha MOHO- W
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAcleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACJIEIOBAaHUS NMPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOIHITH J1a0OpAaTOPHBIE M IPAKTHYECKHE paboThl, COOIIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

YMEHHE KPUTHUYECKH OIECHUBAaTh W HWHTEPIPETHPOBATH HWH(GOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMyYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpMAaLUU, HAYYHO-IOIMYJISIPHbIE
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCJICIOBAaHUI B OWOIIOTHH,
MeAHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMoIOrMYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBINA annapat OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHbI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIAJ€ POCCUHCKHUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pElICHHsI )KU3HEHHBIX 33]1a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO()OH, SBONIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCHOCOOJICHHOCTh OPraHu3MOB, BUJI000pa30BaHUE, SKOJOTUYECKUE (PAKTOPHI,
HKOCHCTEMa, TMPOMYIECHTH, KOHCYMEHTBHI, PEIYyLEHThl, IeNu NUTAHHS,
AKOJIOTHYECKas MUpaMua, Onoreonenos, onocdepa;

yMEHHME Wu3/1araTh OHOJOTMYECKHe TEeOpuH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIMM), 3aKOHbl M 3aKOHOMEPHOCTHU



(3apoabimieBoro cxoactea K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenust o ouocepe B. W. Bepnaackoro),
OMPECIIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJJAMUA HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBICHUH, OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXIy HCCICAYyeMbIMH BEIUYMHAMU, OOBSCHEHHE TMOJYYECHHBIX
pe3yJIbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BHIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICTSATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHMU3MBI, TEPEeHOCa
BEILIECTB M IIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUN B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
LUKJIOB B Ouocdepe;

yMEHUE TPUMEHATH TIOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHUYECKHX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 oOecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHUMaHUE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHUKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PallMOHAIIBHOTO MPUPOIOTIONb30BAHMS;

yMEHUE peliaTh dJeMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMAX (1IN MUTaHUS);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M IpaKkTUYeCKHe padoThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAaCCOBOM MHGPOPMAILIMK, HAYYHO-IOMYJISIPHBIE
MaTepuaiibl),  paccMaTpuBaTh  IJ00ajdbHbIE  HJKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast Onosornueckyro MHGOPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCII0JIb30BaTh OHSATUWHBIN anmapat OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacos D1eKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoasusie | TIpakTaueckue (undposbie)
n/m | HTeM NPorpamMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
b K
1 buosnorus kak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
) JKuBble cucTeMBI 1 X | bubmnoreka [IOK
OopraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHUYCCKUH COCTaB U g | bu6mmnoreka [JOK
CTPOEHHE KIETKU https://m.edsoo.ru/7f41¢292
bubmuoreka [{OK
4 KuzHeneaTeIbHOCTh KIETK 6
HSHEACHTEARHOCTS IUICTIH https://m.edsoo.ru/7f41¢292
Pazmuoxenue u
5 WHIUBUAYaIbHOE Pa3BUTHE 5 1 bubmotera [JOK
A oy p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTE B g 15 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bubmmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHOE Bpe 1
PBHOC BpeMi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB 34 0 4

[10 [IPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KoJymnuyecTBO YacoB D1eKTPOHHbIE
HaumenoBanue
Ne (uu¢ppossbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
| OBOJIIOIHOHHAS 9 1 bubnuoreka [JOK
Onosorus https://m.edsoo.ru/7f41cc74
Bo3nuknoBenue u
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorera [IOK
p ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opraau3Mbl 1 5 1 bubmuoreka [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 3KOJIOTUYECKUE 9 buGnnorexa LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
Bbubnuoreka [JOK
5 P 2
C3CPBHOC BpEeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
. 34 0 2.5

YACOB I10 [TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoaunuecTBo yacos DIeKTPOHHBIE
N Tema ypoka Kontposbubie | IlpakTHueckue Aara uupposkpIe
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoTbl padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 02.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOM
npuponsl. [Ipakrnueckas
pabota Ne 1 Eub 10K
nonrorTeka
2 «Hcnonp30oBaHue 1 0.5 09.09
https://m.edso0o.ru/863e6122
Pa3JIMYHBIX METOJOB MPH
U3YYEHUU OMOJIOTHYECKHUX
00BEKTOBY
3 Buonorudyeckue cUCTEMBEI, | 16.09 Bbubmorexa [JOK
IIPOLIECCH] ¥ UX U3YYEHUE ' https://m.edsoo.ru/863e6564
4 XUMHUYECKUNA COCTAB KIICTKU. | 23.09 bubmuoreka [JOK
Boja u MuHepasbHbIE COJIU ' https://m.eds00.ru/863e674¢
5 benku. CocraB u cTpoeHue 1 30.09 bubmuorexa [JOK
10): ' https://m.edsoo.ru/863e6b72
DepMeHTHI —
OMOJIOTHUECKHE Eub OK
6 KaTaJau3aTophbl. 1 0.5 07.10 uosmorexa L

JlaGopaTtopnast pabota Ne 1
«/3yueHune KaTaIuTHYECKOU

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

AaKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

Jlenenue knetku. MuTos.

