Monos Bnagumup Hukonaesny

C=RU, OU=AupekTop wkonbl, O="
I_I o rl O B MyHuumnaneHoe GlompkeTHoe

obuebpasoBaTensHoe yyepexaeHve

B,ﬂ aﬂ M M M p Hﬁi]ﬁ-:;g:f‘ CN=[onoe Bnagumup
E=vnp-school@yandex.ru
HUKONa@BIY L s rammmeno
c.lWe6anuHo

MUWHUCTEPCTBO NPOCBEIEHUS] POCCUIICKOI ®EJEPALINN

MBOY "llle6anunckasa COI umenn 6parseB KpaBuenko'

PACCMOTPEHO YTBEPKJAEHO
[Iemaroruyeckum cOBETOM JIMpeKTOp MKOIBI

Brnanumyp Hukopdesuy [Honos
[Iporokon ot 28.08.2023

No 2 ITpuka3 ot 31.08.2023
No 68-I1
PABOYAS ITPOI'PAMMA
(ID 429465)

yueOHoro npeamera «buosiorusi. ba3oBblii ypOBeHb)»

st ooydarommxces 10 — 11 xmaccos

buiicknii MyHHIMIIAJILHBIA PAioOH
Aurralickuii kKpai
c. [lledanuno
2023



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY IS
omnpenereHus MoAX0J0B K (OPMHUPOBAHUIO COAEpPKaHUA YydyeOHOro MpeaMera
«buosorusn»  coctaBwiM: KoHuentyaiaeHble mnonoxennas DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COoNepKaHus, pE3yJbTaTOB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIMX LENIX U
MPUHLNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit ®Denepanuu, a TakkKe TIOJOKEHUS O
cnenupuke OMONOrNM, €€ 3HaYCHUU B IMMO3HAHUH XKUBOW MPUPOJBI U 00ECTICUeHUN
CYIIIECTBOBAHMS 4YeJIoBeueCKoro obmiecTBa. COryiacHO Ha3BaHHBIM TOJIOKEHUSIM,
ornpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouojoruum Ja€T NpeACTaBlIeHHE O LesIX, 00 oOuei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYAIOMUXCS CpEeACTBAMU
ydgeOHOoro mnpeamera «buonorus», omnpeaenser o0s3aTelbHOE MPEAMETHOE
COZIepKaHUE, €ro CTPYKTypy, paclpeielieHHe IO pas3jeliaM M TeMaMm,
PEKOMEHIyEMYIO TOCJeI0BATEeIbHOCTh U3yUeHUs y4eOHOTro Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTrMKH 0O0pa30BATEIHLHOTO
poIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOrMM TakXKe YYHMTHIBAIOTCS TpeOOBaHHS K
IJJAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUeOHBIX JEUCTBUM OOydYaromMXCS IO OCBOCHMIO COAEpKaHUA
OMOJIOrHYeCKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorum (10—11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYeHMHM OWOJIOTMM, Ojaroiapss 4yeMmy B HeW
MIPOCMATPUBAETCS HANPABIECHHOCTh HA pAa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMupoBaHreM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHEHTALMNA JTUYHOCTH, SKOJIOTMYECKOT0 MBIIUIECHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XH3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKPYXKAIOUIeHl MpPUPOTHON cpere.
[ToaToMy Hapsay ¢ M3ydeHHEM OOIeOMOIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOECHUU KUBBIX CHCTEM PAa3HOTO PAHTA U CYIIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MOPOLIECCOB B MPOTrpaMme MO OMOJIOTHUU YJIeJIECHO BHUMAaHUE MCIOJIb30BAHUIO
MOJYYEHHBIX 3HAHUM B TOBCEIHEBHOM >KU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKKA HACIEACTBEHHBIX 3a00JIEBaHUM 4YesOBEKa, MEIMKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHHS, 000CHOBaHUS AKOJIOTHYECKHU
1[EJIeCO00Pa3HOro TMOBEACHHUS B OKpYXalolled NpUPOAHOW Cpeje, aHaiu3a
BIIMSHUSL XO3SUCTBEHHOM JEATENbHOCTU YEJIOBEKA HA COCTOSHHUE MHPUPOJHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUA K NMPUKIAJHON HANIPaBICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 3a]]a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOyYaromuXxcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUIN O
HAYyYHOM KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KHUBOW HpUpoje, e€
OTJIMYUTENBbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd U DSBOJIIOLUHU, CO3JAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  TIpUpoAbl, (HopMupoBaHUS
(GYHKIMOHATBPHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K >KUBOU MPHUPOIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe IS PEIIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajady  CcpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenne Guonornn obecrieynBaeT ycaoBHUs uis (GOPMUPOBAHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W  HH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OHMOJOTMYECKHUX 3HAHHUM ¢
NPEICTABICHUSAMU U3 IPYTUX YU4E€OHBIX NPEAMETOB, B YACTHOCTH, GU3UKU, XUMHUU
u reorpaduu. HazBaHHbIe MOJOXKEHUS O NpeJHA3HAYCHHM Y4eOHOro IMpeaMeTa
«buonorus» coctaBUIM OCHOBY Ui ONPEIEICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpPUPOBAHHUIO €T0 COACpXKaHHs, TMPEACTaBIEHHOT0 B MpOrpamme Io
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO TMOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: MOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC MJis
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONMNE aJCKBATHOE IMOBEICHUE
YeJIOBeKa B OKpY’Kalolled NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHocTH. Oco0oe MecTo B STOW CHUCTeMEe 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHMS, KOTOPbIE CIyX,aT OCHOBOM 1Ji1 (pOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTMYECKOT0 00pa3oBaHUsI.

