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MMOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeeseHus MOoAX0JI0B K (OPMHUPOBAHUIO COJIEpPKaHUS Yy4eOHOTO TMperIMeTa
«buosorusn»  coctaBwiIM: KoHIenTyaiabHble mnonoxennas PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaTOB OOydYeHUus u
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX HENsIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
obmero oOpazoBanusi B Poccuiickoit ®denepanyu, a TakKe TMOJOXKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIEUeHUN
CYILIECTBOBAHMS 4YeJIOBEUECKOro oodmiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSAM,
onpeJieJeHbl OCHOBHBIE (DYHKIIMU POrPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpPEACTaBICHHE O LeIsiX, 00 oOuei
cTpareruu OOy4YeHHUs, BOCHUTAHMS M PA3BUTUS OOYYAIOIIMXCS CpEICTBaMU
yueOHoro mpeamera «buonorus», omnpeaenser o00sf3aTeIbHOE MPEAMETHOE
COJlep)KaHue, €ro CTPYKTypy, paclpeieieHHe TO0 pasfenaM ¢ TeMaMm,
PEKOMEHIyEMYIO TOCJIEeI0BATEIbHOCTh U3yUeHUs y4eOHOTrO Marepuasna ¢ y4EToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIbHOIO
mpoiiecca, BO3pACTHBIX 0COOCHHOCTEN 00YJarOIIIXCS.

B nmporpamme mo Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
NEeATEeIbHOCTH/YUeOHBIX JeUCTBUM OOYYarOIIMXCSI MO OCBOCHHMIO COAEpP>KaHUS
OHOJOrNYECKOro 00pa3oOBaHMUs.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbI ypOBEHb) peain30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4Y€HMM OWoJorMM, OJjlaroiapss 4yeMmy B HeW
POCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  ILEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEICTABICHUN O 370POBOM
oOpase XM3HU U OCEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeW MPUPOTHON Cpene.
[ToaToMy Hapsy ¢ u3ydeHHEM O0OIeOMOIOrMUYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOLIUX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMAaHHE HCIOJB30BaHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOM JKU3HU I PEUICHUS MPUKIAIHBIX 33/1a4, B
TOM 4YHCle: TPO(QUIAKTHUKYA HACIEJCTBEHHBIX 3a00JIEBAHMI 4YellOBEKa, MEIHKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1[EJ1eCO00pa3HOro TMOBEACHUS B OKpYyXalollled NPUPOAHONW Cpeae, aHaau3a
BJIIMSIHUSL XO3SMCTBEHHOW JAESTENbHOCTH 4YENOBEKa Ha COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIIAJHON HANpPaBIE€HHOCTU
ydyeOHoro mnpenmMera «buosorus» mpoJIUKTOBAHO HEOOXOIMMOCTHIO 00€CTIeUeHUs



YCIOBUH ISl PEIICHUsI OJTHOM M3 aKTyaJIbHBIX 3aJ]]a4 IIKOJIBHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanosaraer (OpPMHUPOBaHHE y  OOydYaromuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorusi Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAECT BaKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHUE y OOYYAIOUIUXCA TMPEACTABICHUN O
HAYYHOW KapTHUHE MHUpa, paclIupsieT U 000OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTIIMYHUTETFHBIX TPHU3HAKaX — YPOBHEBOW OPTaHM3AllMd WM JBOJIONWHU, CO3MAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl, (OPMUPOBAHUSA
(GYHKIIMOHATBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOI0 M 0Oe30macHOro ooOpasza
KHU3HHU, SKOJOTHYECKOr0 MBIIUICHHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOH MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JIIsl PeIICHHs] BOCTIUTATEBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpeIHero  o0mero o0pa3oBaHHS,  COIUATH3AIIH
oOydaromuxcs. M3yuenune 6uonorun obecreynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEJUIEKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYPBI, CIIOCOOCTBYET HMHTETpallid OMOJOTMYECKHX 3HAHUM C
NPEJICTABICHUSMH U3 APYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTU, PU3NUKH, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHUS O TMpeIHA3HAUYEHUH Y4eOHOTO mpeameTa
«buonorus» cocTaBWJIM OCHOBY Ui ONPEICICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJEp>KaHUs, MPEACTABIEHHOTO B IMporpamMme IO
OHOJIOTUH.

Ot60p conepxkanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIUI KyJIBTYpOCOOOpPa3HOrO IMOAXO/Aa, B COOTBETCTBHU C
KOTOPBIM OOYyYaIOIUeCs] JOJKHBI OCBOMTH 3HAHMS U YMEHUS, 3HAUYUMBIC IS
dbopmupoBanus OOIIEH KyJabTyphl, ONPENCTSAIONNE aJeKBATHOE IOBEICHUE
YeJIOBeKa B OKPY’KaKOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TIPAKTHYECKOW AesTenbHOCTH. Ocoboe MECTO B 3TOW cHCTeMe 3HAHWA
3aHUMAIOT JIEMEHTHI COICPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM AJi1 (pOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOro 00pa3oBaHUsl.

CTpyKkTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuaia B Tporpamme IIo
OMOJIOTMHM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMs] 3HAHUM 00
OTIIMYUTETBHBIX OCOOEHHOCTAX KUBOM MPHUPOBI, O €€ YPOBHEBOW OpraHU3aIiy U
IBOJIIOIIMU. B COOTBETCTBHM C 3THM B CTPYKType yueOHoro mpeameta «buomorusy»
BBIJICTICHBI CIICIYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTosI
Hay4yHOTO To3HaHUA», «KieTka xak Owonormueckas cuctema», «OpraHuszM Kak



ononornyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHu4ecKOro MHUpay,
«OBOJIOLUS KUBOU PUPOJB», « IKOCUCTEMBI U MTPUCYIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaicHHe  OOyYaroUIMMHUCSA  3HAHUSAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM PAa3HOrO paHra U MpUOOpeTeHHuEe YMEHUM
UCIIOJIB30BaTh ATH 3HAHUS /JIs TPAMOTHBIX JIEHCTBUH B OTHOIIEHHMH OOBEKTOB
KUBOU MPUPOABI M PELICHHS] PA3IUYHbIX KU3HEHHBIX MPOOIIEM.

Joctwkenue nenu usydeHus ydeOHoro npeamera «buosorus» Ha 0a30BoM
YpOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OOYYAIOMIMMHCS CUCTEMBbl 3HAHUWA O OHOJOTUYECKHUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKAaIlMX OCHOBOU
s (opMHUpOBAHUS TMPEACTABICHUN O €CTECTBEHHO-HAyYHON KapTUHE MHUPa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOT0 YPOBHSI OpraHU3ALMH, BBIAAIOUIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYYaIOIIMUXCS MO3HABATEIBHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B Mpollecce aHalinW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IJISAOB, UJIEH W TOAXOJOB K HM3YyUYEHHUIO >KMBBIX CHUCTEM
Pa3HOIro YpPOBHS OpraHU3alluu;

CTaHOBJIEHHE Yy oOOydaromuxcss oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOW MPUPOJbI HA OCHOBAaHWUU 3HAHUM U OMbBITA, MOJYYEHHBIX MpPU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue y OOy4YalOMIMXCAd YMEHHH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHMM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKAa, pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJIIOBEKOM >KHUBOMU
IPUPOIbI, HEOOXOAMMOCTU OEPEKHOTO0 OTHOIICHHS K HEl, COOII0IEHHS 3TUYECKHUX
HOPM IIpY MIPOBEICHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHHWE IEHHOCTH OWMOJOTMYECKHX 3HAHUW JIs TOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYIBTYpPHI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TMOCJIEACTBUI CBOEH JEATEIBLHOCTH 10 OTHOIICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHME U COOJIOJEHHE Mep NPODUIAKTUKU
3a00J1eBaHUM.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOs3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB IpeaMeTHOM 00aacTu «EcTecTBeHHO-HAYyYHbIE TTPEAMEThI.



Jlist m3ydenusi Ononoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hegemnto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH € OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMM HayKaMu, (puiiocopuei, STUKON, 3CTETUKON U TPABOM.
Ponb Ouonorun B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo/1bI TO3HAHUS KUBOM MPUPOABI (HAOIIOCHIE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaccupUKalus, MOJAEIUPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKHBOU MPUPOIBI.

JlaGopaTopHble U NpakTHYECKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IMYHBIX METOAOB IpHU
U3Yy4YEeHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. ZKuBble cucTeMbl M UX OPraHU3ALMSA.

Kusbie cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosnoruu. Oriandue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOBI.

CBoiicTBa OMOCHCTEM U UX pasHOOOpaszue. YPOBHU OpPraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBbIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOH, 9KOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(epHBIi.

JdemoHcTpanum:

Tabnuupbl U cxeMbl: «OCHOBHBIE MPHU3HAKH KU3HW», «YPOBHU OpraHU3aluu
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojens moiekyisl JJHK.

Tema 3. Xumuueckuii cCOCTaB ¥ CTPOEHUE KJIETKH.

XHUMUYECKUI COCTaB KIETKA. XUMHUYECKHE DBIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpaibHbIE BELLIECTBA.

@OyHKIMM BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. [loanepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnmble ¥ 3aMEHUMbIE AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJIEKYJbl (TIepBUYHAs, BTOpPUYHAs, TPETHYHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonorumueckue
byHKIIMN OETIKOB.



®epmenTsl — Owuonormyeckue Karanmzatopel. CtpoeHue (QepmeHTa:
aKTUBHBIM I1eHTp, cyOcTpatHas crneruduuHoctb. KodepmeHThl. BuTamMuHbl.
OT1nuunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JE30KCHpu003a),
aucaxapunibl  (caxaposa, JaKTO3a) U ToJMcaxapuibl  (Kpaxmall, TJIUMKOIeH,
HesTo03a). buonornueckue GyHKIUU yriieBOIOB.