Bbu6mmoreka [JOK
7 YrieBoypt. Ja el 14.10 https://m.eds00.ru/863e6870
g HyxknenHoBbIe KUCIOTHI. 21.10 bubmuorexa [IOK
ATO https://m.edsoo.ru/863e6d5¢c
Ucrtopus u meTobt
9 U3Y4YEeHUS KIIETKU. 11.11 bubmotera [JOK
https://m.edsoo.ru/863e6e88
Kinerounas teopus
10 Kinerka kak memnoctHas 18.11
JKUBas CUCTEMa
CrpoeHnue 3yKapruoTHYECKON
kietku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOCHUS KJIETOK PACTCHUH, bu6mmoreka [IOK
11 XKHUBOTHBIX, TPHOOB U 0.5 25.11 https://m.eds00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha FTOTOBBIX
MHUKpOIIpenaparax u ux
OTIMICAHHECY
12 OOMeH BelecTB Win 02.12 bubnuoreka [JOK
MeTab0JIU3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 ®doTtocuHTE3. XEMOCHUHTES 09.12 httos://m.edsoo.ra/863e7c08
. bu6mmoreka [JOK
14 DHepreTudyeckuii o0OMeH 16.12 https://m.edsoo. /863 Tage
15 JKU3HEeHHBIN UK KIETKH. 0.5 23.12 bu6mmoreka [IOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JlaGopaTtopnast pabota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYHMKA KOPEeIIKa
JyKa Ha TOTOBBIX

MUKpOIIpenapaTax»

16 buocunTes 6enka. Peakmus 30.12 Bbubmoreka [JOK
MaTpHYHOTO CHHTE3a ' https://m.edsoo.ru/863e796e

17 Tpaucasus — OuOoCHHTE3 13.01 bu6mmoreka [JOK
Oenka ' https://m.edso0o.ru/863e796e

18 Hexnetounsie hopMbl 20.01 bubnuorexa [JOK
JKU3HU — BUPYCHI ' https://m.eds00.ru/863¢7540
@DopMBbI pa3MHOKEHUS bubmmorexa LOK

19 . 27.01 https://m.eds00.ru/863e81b6
OPTaHH3MOB https://m.edsoo.ru/863e831¢e

20 Meiios 03.02 buGnnorexa [IOK

https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJIETOK.
O11010TBOpPEHHE. BuG OK

21 JlaGopaTopnas padora Ne 4 0.5 10.02 nomorexa I

https://m.edsoo.ru/863e81b6
«3yuenue cTpoeHus
MTOJIOBBIX KJICTOK HAa TOTOBBIX
MUKpOIIpenapaTax»

” NunuBuayanbHOE pa3BUTHE 17.02 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/863e8436
I'enernka — Hayka o

23 HACJICACTBEHHOCTH U 24.02 buGnnorexa [IOK

a ' https://m.eds00.ru/863e86f2
U3MEHYHUBOCTH
24 3aKOHOMEPHOCTH 03.03 bubnuorexa [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCJICIOBaHHSI TPU3HAKOB.
Monorubpumnoe
CKpCeIMBaHHE

https://m.edsoo0.ru/863e8878

25

Jurubpuaxoe
CKpelIuBaHue. 3aKOH
HE3aBUCHMOTO
HACJIEJOBaHMsI IPU3HAKOB

10.03

Bbub6mmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuermuieHHOe Hacae0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaTOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCLIUBAHHS Y PO30(HITBI
Ha TOTOBBIX
MUKpOIIpEnapaTax»

0.5

17.03

bu6mmoreka [{OK
https://m.edso0.1ru/863e8c60

27

I'enetuka nmosa.
HacnengoBanue npu3HakoB,
CLEIUIEHHBIX C [IOJIOM

24.03

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28

MN3MeHYMBOCTb.
Henacnencrsennas
U3MEHYHMBOCTb.
JlaGopaTopHas pabota Ne 6.
N3yuenue
MOIU(DUKAITTOHHOM
U3MEHYMBOCTH, IIOCTPOCHUE
BApUALIMOHHOTO Psia U
BApUALIMOHHON KPUBOI»

0.5

07.04

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas

0.5

14.04

bubmuoreka [JOK



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

U3MCHYUBOCTD.
JlabopaTopnas pabota Ne 7.
«AHanu3 MyTanun y
Ipo30(UIIbl HAa TOTOBBIX

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

MUKpOIpenaparax»
30 I'eneTnka yenoBeka 1 21.04 bubmmorexa [IOK
https://m.edsoo.ru/863e8d78
Pe3epBHBIit ypOK.