CTpyKTypHpOBaHHE COJep>KaHHUs Y4eOHOro MaTepuana B Iporpamme IIo
OMOJIOTHMHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYECHHSI 3HAHUM 00
OTIUYUTETFHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBHM C 3TUM B CTPYKTYpe yueOHOro npeameta «bruomorus»
BBIJICJICHBI CJIEAYIOUINE cofepKaTeabHble TUHNK: «bronorus kak Hayka. MeToibl
Hay4YHOTo Mo3HaHus», «KieTka kak Ouomoruyeckas cucremay, «OpraHusm Kak



ononornyeckas cucrema», «CucreMa M MHOrooOpasve OpraHM4ecKOro MHPay,
«DBOJIOLUSA KUBOU MPUPOABD, « IKOCUCTEMBI M MPUCYLTUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaicHue  OOyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(QPYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO0 paHra U MNpUOOpeTeHHWe YMEHUMU
UCIIONIb30BaTh ATH 3HAHUS AJI TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTixkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OMOJOTUYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUilaX, CIyKalluX OCHOBOU
s (popMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUPa, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3ALIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, UJEH U TOJAXOJOB K HM3YyYEHHUIO JKUBBIX CUCTEM
Pa3HOIr0 YpPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHITH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUM 3HAHUM U OINbBITA, MOJYYECHHBIX MpPU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHre Yy OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW JEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEeH, COOJIIOIEHUS STUYECKHUX
HOPM IIpU MIPOBEICHUH OMOJIOTMYECKUX UCCIIEI0BaHUH;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW JJI TOBBIMICHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCETHEBHOM KU3HU IS
OIICHKH TMOCJEACTBUI CBOEH JEATENHHOCTH 10 OTHOIIEHUIO K OKPY’KaIOIIeH cpenie,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJAEHHE Mep NPODUIAKTUKU
3a00J1eBaHUM.

B cucreme cpennero oOuiero obOpaszoBaHusi «buonorusi», u3ydyaemas Ha
0a30BOM YpPOBHE, SIBISIETCSI O0s3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOISIIUM B
coCTaB MpeIMeTHOM 001acTu «EcTecTBEHHO-HAYyUYHbIE TTPEAMEThI.



Jlst m3ydenust 6nonoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBojuTCs 68 vacoB: B 10 knacce — 34 yaca (1 yac B Heaemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMu, (pusiocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl MO3HAHUS KUBOM MPUPObI (HAOIIOIEHNE, SKCIEPUMEHT, OIUCAHUE,
u3MepeHue, Kiaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JdemoncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTOo b TO3HAHUS JKUBOU MPUPOIBI.

JlabopaTopHble U MpaKkTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4YEHUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMs.

JKuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. OTanyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpPraHU3aluU OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCEPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKK KU3HWY», «YPOBHU OpPraHHU3aluU
YKUBOW MPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. XumMu4ecKnii cCOCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUM COCTAaB KIETKH. XUMHUYECKHUE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKPO3JIEMEHThL. Boia 1 MUHEpabHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. lloanep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonorumueckue
byHKIUN OETIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. CtpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpartHas crneuuduunoctb. KodepmeHThl. BuTamuHbl.
OT1nuynst GepMEHTOB OT HEOPTAHUYECKUX KaTau3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIMKOIeH,
HesTo03a). buonornueckue GyHKIMU YIIIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uAPoPUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yIIEBOA0B, OEJIKOB U JIMITUIOB KaK UCTOUHUKOB YHEPTUU.

HykneunoBesie xkucnotrel: JHK wu PHK. Hykmeotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Crpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmuun PHK.
Buast PHK. AT®: crpoenue u GpyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aMMOAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUYEHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmIMe MNpPU3HAKH KIETOK:
3aMKHyTas HapyxHasi memOpana, moisiekysbl /JIHK kak reHeruueckuii anmapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOW, >KUBOTHOU H
IpUOHON KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAJIUKC, UX
dbyukiuu. [1nasmaTnyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounbl. OnHomeMOpaHHble opraHounabl kieTku: JIIC, ammapar I'onbmxu,
IM30COMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[IpoucxoxneHne MHUTOXOHIpUN M 1actud. Buasl mmactua. HememOpaHHbIE
OpraHOMJbl KJIETKH: PUOOCOMBI, KIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus .

Anpo — perynatopHslid HeHTp KieTKH. CTpoeHue sjpa: siaepHas 000J0uKa,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEXKHBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl n cxembl: «llepuoguyeckass TabiauIla XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenne ¢pepmentay, «Hyknennosrie kuciotel. JJHK», «Ctpoenne monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpoeHue KUBOTHOW KIETKWY,
«CTpoeHre pacTUTENBbHON KIETKN», «CTpoeHHEe MNPOKAPUOTUUECKONW KIIETKWY,
«CTpoeHue sifipa KIEeTKN», « Y TIeBOAb, «JIMIuIb.

OO6opyioBaHuEe: CBETOBOM MHUKPOCKON, OOOpY/OBaHUE MJii IPOBEACHHUS
HAOJIOACHUM, W3MEPEHHI, SKCIEPUMEHTOB, MHUKPOIpEnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHHUI,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OTIFICAaHHEY.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BeIIecTB, WU MeTab0Iu3M. AcCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUIISIIINS (SHEPTETHUECKHT OOMEH) — JIB€ CTOPOHBI E€IMHOTO TIpoliecca
Merabonm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tunbl oOMeHa BelecTB: aBTOTpO(dHBIN U rerepoTpodHbIit. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN YHEPTUU B KIIETKE.

®dotocunre3. CpetoBas u TemHOBas (a3pl  (oTocuHTeza. Peakuuu
dotocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHNE (DOTOCHHTE3A IS KU3HU
Ha 3emuie. Biausinue yciioBuii cpenibl Ha (DOTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UpYIoIe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KJeTke. PaciierieHune BemiecTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUd B KIJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KucinopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucIuTENbHOE dbochopunupoBanue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMEHa.

Peakiun matpuunoro cunre3a. [‘enernueckas wuHpopmauus u JIHK.
Peanuzanusi reHetnueckoil MHGOpMAlUM B KIETKE. | €HETHYECKHM KOA U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. TpaHcnsuus — 6unocunTes
Oenka. Otambl TpaHchsnuu. KoawpoBaHue aMuHOKUACIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexnerounsle hopmbl )Ku3HU — BUpYyChl. ctopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOECHHMS M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BIY) — Bo3dyaurens CII/a.