31 O0001IEeHE 110 TEME 1 28.04
«HacnencrBeHHOCTE 1
M3MEHYUBOCTb OPTAHU3MOBY»

1 Cenekius Kak HayKa U 1 12.05 bubmnoreka [IOK
rnporecc https://m.edso00.1u/863e9214
Mertoabl 1 focTHKEHUS

33 CEJIEKIINU PACTEHUN U 1 19.05 Bubmaorexa LJOK

1 p ' https://m.edsoo.ru/863e9214
SKUBOTHBIX

34 buorexHnoorus kak orpacip 1 26.05 bubnnorexa [JOK

IPOU3BOJICTBA ’ https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara uuppoBbIe
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| OBOJIIOIHA U METOABI €€ | 01.09 bu6nunoreka [JOK
W3YYEHHUS ' https://m.edsoo.ru/863ea20e
Ucrtopus pazsurus
2 MIPEICTABICHUI 00 1 08.09 bubmmorexa [IOK
beA ' https://m.eds00.ru/863e9570
ABOJIIOITUHU
bu6mmoreka [JOK
3 M 1 15.09
HKPOIBOTHONHA https://m.edsoo.ru/863e9¢cle
[Homynsauus xax
3J€MEeHTapHasi eANHUIA
BHJIa M BOJTFOLIMH. Eu6 1OK
nonMoTeKa
4 JlaGopatopHnas pabora No 1 1 0.5 22.09
patopras pabot https://m.eds00.ru/863e99c6
«CpaBHEHME BUJIOB 110
MOP(OIOTHIECKOMY
KPUTEPHUIO»
BIDKYIIIME CUITBI
5 (I;JIGMZHTa HbIE (PaKTOPHI) 1 29.09 bubmotera [IOK
P p ' https://m.edsoo.ru/863e9da4
ABOJIIOIUHT
6 EctectBenHsbIil 0TOOp U €ro I 06.10 bubnumorexa [IOK
(hopMsI ' https://m.edsoo.ru/863e¢9ed0
Pe3ynbpTatsl sBOIIONMY: BuG OK
7 MPUCTIOCOOTICHHOCTh 1 0.5 13.10 nomorexa L

OpraHnu3mMoOB U

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

BUJI000pa3oBaHueE.
JlaGopaTopnast pabota Ne 2
«Omnucanue
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEIIBHOTO XapaKTepa

Hanpasnenus u mytu

bu6mmoreka [IOK

AHTPOIIOTCHE3a

8 20.10
MaKpO3BOJIIOIUHA https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIONINAN 10.11
HcTopus xu3HN Ha 3emiie U
10 . 17.11
METOJIbI €€ U3YUEeHUS
1 ['unoTe3bl npoucxoxaeHUs 2411 bubmuoreka [IOK
JKU3HU Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie 01.12 bubmuoreka [JOK
10 3paM H IEpUOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIHHOTO U KHBOTHOTO
mupa. [IpakTudeckas padora Bu6morexa [IOK
13 Ne I sysenne 0.5 08.12 https://m.eds00.ru/863ea8bc
HCKOTIAEMBIX OCTaTKOB
PACTCHHI U KUBOTHBIX B
KOJUTCKITHSIX))
14 CoBpemMeHHas cuctema 15.12 bubnnorexa [JOK
OpraHH4YECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YEI0BEKA 9912 bu6mmoreka [{OK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JBrokymiue cuibl (haKTophl) 99.12 bubnmoreka [JOK

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17

OcCHOBHBIE CTaaUHA
9BOJIIOIMHY YeI0BEKa

12.01

18

UYenoseueckue pacsl U
IPUPOJIHBIE aJanTallH
4esoBeKa

19.01

bu6nmnoreka [JOK
https://m.edsoo.ru/863eaea2

19

PesepBHbIii ypOK.
O06o0611eHne 1o Teme
«Bo03HHUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»

26.01

20

OKoI0Trusg Kak HayKa

02.02

21

Cpensl oOuTanus u
JKOJIOrHYecKHe (PaKTopbl

09.02

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpakTopsl.
JlaGopatopnas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSY.
JlaGopaTopHnas pabota Ne 4.
«BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJIeyca

0.5

16.02

Bbu6mmoreka [JOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue haxkTopsl

02.03

bu6mmoreka [{OK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKU
nonyJsiuuu. [Ipakruueckas
pabota Ne 2 «lToacuér
IJIOTHOCTH MOMYJISALUN
Pa3HBIX BUJOB PACTCHUID)

0.5

16.03



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

)5 Coo0bmecTBa OPraHu3MoOB — i 23.03 bubnmoreka [JOK
OMOIICHO3 ' https://m.edsoo.ru/863eb46a

2% DKOJIOTUYECKHUE CUCTEMBI ) 06.04 bubmuoreka [JOK
(3KOCUCTEMBI) ' https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn
9KOCUCTEMBI. Eu6 OK

27 DKOJIOTMYECKUE TUPAMUJBI. 1 13.04 nbmmorexa L

. https://m.edsoo.ru/863eb5fa

CBoiicTBa IKOCUCTEM.
Cykrieccust

28 [IpupoaHbIe S5KOCUCTEMBI 1 20.04

29 AHTpPOIIOT€HHBIE | 97 04
9KOCUCTEMBI

30 Buocdepa — rnobanbHas | 18.05 bubnuoreka [IOK
3KOCHCTEMA 3eMITH ' https://m.eds00.ru/863ebbSe

31 3aKOHOMEPHOCTHU | 25 05 bubnuorexa [JOK
CyIIeCTBOBaHUS OMOChEphI ' https://m.edsoo0.ru/863ebd 16
UenosedecTBo B bnochepe

32 1
3emn

13 CocymiecTBOBaHUE TPUPOIBI 1 bubnnorexa [JOK
1 4eI0BeYeCcTBa https://m.edsoo.ru/863ebale
Pe3epBHBIil ypOK.
O000111eHHE TEMBI

34 1
«Coo01ecTBa u
9KOJIOTHYECKHUE CUCTEMBD»

OBILEE KOJIMYECTBO YACOB 34 ’s

I10 ITPOTPAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CchopMupoBaHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTMH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U HAyYHOTO MHPOBO33PEHHUS; O
BKJIa/Ie POCCHHCKUX U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAJIBHOW TI'PaMOTHOCTH 4YellOBeKa MJIsi PelIeHHs

KU3HCHHBIX 3aJ1a4

YMeHHe pacKphIBaTh COJACpKAHUE OWOJOTHYECKUX TEPMHUHOB H
MOHSTUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0oym3M (0OMEH BEIIECTB U
IIpEBpaLCHUE DJHEPruM), TIOMEOCTa3 (caMOperysiius), ypOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOTYKITHS),

HaACJICACTBCHHOCTb, UI3MCHYUBOCTb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYecKre TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTaimoHHas ), 3akonsl (I'. Menngens, T. Moprana, H.1. BaBusioBa) u
y4yeHHsd (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMU HAy4YHOTO TIO3HAHHUA B OHONOTHH
(HaOnrofieHHe W ONMHCAaHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3alusi W [pOBEJEHUE OHOJOTMYECKOr0  SKCIIEPUMEHTA,
BBIJIBU)KEHWE  TUIIOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIElyeMbIMU BEIMYMHAMH, OOBSICHEHHE TOJTYYEHHBIX PE3yJbTaTOB,
WCIONIb30BAHHBIX HAYYHBIX MOHITHHA, TEOPHH W 3aKOHOB, yMEHHE

JCJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'IBTaTOB)

10 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

1

2

3

4

5

VMeHHe BBIACIATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
IMPOKapuoT MW JBYKaApHOT, OOJHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpPraHM3MOB;  OCOOEGHHOCTH TMpPOILIECCOB OOMEHa  BEIIeCTB U
NpeBpallieHusl 3HEPrUU B KIETKE, (OTOCHMHTE3a, IJIACTUYECKOTO U
JHEPreTUYecKOro  OOMEeHa,  XEMOCHHTE3a,  MHUTO3a,  Meklo3a,
OINIOJOTBOPCHUA, Pa3MHOXKCHU, WHAUBUAYAJIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




VYMeHue IIPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS

OHMOJIOTMYECKHUX TMPOILIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTUYCCKIX
pelIeHri B MOBCEIHEBHOW KU3HU B IENAX oOecrieueHus: 6€301MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsSI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO OKpYKarolllell  IPUPOIHOU

IIOBCIACHUA B cpeace,

IIOHMMAaHHC HGO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMCHHOﬁ Ouonorun W OHMOTEXHOJIOTHI AJid palfMOHAJIbBHOT'O

MPUPOIONIOIB30BAHUS

YMeHue pemath 3J€MEHTapHble T'€HETHMYECKUE 3a/Jauyd Ha MOHO- U
JUTHOPHUIHOE CKpPEILUMBaHUE, CLEIJICHHOE HAacjel0BaHUE; COCTaBIATh
CXeMbl ~ MOHOTHOPHUIHOTO

CKpClIrMBaHUA JJIsA MMpEaACKasaHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHHue BBITONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,

cobmoarh mpaBwia npu pabore ¢ y4yeOHBIM M J1a0OpPaTOPHBIM

000py10BaHHEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIEpKaHMsl, BKIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-ONyJIsipHbIE MaTepHallbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUi B OHONIOTHH,

MCAUIINHE, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS,
000011251 OMOJOTHYECKYI0 WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BAaTh MOHSATANHEBINA armapar ouoJioruu

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero o0pa3oBanusi

CdhopmupoBaHHOCTh 3HAHUU O MECTe U POJH OUOJOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPa M HAYyYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonoruu; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKN3HCHHBIX 3aJa4

YMeHHue pacKpbIBaTh COJCpXKAHWE OMOJIOTMYECKUX TEPMHHOB U

MOHATUI: BUJ, TOIYJIAIUSA, TeHOMOH, SBOJIONHUS, IBUKYIIHE CHIIBI




(dakTopsI) ABOJTIOIINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHue, HKOJIOTUYECKUE (baxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, pPEAYLEHTHI, enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMKia, OMoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TEOpUHU (3BONMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYEeCKass TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, yepenosanus
IJIAaBHBIX HampasjieHud u nmyrtei spomonuu A.H. CeBepiiosa, ydeHust o
oumochepe B.M.  Bepnamckoro), ompenaensTh  TpaHUIBI  HX

IMPUMCEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHWEe W OIMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHm3anuisi ¥ TPOBEIEHUE OHMOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUMOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXKIY
HCCIICyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYUYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHITHHA, TCOPHH W 3aKOHOB, YMCHHE