OOpatHast ~ TpaHCKpuWIIIUsS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckui, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanus», «Meradonusm», «MUTOXOHAPUS,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuates», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIM/la,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKNY, MOeb cTpykTyphl JITHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii 1IMKJ, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Permkanuus — peakuuds MaTPUUHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumiouaHeIN W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[uTonornueckne OCHOBBI PA3MHOXKEHUSI W HWHAUBUAYAIBHOIO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craauu murtosza. IIpoueccsl, nmpoucxonasime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast ruGeshb KJISTKA — aromTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bubl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE ISl CEIEKIIUU.

[TooBOE pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meito3. Craguu Mmeio3a. IIporecchl, Npoucxoadiine Ha CTaausax Menosa.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy YKUBOTHBIX.
[TonoBeie >xene3pl: CeMEHHUKUA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCoOEHHOCTH CTPOCHMS SAMIIEKIETOK U crepMaro3ouaoB. OIUioJ0TBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jrarbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, racTpyisius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TUIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHH, CTaJINM Pa3BUTHS.

JdemoHcTpanuu:

Tabmuupr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pactenmit», «Jlenenue kneTku OakTtepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukny, «Pernmukanus JJHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsaMoe pa3BUTHEY, «l'aMETOreHe3 y MIICKOIUTAIOIMINX 1
4yesoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

OOopynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CriepMaTo301/1b1
MJIEKOIIMTAIOLIErO», «SIHIIeKIeTKa MIIEKONUTaKImero», «Kapnoknnes B Kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKku», MOJAEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenaparaxy.

JlaGoparopHass pabora Ne 4. «M3ydyeHue cTpOeHUs NOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipeamet u 3aauu reHeTUKU. VicTopust pasBUTHS F'€eHETUKU. Poiib nuTonorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaj pocCHHCKMX U 3apyOe’KHBIX
y4€HBIX B pa3BUTHE TE€HETUKU. MeToabpl TEeHETUKU (TMOPUIOJIOTUYECKU,
LHUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETHYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3yEMAsl B CXEMaxX CKPEIMBAaHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB, YCTAaHOBJICHHBIE I'. Mennenem.
MoHoruOpuaHoe CKpellMBaHWE. 3akOH €IMHOO0Opa3ust TUOPHUIIOB MEPBOIO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pAaCUICIUIEHHS MPU3HAKOB.
I'unoresa uncrotel ramert. [loHOE 1 HEMOJIHOE TOMUHUPOBAHME.

JurubpugHoe  CKpeliMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HAcClIeOBAHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyromee ckpeluBanne. Mcnonp30Banne aHaIM3UPYOIIETO CKPEIMBAaHUS
JJIsL OIPEIeJICHHS] TeHOTHUIA OCOOMU.

CuerieHHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEI0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHAasI TEOPHsI HACJIEACTBEHHOCTH. [ 'eHeTHnYeCKne KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TOJOBBIE
XpoMocOoMBbI. ['omMorametrHele M rereporaMeTHble oOpraHusMbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3BMEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl ¥ BapUallMOHHAS KPUBAS.
Hopma peakuuu mpusHaka. KoJM4eCTBEHHBIE M KAUECTBEHHBIE IMPU3HAKU U UX
HOpMa peakiuu. CBoCcTBAa MOAUPUKALIMOHHON N3MEHYHUBOCTH.

HacneactBeHHasi, wiM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi "3MeHIHBOCTh. Kimaccudukamus MmyTamnuii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYHHBI MyTaluii. MyTareHHble (aKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaciencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKAa: T€HEAIOrNYSCKUM, OJIM3HEI[OBEIN, [IUTOI€HETHUYECKHI, OMOXUMHYECCKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONpPEAEIEHNE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
OONe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaTthBHble MyTanuud. CTBOJOBBIE KIETKU. [IpuHUUIBI
310pOBOTr0 00pa3a >KU3HHU, AUATHOCTUKU, MPOPUIAKTUKHN U JICUCHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUYEHHUE MEAUIIMHCKON
IEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdemoHncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHME UM €ro
UTOIE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro LUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHoe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3y,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUIEHHOrO ¢ mnonom», «Kapuotumbel YenoBeka MW KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukanruoHHas W3MEHUYHBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTalmoHHasi U3SMEHUYUBOCTD.

O6opynoBanue: MoAeIU-aNIIUKaM  «MOHOTHOPUHOE CKpELIUBAHUE,
«HenonHoe nmoMuHHMpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON M MuKpompemnapar «Jpo3oduna» (Hopma, MyTanuu
(dhOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «I'opox moCeBHOM.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTMOPUIAHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHnas paborta Ne 6. «3yueHne MoauUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOUECC. 3apOKICHHUE CEJNEKUUH W JTIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS W MHOIroo0Opasus
KyJbTYPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIEHHUS AOMAIIHUX *UBOTHBIX. CopT,
IIOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBbIii M MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHW M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3KopoACTBEHHOE
cKkpeuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnan€énHass tuOpuauzauuss W €€ ycnexu. VICKyCCTBEHHBI MyTareHes u
MOJYYEHHE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3nanus pexomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
uHKeHepus. Kiietounble KyabTypbl. MUKPOKIOHAIIBHOE PA3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONMPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKoJlorMueckue W dthueckue  mpobiembl. MO —  reHeTruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHcTpannu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabmuubl u cxembl: Kapta «lIeHTpbl NPOUCXOXKIACHUS M MHOro00pas3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzaus», «Padboter akanemuka M. @. MBanosay,
«Ilomumnougus», «OO0bekThl OuoTexHONOTHNY, «KileTouHble KyIbTYphl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHHUE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TIIOA0B U KOPHEIJIOI0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CembCKOX035HCTBEHHBIEC PACTCHIS.



JlabopaTtopHblie U NpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJEKIMH PAacTeHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLHUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaToOpuIo
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBosroMOHHAsSE OHOJIOTHA.