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

Ymenue BBIJIETISATh CYILIECTBEHHbBIE MIpU3HAKU CTpOECHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJIOB, MOMYJSIUMN, MPOAYIEHTOB,
KOHCYMEHTOB,  pPEOyLIEHTOB,  OWOTeOIleHO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEACTBEHHON M3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAO00Pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOPOB Ha OPTraHU3MBI,
MepeHOCca BELIECTB U MTOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX
M3MEHEHUHN B SKOCHUCTEMAaxX CBOEU MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOTCOXMMHYCSCKHX IMKIIOB B Onochepe

VYMeHne IIPUMCHATH IIOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OHMOIOTHYECKUX nmponeccoB 1u SIBJICHI/If/'I, AJId TIPUHATHUA MPAKTHYCCKUX
peleHHii B MOBCETHEBHOMN KHM3HU B LIEJsIX o0ecrieueHHs 0€301MacHOCTH
CBOET'O 3[J0POBbS U 3[J0POBbs OKPY>KAIOLIHX JII0JIeH, COOII0AEHUS HOPM
IPAaMOTHOTO IIOBEJEHUS B  OKPYKAIOIIEHM MPUPOIHOM  CpPEXE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouosorun JJI PAallMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUSA

VYMmenue peiiaTtb 3JICMCHTAPHLIC OHMOJIOrHYECKIE 3aJda4yu, COCTaBJIATHb

CXCEMBI IICPCHOCA BCUICCTB U SHCPIrd B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHHe BBIMONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmoaTh TpaBWjia Tpu padboTe ¢ Y4eOHBIM H Ja0OpPATOPHBIM

o0opyIoBaHHEM




YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3nuyuHbIX ucTouyHNKOB (CMU, Hay4dHO-IOMyJIsIpHBIE MaTepUabl);

’ paccMmarpuBaTh rino0aabHbIE HKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIUIO
YMeHue co3naBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIE COOOIICHUS,
10 00001m1ast GMONIOTUYECKYI0 HH(POPMALIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBIN alrrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

buonorusa xak HaykKa

1.1

buonoruss — wmayka o xuBoil mpupone. Ponp Ouonorun B QopmMHpOBaHUU

COBPEMEHHOM Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Meroasl MO3HAHUS KUBOW NPHPOJB! (HAOMIOACHHE, SKCIEPHMEHT, ONMCAHHE,
W3MEpeHue, KIacCU(pUKAIMi, MOJECIMPOBAaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBbIEe CUCTEMBI U UX opraHu3anus

2.1

Xussie cucremsl (OHMOCHCTEMBI) Kak NpenMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHu3alu OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKHH, KICTOYHBIH,

OpraHU3MEHHBIH, MOMYIAINOHHO-BUIOBOMH, SKOCUCTEMHBIN, OMOChepHbIT

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKHUM COCTaB KICTKH. XHMHMYECKHE DIIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJIEMEHTEL. Boz[a U MHUHEpAJIBHBIC BCIICCTBA. (DYHKI_[I/II/I BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKE. HOI[I[Cp)KaHI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue OenKkoB. AMHHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHnMble ¥ 3aMEHUMBIE AMMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHl O€IKOBOI MOJIEKYJIbl (IepBUYHAsI, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYEecKHe cBoiicTBa OenkoB. buonornueckue
¢byHKIUN OEIKOB.

depmeHTHl — OHoJorHuYecKkue KatanusaTopbl. CTpoeHne (epMmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneunduynoctb. Kodepmentsl. Burtamuubl. OTnuuuns

(bepMeHTOB OT HCOPTaHUYCCKHUX KAaTaJIU3aTOpPOB

33

VYrneBoasl: MOHOCaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupub03a), Iucaxapuisl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmani, TJIWKOTEH, IeJUIIH0JI03a).
Buonornveckne GyHKINN YTIIEBOIOB.

Juruapl:  Tpurimuepuabl,  crepounabl,  ¢ochomunuasl.  ['mapodunbHo-
rupodoOHbIe cBoiicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

34

Hyxneunoseie kucinotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX




kuciaor. Crpoenne u (ynkmuu JHK. Ctpoenne u ¢dynkmuum PHK. ATO:

CTpoeHue U (PyHKIHU

3.5

Hwutonorus — Hayka o kierke. Kierounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOIue MpHU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynsl JJHK kak remernyeckuii ammapaT, cuctema

cuHTe3a OeJika

3.7

Tunsl KIETOK: dyKapuoThyeckas u mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUecKoi  kieTku. Kiierounas crenka Oakrtepuit. CtpoeHHE
AyKapuoTHUeCKo KieTKU. OCHOBHBIC OTJIMYMSI PACTUTEIBHOM, KXUBOTHOU M

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKAa, TIHKOKAIMKC, HX
¢ynkuun. [Inazmarndeckas memOpana, e€ cBoiicTBa u pyHkimu. Lutomaszma u eé
opranouabl. OqHOMEMOpaHHBIE OPraHOMIBI KIETKU: SHIOIUIA3MAaTHYECKasl CEeTh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKICHHEe MHUTOXOHAPHHA W TUIacTUA. Buuer
wiactu. HememOpaHHbIE OpraHOMIbI KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoOu 0B KJICTKH. Bxmouenus