[IpeanocbUIKM BO3HMKHOBEHUS 3BOJIIOLMOHHOM TEOPUU. OBOJIIOLHUOHHAS
Teopusi U €€ MecTo B Ouosoruu. BiusiHue SBOJIOIMOHHON TEOPHUU HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa »BoMOIMU. [lameoHTOMIOrHYECKHE: TOCIEN0BATEIbHOCTh
NOSIBJICHHS BHUJOB B TMaJICOHTOJOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iaudus SMOPHUOHOB pa3HBIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOIEKyIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpPraHU3MOB.

OomonuoHHas tTeopus Y. [apBuna. IlpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBUKyIIME CHIIBI 3BOJIOUMKA BUAOB 10 [lapBuny (M30bITOYHOE
pPa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEONpEAeIEHHAsT WU3MEHUYUBOCTD,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BooIu (CTD) 1 €€ OCHOBHBIE TOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIFOLUU.

JBuxymie cuibl ((hakTopbl) SBOMIOINUH BHIOB B IpHUpoJe. MyTallMOHHBIHI
IpoLEecC W KOMOWHATHBHAS W3MEHUYMBOCTH. llOMynsnnoHHBIE BOJHBI U Apeid
reHoB. M3osiust 1 Murpanus.

EcrectBeHHbIii 0oTOOp — HampaBisoomui  (akTop 3BOJOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0NeHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3Boaouud. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd03bl U UANOATANTALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4ecKoe.

MakposBoionusi. PopMbl  ABOMIONUU:  (UIIeTUYECKasl, JIUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIONUY.

[TpoucxoxaeHne OT HeCleUHAIM3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crienranu3anvs. AqanTuBHas paguanus.

JdemoHcTpanuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxemsl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiie», «3apOoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo06pasue COpTOB PacCTEHHII»,
«MHorooOpasue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sny, «Mnumoananramumy, «OOmas gereHepanus»,
«/IBmKkymne cuibl 3Bosronum», «Kapra-cxema wapuipyra nytemectBus Y.
Hapsunay», «bopbba 3a cymniectBoBaHue», «lIpucrnocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMUA THUIIAMH OKPACKH,
HAOOp TUIOAOB M ceMsiH, Koiuiekuusa «lIpumepbl 3alMTHBIX MPHUCTIOCOOJICHHUMN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBICHUS BOJIIOIUNY, 00BEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckass kapra wmwupa, KouteKius «DOpMbI COXpaHHOCTU
UCKOIIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BIIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaniuu (GOpMbl KPbUILEB U
OKpacKH Tea).

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHUE H pa3BUTHE KU3HH Ha 3em.ie.

JloHayuyHble TPENCTABICHHUS O 3apOXKICHUU >XU3HU. HaydHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIOIMUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOM 3BOIIOMU. HavanbHbie 3Tansl
ouonoruueckoi ssosouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKM M HX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButue xu3HM Ha 3emuie mo 3pam W nepuoaaM. Kartapxein. Apxenckas u
nporepo3oiickas dpbl. Ilaneosoiickas spa W €€ mNEpUOABL: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, TEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaliHo3oiickags 93pa W €€ mNepuoipl: MaJICOrC€HOBBIA, HEOTCHOBBI,
aHTPOIIOTE€HOBBIN.



XapakTepucTKa KJIMMaTa U TeoJornuecKux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApomMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucreMa OpPraHMYECKOrO0 MHpa KaK OTpakeHHE H3BotOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTue npeacraBiieHuil o
MPOUCXOXKJIECHUM 4YeloBeka. MeToabsl u3ydyeHus anTpornorene3a. CxoncTtBa U
pa3InyYKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibl  ((pakTophbl) aHTPONOrEHE3A. Hacnencreennas
U3MEHUYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUI TPy/a, MBIILICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoOIaeMbIX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHSL.

UenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BpPONEOUAHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBATOpUAJbHAs),  MOHTOJOHWAHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanun:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Muwmiep, I'. FOpu, 4.
JlapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHne ConHEUHOM cuctembl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuoTnueckasi kietka», «COBpPEMEHHAs CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3psin», «OCHOBHbIE MecCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeI0oBeUeCKre pachi».

O6opynoBanne:  mymsiku — «lIpoucxoxknenune  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKU WIIU
U300pKEHHUSI KAaMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOoHOJOTHYecKass Talnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue MCKOMAEMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJUJIEKIIUSX).



OKCKypcHsl «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBEeAUYECKUN My3€el).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.

DKOJIOTHS KaK HayKa. 3aJla4i U pas/ielibl 3KOJIOTuU. MeToIbl SKOJOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckne (akropel. Knaccudukanus skonoruuyeckux (HakTOpOB:
abnoTtnyeckue, OWOTHMYECKHE U aHTPOINOreHHble. JIeHCTBHE SKOJOTMYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucniocoOnenust  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (haxkTOopHI. Bunrnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyanu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aWMOACUCTBUNA Ui CYIIECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHbIE TOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOIYJISIUU U €€ peryssuus.

JdemoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuny, «Cpeabl oOUTaHUS
opranusmoB», «®otonepuoauzm», «llonmymaunm», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU MOMYJIsinu UHPy30puu-TyPenbkny, «[lumespie nenm.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[IpakTudeckas padora Ne 2. «[ToAcUYET MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
POCTPAaHCTBEHHAsl, Tpoduueckass (muiieBas). Buabl-momunanTsel. CBsizu B
OHUOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »KocucTeMe U
ounoreoneno3e. @OYHKIUMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, penyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [IMileBble 1€MW U CETH.
OCHOBHbBIE TIOKA3aTENW SKOCUCTEMBI: OMomacca, MPOAYKIHS. OKOJIOTMYECKHE
nupamMuibl:  MPOIYKLUMHU, YHUCICHHOCTH, OuomMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKIeccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOIHOIO
WIA UIUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbI. J{MHaMHueckoe paBHOBecME€ U oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOreoOXMMHUYECKUE KBl AIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emin. AHTpONIOTeHHbIE H3MEHEHHs B Onocdepe.
['1o6anbHbIE IKOJIOTHYECKUE TTPOOTEMBI.

CocyniecTBoBaHUE MPUPOIbI u YEeJI0BEYECTBA. CoxpaHneHue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
VOpPABJICHHUS MPUPOJHBIMU pECypcaMd U MX HCHOJb30BaHue. JloCTHXKEHUS
OMOJIOTHUU U OXpaHa MPUPOJIbI.

JdemoncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHaackuii.

Tabmuupr u cxemsl: «Iluimessie nenu», «bUoEeHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOocUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIC  BO3JEUCTBHS Ha  IpuUpony», «BaxkHeuMmMe HMCTOYHHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOI», «[louBa — BakHeWIas COCTaBIAIOIIAs
ouocdepnl», «Dakropsl Aerpananuu mouBy, «llapaukoBeiii d3d ek, «DakTophl
paIrMoaKTUBHOTO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Ouochepb»,
«KpyroBopot yriepozaa B Ouocdeper», «KpyroBopot azota B mpupoae».

O6opynoBanue: Mojelb-anmaukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJEeKIMH «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Tepbdapuu U KOJUIGKIMM PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas knura Poccuiickoii ®enepanui, H300pa’k€HUsS OXPAHSIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TMPOTPpaMM  CpPEIHEro  OO0IIero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOW UACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, Hajlu4yhe MOTUBAIMM K OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JESATENPHOCTH I1IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MIJIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOEHUS NpeaMeTra «bHOJOrus JOCTUTAKOTCS B
CAVMHCTBE YYCOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJIULIMOHHBIMU POCCHMUCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUECKAMH U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
NOBEJACHUSI U CIOCOOCTBYIOT MpoOllECCaM CaMOMNO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPAa3BUTHS BHYTPEHHEW MO3MUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABONOPSAKY, YEIIOBEKY TPYJla U CTapLIEMy MMOKOJIEHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcleIui0 Hu
TpaguUUsM MHOTOHAallMOHAJIbHOrO Hapoaa Poccuiickoir @enepauuu, npupoae H
OKPYKaroUIEH cpene.

JIn4HOCTHBIE pE3yJNbTAaThl OCBOCHHS ydeOHOTO Tmpeamera «buomorusy
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH O0YJAIOIINXCSI PYKOBOACTBOBATHCS
copMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA W OMbITA JACSATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHHUMN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA W PABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HHU U OOBIICHATSH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJICAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUST K MHEHMIO OIMOHEHTOB NpHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU HUJIEHTUYHOCTH,
NaTPpUOTU3MA, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MPOLIOE M HACTOSIIEE MHOTOHAILIMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMATHUKAM MPUPO/IBI,
JNOCTHXEHUSM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OHMOJOTHUM, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYKEHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyaAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBHUM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/ACUCTBUSA KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usuuyeckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIUOHAIBHOIO 0J1ar0MOTyYHs:

MOHMMAHUE W peamu3amusi 3I0pOoBOTO M Oe3omacHOro obpasza >KU3HU
(310poBOE  TUTaHWE, COOJIFOIEHHE TUICMEHWYECKHX TPaBWJI WU HOPM,
cOaIaHCUPOBAHHBI PEXUM 3aHATUH UM OTAbIXa, peryispHas (dusndeckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
coOCTBEHHOMY (DHU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHHWE IEHHOCTH TPaBWJ HHAWBHUIYAJLHOTO M  KOJUIEKTHBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUE TOCIEICTBUNA U HENPUSATUS BPEIHBIX MPUBBIYEK (YrmoTpeOiaeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0JII00ueE;

TOTOBHOCTh K AaKTHBHOW JAESITENbHOCTH TEXHOJOTMYECKONM M COIMANIbHOM
HaIPaBJIECHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaMm MpodeccHnoHaNIbHON AesSTENbHOCTH, YMEHHE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearn30BBIBATH
CcOOCTBEHHbBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA:

HKOJIOTUYECKU IEJIeCO00pPa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OICHKM MX BO3MOXHBIX MOCIEACTBUNA s
OKPYXaroLen cpeabl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJeM W MyTed HX
peuieHus;

CIIOCOOHOCTh HKCIIOJIBb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWS W YMEHHS TpU PEIIeHWH NpoOsieM, CBA3aHHBIX C palMOHAJIbHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHUE  TPaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, OHOoChephl);



AKTUBHOE  HEMNPUITUE JEUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroueu
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBHUS NPEANPUHUMAEMBIX NEUCTBAN U MPEIOTBPAILATD HUX;

HaJIM4Me Pa3BUTOIO HKOJIOIMYECKOTO MBILIUICHHMS, YKOJIOTUYECKON KYJIbTYpHI,
OIIBITA NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IT03HABAaTEJIIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN ESITENBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHHE creuu(uK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIHFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NPEACTABICHUS] 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW ITMBHIIM3AIINH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAHUIIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb  PECypCHble  IPOOJIEMBI  Pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
o0OecrieueHHss  Imepexoja K  YyCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOTMYECKMX 3HAHUH B LEJAX
NOBBILIEHUS] OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIMOHAJIBHON IPaMOTHOCTH O0ydYarommxcs, GopMupyemoi
IpU U3YYeHUH OUOJIOTHH;

IIOHMMAHHUE CYLHIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh [OJy4YaeMmble 3HaHWs MJI1 aHaluu3a Hu
OOBSCHEHUS SBJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HbIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LENbIO MTOTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWOJIOTMYECKUE 3HAHUS JUIs
pelIeHus Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[ICHHOCTH HAy4YHOM JEATEIIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEINBCKYIO NEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YUMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYAIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, SIBJICHHUE, MPOoliece,
cucTeMa, HayudHbIM (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHWE,  HAOMIOJEHUE, H3MEpPEHHE, OSKCIEPUMEHT U  JAPYrux),
yYHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (MTO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

peryJsSTUBHBIC), obecrieynBaroIIme dhopMupoBaHue (G yHKITMOHATLHON
I'PaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYalolUuXcs, CIIOCOOHOCTH
oOyJarmuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC Y4YeOHBIC JCHCTBUA B
IIO3HABATEIILHOM U COLMAIIBHOM ITPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHMS IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMH
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MpoOsIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JOTUYECKOTO MBIILUICHHS
(amaynm3a, CUHTE3a, CpaBHEHMS, Kilaccuukaimu, 0000IeH NS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh WX XapaKTEPHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM );

ONPENCNISITh 1M JCATCIbHOCTU, 3ajJiaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTU C TOCTABIICHHBIMHU LEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TOHSATUS ISl OOBsICHEHUS (DAKTOB U SIBICHUHN
JKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOIBI M 3aKIIFOUCHHS;

MPUMEHSITh CXEMHO-MO/JICJIbHbIC CpencTBa TSt MPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  pOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHHUS MPOOJEMbl C YYETOM aHalU3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCIEACTBUM JESTEbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUN KU3ZHEHHBIX MPOOIJIEM.