3.9

Snpo — perynsaTopHblil HeHTp KieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

}KI/I3HG,Z[CSIT€J'II)HOCTB KIICTKHU

4.1

OOmMeH BemiecTB, WM META00IU3M. ACCUMUIAIUA (TUIACTUYECKUA OOMEH) H
JTUCCUMUIISIIUASA (PHEPTETUUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHsid. Ponb

(l)epMeHTOB B oOMeHe BCIICCTB U IPCBPALICHUN SHEPIUU B KIICTKE

4.2

dotocunTte3. CBeroBas u TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunresa.
D¢ dexTrBHOCTH (POTOCHHTE3a. 3HaYeHUE (OTOCHHTE3a JUIS JKU3HH Ha 3emuie.
Brusiaue ycioBWid cpembl Ha  (OTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepuu. 3HaueHHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emie

43

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIECTB, BBIACTICHHE U
aKKyMYyJIUPDOBaHHME OHHEPrud B KIETKE. ITambl HSHEPreTHYEecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucinopoaHoe okuciieHue, WIM KJIETOYHOE

npIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMEHa

44

Peakuuu matpuuHoro cuntesa. I'enernueckas unpopmanus u JIHK. Peanuszanus

TCHETUYECKOM MHpOpMalnuu B KIeTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.




Tpanckpunius — matpuunslii cunre3 PHK. Tpaucnsiuust — 6uocuntes Oenka.

KonupoBanue amuHokucaot. Ponb pubocom B OnocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HM — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHuH, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHMA

PasMHOXEeHME 1 MTHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KieTku. MHTepdaza um mutos.
[Iponeccrl, mporekatoire B UHTEpdasze. Permmukanus — peakiust MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HaOOp — KapHOTHIL
JlumiouHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HUHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaun mutos3a. IIponecchl, mpoucxopsiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonorundyeckuii CMBICII MUTO3a
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@dopMbl pa3MHOKEHHMsI OpraHU3MoB: Oecrojoe W mojoBoe. Bunel Oecrnosoro
Pa3MHOXKEHHUA: JIeJIeHHE HaJBO€, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBEeHHOE

KIIOHHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKIUN
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[TonoBoe pa3MHOMXKEHHUE, €ro OTJINYHUsS OT O€CIOI0T0.
Meiio3z. Craguum wmeiioza. Ilpoueccsl, NmpoucxoisuiMe Ha CTaaAusIX MeHo3a.
[ToBegenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT H

3HaYEeHNE MEN03a

54

['ameTorenes — mporecc 00pa3oBaHMS MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBBIC
JKCJIC3bl: CCMCHHUKU U ANYHHUKU. O6pa3OBaHI/IC M pa3BUTHUC MOJOBBIX KJIETOK —
ramer (CrepMaTo30u, SUIEKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUA HﬁHCKHeTOK " ClICpMaTO30Ma0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHea

5.5

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobsieHue, racTpyisauus, opraHorenes3. IloctamOpuonansHoe pasButue. Turbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpPSIMOE, HEMpsMoe (JIMYMHOYHOE). Biumsaue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE
YpOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHEe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIGIICTBCHHOCTB U USMCHYUBOCTb OPTraHN3MOB




6.1

[Ipenmer u 3agaun reseTuku. Mcropus pa3BuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0THYECKUH, LIUTOT€HETUYECKUH, MOJICKYJISIPHO-TEHETUYECKUIA ).
OcHoBHbIE TeHETHYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, HCIIOJIb3yEeMasl B

CcXeMax CKpeIINBaHUI

6.2

3aKOHOMEPHOCTH HAacJledOBaHUs TMPU3HAKOB, ycTaHOBJIEHHble . Menpaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. IlpaBuiio [OMUHUpPOBaHUSA. 3aKOH pPAaCHICIUICHHUS MPU3HAKOB.
I'umote3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe ckpeluBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS MPU3HAKOB.
[{utoreHeTn4yecKkne OCHOBBI JIUTHOPUIIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIICe
ckpeuuBanue.  Vcrmonp30BaHWE — aHANM3UPYIOIIETO  CKPELIMBAHMS — JJIA

OIIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HAcJleIOBaHUIO TreHoB. HapylneHwe cremyieHuss TEeHOB B pe3yJlibTaTe
KpOCCHHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAeNieHHE Moja. AYyTOCOMbI U IOJIOBbIE
xpoMocoMmbl. ['oMorametHele M TeTeporamMeTHble opraHu3mbl. HacrienoBanue

IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHYMBOCTH: HEHACJICACTBEHHAs M HACJIEICTBEHHAS.
Ponp cpenpl B HEHAcIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(UKAIMOHHOH HW3MEHYMBOCTU. BapualmoHHBIA psii U BapHALMOHHAsS
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U Ka4€CTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, uiM TeHOTUIHMYECKas, W3MEHUYMBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melo3 U TOJIOBOWM IMpoliecc — OCHOBAa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalnMoOHHas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTaluid. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HacIeACTBEeHHOMN n3MenurBocty H.M.