2) 0a3oBbIe MCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PEILICHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIONIb30BaTh pa3iHyHble BUABl JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa30BaAHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3TaHUH YICOHBIX M COIUATBHBIX ITPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh W (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIUSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpoOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOJUTh apryMEeHThl AJii J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHUs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK IEPEeHOca CPEACTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWSA B TMO3HABATEIbHYIO U MPAKTHYECKYIO O0JIacTH
KU3ZHEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJEH, MpEJiaratb OPUTHMHAIBHBIE TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpMaALUU (TEKCTE yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApsAX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

bopMyIMpPOBaTh 3aMPOCHl W MPUMEHSATH PAa3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS] Y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GOpMy  MpeACTaBICHUS
ouosiorndeckor uHpopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BAaTh HAy4YHBIM S3bIK B KayecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHe, (QU3NUECKHEe U
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISITHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WH(OpMaIuwu,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgBiaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) oO61eHmne:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCeX c(pepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHUM MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBIMIOJIHEHUS MpeiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPpPEKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeIbHOCTh:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATbHOU
paboThI MpH PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUSI PU PELICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenartb poid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOH padoThI;

OLICHMBATh KadeCTBO CBOEr0 BKJIAJAa M KaXJOr0 YYaCTHUMKAa KOMaHIbI B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HJIEH C TO3MLHAA HOBW3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPAaTETHYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aeHne YHUBEPCAIbHBIMY PeryJsaTUBHBIMU ACHCTBUAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAaHUS [UIsl BBISIBICHUA MpoOJIEM U UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUH 1EJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh ITO3HABATEIIBHYIO JESITEIBHOCTD, BBISBISATH
po0JIeMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3aJjaul B 00pa30BaATEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAH pEIICHUs MpoOJeMbl ¢  y4€ToM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CHUTYaLlUsM;

pacIIupsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOocOOCTBOBAaTh (POPMUPOBAHUIO M IPOSBICHUIO ILIMPOKOM SPYIULUH B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTh KOPPEKTHBBI B JCSATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJa/JeTh  HABBIKAMU  [IO3HABATENbHOM  pediiekcuu  Kak  OCO3HAHHUA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HUX PE3YNbTATOB U
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCUU Ui OLEHKHU CHUTyalluH, BblOOpa
BEPHOTO PEILIECHUS;

YMETb OLEHUBATH PUCKH W CBOECBPEMEHHO IIPUHUMATh PELICHUSA IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATD ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3€ pPe3yJIbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTrHble pe3ynbpTaThl OocBoeHusi nporpamMMmbl COO mno Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «bruomorusny
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHHIO, HUHTEPIPETAIINHN U
IpeoOpa30BaHUIO 3HAHUM, BUIbI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHbIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHBI 10 TOaM 00yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yuyeOHOro mpeamera «buonorus» ¢ 10
KJjlacce I0JKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCHMCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELIEHMs] )KU3HEHHBIX 33]1a4;

YMEHHME DPACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHUHOB M IOHSITHIA:
KHU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BELIECTB U MpPEeBpaIleHHE
SHEPrUH), TOMEOCTa3 (CaMOpEryJsILysl), YPOBHEBAs OPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JIaraTb OWOJIOTMUYECKHE TEOpUu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosorun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiosa) u yuenus (o meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensite rpaHuULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHNUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpPraHU3alus U TPOBEIACHHE
OMOJIOTMUECKOTO  HDKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBISABIICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOITYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TMOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYUIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKApUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOCHHOCTU
IpOIIECCOB: OOMEHa BEIIECTB M NPEBPAILCHHs SHEPTHH B KIIETKEe, (OTOCHHTE3a,
IUTACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Melo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHs, WHIUBUAYaJIbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHE3);

yMEHUE TPUMEHSTH MOJy4YeHHbIE 3HAHUS A OOBSICHEHUS OMOJIOTHYECKHX
IPOILIECCOB U SIBICHUH, I MPUHATUA MPAKTUUECKUX PEIICHHUH B IMOBCEIHEBHOM
KHU3HU C 1eJbl0 oOecreyeHus Oe3011acCHOCTH CBOETO 3/10pOBbSl U 3[0POBbS
OKPY’KAIOIIMX JIFOCH, COOJII0IEHNsI HOPM IPaMOTHOTO TIOBEJICHHUSI B OKpPY>KaroIIen
NPUPOAHON cpele, NMOHMMaHHE HEOOXOIMMOCTH HCIOIb30BAHMUS JIOCTHXKEHHIMA
COBPEMEHHOM  Ouojormu ¥ OMOTEXHONOTMH  JAJs  paIOHAIBHOTO
IPUPOIOTIOTIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
IUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPUJHOTO CKPEUIMBAHUA IS TMPEJCKa3aHusl HACJICAOBAaHUS MPU3HAKOB Y
OpPIraHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U TA00OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OLEHHBATh W HWHTEPHIPETUPOBATH HH(POpMAIUIO
OMOJIOTUYECKOTO  COJEpXaHMs, BKIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUSA U3
pa3IMYHBIX UCTOYHHMKOB (CpeAcTBa MacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAMUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE W YCTHBIE COOOIICHHUS,
0000113 6MONOTHYECKYI0 HHPOPMALIUIO M3 HECKOJBKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN armnapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydueOHoro mpeameta «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKA JIJIsl pEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHWE OMOJOTMYECKUX TEPMHHOB U TOHSITHIA
BUJ, MOMYJIALNSA, TeHOPOH, SBOJIOLNS, ABIKYIIUE CHIIBI ((DaKTOPhI) IBOJIOIHH,
IPUCTIOCOOICHHOCTh OPraHMW3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHUE (PaKTOpHI,



IKOCHUCTEMa, MPOAYIECHTHI, KOHCYMEHTBI, PEIyIEHThl, [eNu TMHTaHUs,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHUE Wu3JaraTh OWOJIOTUYECKHE TeopuH (dBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsS DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoictBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HalpaBiICHUNA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMMCaHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHMA, OpPTaHMU3AIMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBI)KCHHWE  THIOTE3bl,  BBISIBIICHHE
3aBHCUMOCTH MEXJIy HWCCICyeMbIMA BEIMYMHAMHU, OOBSICHEHHE IOy4YECHHBIX
pe3yJIbTaTOB, MCIIOJB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE TMPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, MOMYJSIHUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTHM TPOIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JICUCTBUS DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMAaxX, aHTPOINOTEHHBIX HM3MEHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOTEOXUMHYECKUX
ITUKJIOB B Omocdepe;

YMEHHE TPUMEHSTH TMOJIyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTHUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TeNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsi M 3I0POBBSA
OKPY’KaIOIIHX JFO/IeH, COOIIOICHHSI HOPM IPAMOTHOTO TIOBEJICHHUS B OKPY>KaIOIICH
NPUPOAHON cpelle, MOHMMAaHHE HEOOXOIMMOCTH HCIIOIB30BAHMS JIOCTHKECHUMA
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TIPUPOIOTIONH30BAHNS;

YMEHHE PEelIaTh dJeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTUU B IKOCHUCTEMAX (LIEMU MUTAHUS);

yYMEHHUE BBHINOIHATH Ja0OpaTOpPHBIE W MPAKTHYECKHE pPadOThI, COOJIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEP)KaHMS, BKJIIOYAMOIIYIO TIICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYYHO-IOMYIISIPHBIE
MaTepuallbl),  pacCMaTpUBaTh  JIOOAJIbHBIE  DKOJOTHUYECKHUE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE W YCTHBIE COOOIIEHHUS,
00001ast 6UONIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN amnmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3geoB U TeM uudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBnle cuCcTEMBI U UX OpraHu3aIis 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB ¥ CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbubnuoreka [JOK
4 XK 6
HBHEACATCIILHOCTD KICTH https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 MTHANBUIYAIbHOE PA3BUTHE 5 | bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M KIBMEHYMBOCTD 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbubnuoreka [JOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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 KJIACC

KouunyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM udpoBLIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! IBOTIOLHOHHAS GHOTOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHUKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 Oprauusmel ¥ OK aromas cpena 5 1 bubmorexa LIOK
p PyKarot ped https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/ 741 cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudponbie
Tema ypoka Kontponbnbie IlpakTnyeckue
n/n Bceero u3yuyeHuss oOpa3oBaTesibHbIE
padoTsbI padoTshI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS )KUBOW TPUPOIBI.
[IpakTrueckas padota Ne 1
2 «cnonp30BaHne pa3IUIHBIX 1 0.5 bubmorera [IOK
p ' https:/m.edsoo.ru/863¢6122
METOJIOB MPU U3YUIECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTeMsl, IPOLIECCHI | bubmmoreka [JOK
U UX U3YYCHUE https://m.edsoo0.ru/863e¢6564
4 XuMHYECKUM cocTaB KIIeTKH. Boma u | bubmunorexa LIOK
MHUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmunoreka LIOK
5 b .C 0 1
G, LOCTAB H CTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3ydenue | 0.5 bubmmoreka [JOK
KaTaJINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTH KaTajasbl)»
b K
7 VYrnesoasl. JInnuasl 1 nomorexa I10

https://m.eds00.ru/863e6870



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

bubmunorexa LIOK

8 Hyknentossie kuciorsl. AT® https://m.edsoo.ru/863e6dSc
9 Hcropust u METObI M3y4EHUS bubmmoreka [JOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 Knetka kak 1iemocTHas xuBas
cucremMa
CTpoeHue 3yKapuoOTUYECKOUN KIIETKHU.
JlaGopaTopnas pabora Ne 2
«M3yuenune cTpoeHus KJIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6f0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubmunoreka LIOK
12 OOMeH BelecTB WM MeTad0IN3M hitps-//m.cdsoo.rw/863¢766¢
bubmunoreka LIOK
13 ®otocuiTes. XemocHHTe3 https://m.eds00.ru/863¢7¢98
. bubmuoreka [IOK
14 JHepreTueckuii oomen https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN UK KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopnast Bu6morexa LOK
15 paborta Ne 3 «Habnronenne MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢7dcd
KJIETKaX KOHYMKa KOpPEITKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunres 6enka. Peakimst bubmuoreka [IOK
MAaTPUYHOT'O CUHTE3A https://m.eds00.ru/863e796¢
bubmunoreka LIOK
17 Tpancsms — duocwnres benxa https://m.eds00.ru/863e796¢
18 Hexknerounsie ¢popmbl )KU3HH — Bubmuotexa [JOK



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.eds00.ru/863e7540

but6mmoreka [IOK

19 ®opMBbI pa3MHOKEHUSI OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
but6mmoreka [IOK

2 Meii

0 enos https://m.edsoo.ru/863¢7f4a

OO6pa3oBaHue U pa3BUTHE MOJOBBIX
KJ1eTOK. OII00TBOPEHUE.
JlaboparopHas pabota Ne 4 bu6nuoreka [IOK

21 0.5
«M3yyeHue cTpoeHus MoIoBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOIIpenaparax»

2 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/863¢8436

3 ['eneTnka — Hayka o bubmmoreka [JOK
HACJIEICTBEHHOCTH Y N3MEHYNBOCTH https://m.edsoo.ru/863¢8612
3aKOHOMEPHOCTHU HACIEAOBaHUS

24 IpU3HAKOB. MOHOrHOpUIHOE buGnnorexa LIOK

p ' pHA https://m.edsoo.ru/863e8878
CKpeIlMBaHHE
UTHOpUIHOE CKpENINBaHUE. 3aKOH
25 fezzaBHIZHi[/[oro Haiﬂl-: OBaHUs bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
ClieIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Ne 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUIHOTO U JUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIpenapaTax»»
27 I'enetuka noma. Hacienosanue but6mmoreka [IOK



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

IMMPU3HAKOB, CICIUVICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

HN3menunBocTh. HenacnencrseHHas
U3MEHUYUBOCTh. JlabopaTopHas

73 pabora Ne 6. Uzyuenue | 0.5 bu6nuoreka [IOK
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO psifia U
BApUAIMOHHOW KPUBOM»

HacnencTBenHast U3MEHYUBOCTD.