BasuiioBa

6.6

I'eneruka wyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BeKa: TCHCAIOTHYCCKUM, OJIM3HEIOBBIH, IIUTOrCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKYJsIpHO-reHeTuueckuid. CoBpeMEHHOe oOmpeseeHue
FEHOTHIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomomipto III[P-ananm3a. HacnencrBenHple 3a0ojieBaHUs 4YeIOBEKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIEIACTBCHHOW MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTtuyeckue W TEHEpaTUBHbIE MyTaluH. [IpUHLIMIBI 310pOBOTO




06pa3a KHU3HU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUSA T'CHCTHUUYCCKUX
0one3neil. MeanKo-reHeTUYeCKOe KOHCYJITUPOBAHNE. 3HAYCHNUE MEIUIIUHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH IT'CHCTUYICCKUX 3a00JIeBaHUI YeJIOBEKa

CCJIeKLII/I}I OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W IpolecC. 3apoKIEHUE CEeNeKUUH U JOMECTHUKALIMSL.
Yuenne H.M. BaBunoBa o0 TIieHTpax NPOUCXOXKICHHUS W MHOTOOOpasws
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKICHHS JOMAITHUX KUBOTHBIX. COpT,

MOpoa, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeleKIUH. MaccoBbli M HMHAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHI. Yucras nuHus. CKpelyBaHUE YHCTBIX JIMHHM.
I'etepo3uc, nnu rubpuaHas cuna. HepoacTBeHHOE cKpeluBaHUE — ayTOPUINHT.
Otnanénnas rulOpuamszauus U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes u
MIOJIyYEHUE IOJIMILUIONAOB. JIOCTMIKEHMS CEJIEKLUU DPACTEHUM, >KUBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

buorexHomorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTarlbl
co3nanuss pexomOuHanTHOW JIHK wm Tpancrennpix opranm3moB. Kietounas
umxeHepus.  Kierounele  KynbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOXKEHUE
pacrenuii. KiloHMpOoBaHME  BBICOKOIIPOAYKTHBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJOTHMUeCKHMe M 3Thdeckue mpodmemsl. MO — renermdecku

MOI[I/I(bI/II_[I/IPOBaHHBIC OpraHU3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJOLMOHHAA OUOIOT U

1.1

DBOJIIOLIMOHHAS Teopus U €€ MeCTO B OMOJIOTHH.

CeugerensctBa  3BoMoLMHU.  [lameoHTONIOrMYEecKHe:  MOCIIENOBATEIBHOCTh
MOSBIICHUsSI BHUJOB B MAJEOHTOJIOTMYECKON JIETONMUCH, MNEepeXOoaHble (OPMBI.
buoreorpaguueckue: cxoactBo u paznuuue ¢ayH U (IOp MaTepuKoB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U PA3INUMs 3MOPHUOHOB pa3HbIX BUI0B
IIO3BOHOYHBIX. CpaBHI/ITCJ'H)HO-aHaTOMI/I'-IGCKI/IeZ TOMOJIOTMYHBIC, aAHaJIOTN4YHBbIC,
pPYIMMEHTapHbBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaCJIICACTBEHHOCTHM MU OCHOBHBIX METa00INIECKUX HYTefI Y BCEX

OpraHnu3mMoB




1.2

OpomonimonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JIapBUHM3Ma. JIBHXKyIIME CHUJbl 3BOJIIOLMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OIPAHHUYECHHOCTH PECYPCOB, HEONPEAEIEHHAs NU3MEHUYMBOCTb,

6opb0a 3a CyleCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckast Tteopust oBomonmu (CTD) u  OCHOBHBIE €€ TMOJOXKEHUS.

Muxkpossontouus. [Tonynsinus kak eqMHULA BUAAQ U YBOJTIOLIMHI

1.4

JBmwxkynme cuibl ((pakTophl) SBONIOUMU BUAOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynslmoHHBIE BOJHBI U JIpeid
reHoB. M3omsamus n murpanusi. EctecTBeHHbI 0TOOp — HanpaBIsIOmuUi (hakTop
3BOMIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT 3Boionuu. [Ipumeps
HPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAJANTALINN.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpa@nquKoe, 3KOJOTHYCCKOC

1.5

Maxkpospomorusi.  DopMmbel  3BoNOLMU:  (UIETHYECKasA,  JIUBEpPreHTHas,

KOHBEpreHTHasl, napasienbias. HeoOparumocTs 3BOMIONNUN

Bo3HukHOBEHME U Pa3BUTHC ) XU3HU HA 3emie

2.1

JloHayuHbple MNpEACTABICHUS O 3apOXIACHUM >KU3HUA. HayuyHble TUNOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emJje: abWoreHe3 W TMaHCIEepPMUsA. XHUMHUYECKast
SBOJIOLHUA. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpubie stanbl Ouonorudeckoit spomtonuu. ['mnmoresa PHK-mwupa. Ilepbie

KJICTKHU U UX 3BOJIOI KA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPTraHU3MOB

2.2

PazButne xu3Hum Ha 3emisie 1o spaMm U nepuonaM. Karapxeil. Apxelckas u
nporepo3oiickast dpbl. [lameosolickas spa u €€ mnepuoabl: KeMOPUUCKUM,
OpJOBUKCKUM, CUIypUMCKUM, JI€BOHCKHI, KAMEHHOYIOJbHbBIM, MEPMCKHIA.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKHI, MEJOBOM.