29 JlaboparopHuas pabota Ne 7. | 0.5 bu6nuoreka [IOK
«AHanmu3 MyTanui y 1po30(uiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Teteriia enosexa ! https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O000IICHHE 10

31 teme «HacnenctBeHHOCTH U 1
M3MEHYMBOCTH OPraHU3MOBY

but6mmoreka [IOK

32 Ceneiuus kak Hayka it npoece ! https://m.eds00.ru/863e9214

3 MeTo/ bl U TOCTUKEHUS CeNIEKIINU ] bubmuotexa [JOK
pacTeHUM U KUBOTHBIX https://m.edsoo.ru/863e9214

14 brorexHoorus Kak oTpacib | bubmmoreka [JOK
MPOU3BOJCTBA https://m.eds00.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



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

KosunyecTBo 4yacos DJIeKTPOHHbIE
Ne Hdara uudponbie
n/n Tema ypoxa Bceero Konrpoanneie  Tpaxruieckue u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3YUECHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
) Uctopust pa3BUTHs IpEACTABICHUN 1 bu6nuoreka [IOK
00 3BOJTIOLIUH https://m.eds00.ru/863e¢9570
but6mmoreka [IOK
3 MuipoosomowHs ! https://m.edsoo.ru/863e9cle
[Tomynsimus Kak 1eMeHTapHas
€IMHUIIAa BUJA U SBOJIOIIH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa OK
https://m.eds00.ru/863e99¢c6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrOKyIIHMe CUiTbl (3J1€eMEHTapHBIC | bu6nuoreka [JOK
(haKTOpHI) SBOJIOINH https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBennblit 0TOOP U €10 HOpMBI 1 hitps-//m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHI000paszoBanue. JJabopaTtopHas | 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar»
2 Hamnpasnenus u nytu | bubmmoreka [JOK

MaKpO3BOJTHOIHUN

https://m.edso00.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

9 HeoOpatumocTs 3BoOMIONINN
10 Uctopust xu3Hn Ha 3emiie U1 METObI
e€ u3y4eHus
1 ['MnoTte3spl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3eMIie 1o 3pam u bubmmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHPA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3ydyeHre UCKONIaEMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIUSIX »
14 CoBpeMeHHas cuctema bu6nuoreka [IOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeNIOBEKa (aHTPOIIOTEHE?) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBroxymue cuitbl (paxTopsl) bu6nuoreka [JOK
aHTPONOTEHE3a https://m.edsoo.ru/863ecad44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YelioBeKa
13 UYenoBeyeckue pacsl U NPUPOIHBIE bu6nuoreka [IOK
aJanTaluuu 4YeJ0BeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE IO
19 Teme «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMiie»
20 DKOJIOTHSI KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubmunoreka LIOK



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
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AlGuoTtndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdodomnoruueckue 0COOEHHOCTH

. bubmuoreka [IOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnugnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa
bubmunorexa LIOK
23 Bromieciue paxTopet https://m.edsoo0.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyssuu. [Ipaktuueckas padora
24 Ne 2 «IToncuéT ImioTHOCTH 0.5
MOMYJISILIUIM pa3HbIX BUJOB
pacTeHuin»
’5 Coo0riecTBa OpraHM3MOB — bubmmoreka [JOK
OHMOIICHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHNE CUCTEMBI bubnuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKHE MUPAMUJIBI. buGnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocuctem. Cykieccust
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTpPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubmmoreka [JOK
AKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6nuoreka [IOK

o6uocdepsl

https://m.edsoo.ru/863ebd16



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

32 YenoeuecTBo B Onochepe 3emin 1
3 CocyuiecTBOBaHHE TPUPOJIBI U ] bu6nuoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O0001ICHIE TEMBI
34 «Co0011ecTBa ¥ YKOJIOTMUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOITPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus, 5-6xnacc /ba3oseiit yposens /Ilaceunnk B.B., Cymaroxun C.B.,
INanontok 3.1°., u apyrue nox penakuuei [laceunnka B.B., AkiinonepHoe

obmectBo «M3natenscTBO «IIpocBemnienuer»

buonorus, 7 knacc ba3zoseiit yposens /[Taceunuk B.B., Cymatoxun C.B.,
INanontok 3.1°., u apyrue nox penakuuei [laceunnka B.B., AkiinonepHoe

obmectBo "M3aaTenbcTBO MpocBemieHue"

buonorus, 8 knacc ba3zoseiit yposens /[Taceunuk B.B., Cymatoxun C.B.,
INanontok 3.1°., u apyrue nox penakuuen [laceunnka B.B., AkiimonepHoe

obmrecTBo "M31aTenbCcTBO MpOCBEIIeHue"

buonorus, 9 knacec bazosslit yposens /Ilaceunuk B.B., Cymatoxun C.B.,
lNanontok 3.1°., u apyrue nox penakuuen [laceunnka B.B., AkiimonepHoe

obmecTBo "M31aTenbCcTBO MpOCBeIIeHUe"

METOIUYECKHUE MATEPHUAJIBI JUISA YUUTEJIA
Meroandeckoe mocobue 5-9xi./Ilaceunux B.B., AkiimonepHoe o01IecTBo

m3narenbeTBO "[IpocBenienue”



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

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

https://biol1-vpr.sdamgia.ru/
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