Kaiinozoiickass »spa u e€ mepuojabl: MaJI€OT€HOBBIA,  HEOICHOBBIN,
AQHTPOIIOTCHOBBIA. XapaKTepUCTHKA KIUMaTa W TE€OJOTUYECKHX MPOIIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOpP(O3bI y
pacTeHUd u KUBOTHBIX. [losiBIeHMe, pacuBET M BBIMUpPAHUE TPYII >KUBBIX

OpraHnu3MoB
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Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBomonuu. OCHOBHbBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB
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OBonronus 4yeaoBeKa. AHTPOIIOJIOTHA Kak Hayka. PazBurue mnpeincTaBieHMH O

MIPOMCXOKICHUHM dYeJIoBeKa. MeToapl m3ydeHusi aHTpororeHesza. CxoncTtBa u




pa3nuyus 4eloBeKa U )KMBOTHBIX. CUCTEMaTHYECKOE MOJI0XKEHHE YEIOBEKa.
JBwxyume cuibl (GakTopbl) aHTpornorenesa. HacnencTBeHHass H3MEHUYUBOCTD U
€CTeCTBeHHbII 0TOOp. OOuIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUil

TPYyAa, MBIIIICHUE, PeYb

2.5

OcCHOBHBIE CTaAVM W BETBM HBOJIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxomsamui, YenoBek Heanaepranbckui, Yenosek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMS, 00JacTb

pacrpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpPONEOMIHAS (€Bpa3uiicKast),
HErpo-aBCTPAJIONIHAS (3KBaTOpuUanbHas), MOHT'OJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEICTABUTEINCH UeIOBEUECKUX Pac

K YCJIIOBUAM CYHICCTBOBAHUA. EI[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacusma

Opranu3Mebl 1 OKpy>Karolias cpea

3.1

DKoJIOTHsI KaK Hayka. 3aladyd M pasleibl dKOJOTUUA. METONbI 3KOJIOTHUYECKUX
HCCIIeIOBaHUI. DKOIOTHYecKoe MUpOBo33peHne. Cpeapl 0OUTaHUSI OPTaHU3MOB:

BOAHAA, HA3EMHO-BO3AylIHAsA, IOYBECHHAsA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruueckue  (axtopel. Knaccudukanus — 3KolorHyeckux — (PaxTopoB:
abuotnyeckue, OUOTHYECKME U aHTPOMNOreHHble. JleficTBUE 53KOJIOrMYecKuX

(hakTOpOB HA OPTaHU3MBI

3.3

AbGunoTtnueckue (akTophel: CBET, TEMIIEparypa, BIAKHOCTb. DOTONEPHUOIU3M.
[lpuciocobnennss OpraHU3MOB K  JCUCTBHIO  a0MOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl
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buotnyeckune QaxTopbl. Buabl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMCHCAIU3M, HEUTpalu3M. 3HA4YCHHE  OWOTHUYECKUX

BSaHMOHeﬁCTBHfI U1 CYHIECTBOBAHUS OPIraHU3MOB B ITPUPOJHBIX C006H_[€CTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU IIOIMYJIAOH. OCHOBHBIE IIOKa3aTeJIn
nomyJjiinuu: 4YUCJICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJnHaMuka 9iCI€HHOCTH MOMYJISIUY U €€ peryJsius

Coo0111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBast). Buasl-nomuHantel. CBsi3u B

OnoleHoO3€e

4.2

Okosornueckue cucteMbl (dkocuctemsbl). [lonarue o006 »dKkocucremMe u




ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHThl HKOCHCTEMBI: IPOJIYIIEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BeECTB U TOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (nMILEeBble) YpPOBHHU OHKOCHUCTEMbI. lluiieBble miemu u CETH.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHMOMacca, MPOAYKLIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomaccel. CBONCTBAa 3KOCUCTEM:

yCTOfI‘-IPIBOCTB, caMoperyJsusa, pa3BuTUC. CYKI_ICCCI/IH
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[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTeMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpO03KOCHUCTEMBI.
Bronorudeckoe n X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 3SKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocthepe. ['paHuIpl, coctaB W CTPyKTypa
ounocdeprl. Kupoe BemecTBO u ero ¢yHkuun. OcoOeHHOCTH Ouochepsl Kak
rI100amTbHOM IKOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemiecTB M OHOTC€OXMMHUYECKHE IUKIIBI JIEMEHTOB

(yriepopa, azora). 3oHanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuecTBo B Omochepe 3emin. AHTPOIOTEHHbIE M3MEHEHHsI B Ouocdepe.
['moGanbHBIC YKOJTOTHYECKHUE TPOOIEMBI.
OcHOBa palMOHAJILHOTO  YMPABJICHUS TMPUPOJHBIMU pecypcaMH U X

UCHoJIb30BaHue. JlocTiykeHus: OMONIOrHH U OXpaHa MPUPOJIbI




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

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