Jlununper:  Tpurnuuepuasl, Qochomunuasl, crepounsl. [ uapoPUIBHO-
ruapodobHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yTI€BOAOB, OEJIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunosesie xkucnotrel: JHK wu PHK. Hykneornast — MoHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JHK. Ctpoenune u ¢pynkiuu PHK.
Buast PHK. AT®: crpoenue u GpyHKIINN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBHUS
ujei 1 pakToB B HAYYHOM MO3HAHUHU. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOmMe MNpU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpaHa, moisiekynbl /JIHK kak renermueckuii anmapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruueckas. OcoOeHHOCTH
CTpPOEHHUsI MpokKapuoTuueckon kierku. Kierounas crenka Oakrepuii. CTpoeHue
AYKApUOTUUYECKOW KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIbHOW, >KUBOTHOU W
IpUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAJIUKC, UX
dbyukuu. [1nasmatnueckas memOpaHna, e€ cBoiicTBa U (yHkiuu. [{utomnnasma u eé
opranouabl. OnHomeMOpaHHble opraHouabl kieTku: JIIC, ammapar ['onbmxu,
In30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, IIJIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA U miacTua. Buasl muactua. HememOpanubie
OpraHOM/Ibl KJIETKH: pUOOCOMBI, KIETOUYHBIA WLEHTP, LEHTPUOIU, PECHUYKH,
KryTUKA. QDyHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus .

SAnpo — perynatopHblil 1eHTp KieTku. CTpoeHue sapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, J[x.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[narpammer:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEKHBOM
npupone», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl n cxembl: «lleproguyeckas TabnauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIeKyJibl BoJIb», «brocunTes 0enka», «CTpoeHrue MOJIEKYJbl OeKay,
«Ctpoenue pepmentayn, «Hyknennososie kuciotel. JJHK», «Ctpoenue momnekynbl



AT®», «CTpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOEHUE KUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKI,
«CTtpoeHue sifipa KIETKN», « Y TIeBOABD), «JIMIUIbD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl MPOBEACHHUS
HAOMIOACHUM, H3MEPEHM, SKCIEPUMEHTOB, MUKPOIpEnaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpuMepe aMuiIa3bl WK KaTalla3bl).

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpOeHHUs KIETOK pACTCHUH,
KUBOTHBIX U OaKTepuil MOJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOIpemnapaTax M HX
OTUCaHHE.

Tema 4. ’KuzneaesTeJbHOCTL KJIETKH.

OOMeH BeliecTB, WKW MeTa00Iu3M. AcCUMMWIAIUS (TIaCTUYECKU OOMEH) U
JTUCCUMUJTISIINS (SHEPTeTHUECKNii OOMEH) — JIB€ CTOPOHBI €IMHOTO TIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUUM B TMOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbiit. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemHOBas (a3pl  (ortocuHTeza. Peakuuu
dotocunTteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUeHNE (DOTOCHHTE3A IS )KU3HU
Ha 3emuie. Bausinue ycioBuii cpenibl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KyJbTYPHBIX PACTEHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HAUYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

DHepreTrdecknii oOMeH B KJeTke. PacieryieHne BemiecTB, BBIICICHUE U
aKKyMYJMpPOBAHHE DSHEPrud B KJIETKE. OJTambl SHEPreTUYECKoro oOMeHa.
['mukonu3. bpoxenue m ero BuAbl. KHCIOpPOIHOE OKHUCIEHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnauTenbHoe dbochopunrpoBaHue. O heKTHBHOCTH
HHEPreTHUECKOro OOMeHa.

Peakuun marpuunoro cunre3a. [‘eHernueckas wunpopmauus u JIHK.
Peanuzanus reHeruueckoil wHGOpMaAlUM B KIETKE. |'@HETMYECKHM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuudblii cuate3 PHK. Tpancnsauus — 6uocunTes
Oenka. Otambl TpaHchsauud. KoawpoBanue aMUHOKHUCIOT. Ponbs pubocoMm B
OouocuHTe3e OenKa.

Hexnerounsie ¢hopmbl )Ku3Hu — BUpychl. ctopus oTkpeiTus Bupycos (/. U.
HNBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOIO LIHMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpUWIIIAS, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHHI.

JdemoHncTpanun:

[Toptpetsl: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunel nutanus», «Merabonusm», «MuUTOXOHAPUS,
«OHepreTuuecknii oOMen», «Xioporutacty, «Dorocuntes», «Ctpoenune JIHK»,
«CtpoeHre u QpyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuiit Koy,
«Bupycw», «bakrepuodaruy, «CtpoeHue u >xu3HeHHBIN 1k Bupyca CIIHM/Ia,
oaktepuodaray, «Pemmukarus [JJHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHHe KIETKNY, MOAeNb cTpyKTyphl JITHK.

Tema 5. PasMHoOKeHHe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IUKI, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Perumkauus — peakuus MaTPUYHOTO
cunteza JIHK. Ctpoenme xpomocomM. XpOMOCOMHBII HabOp — KapUOTHIL
JlumiougHBI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpHL.  XPOMATHIBI.
[{uTosiOTHYECKHE OCHOBBI PAa3MHOXKEHUS W HWHIMBHUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Craauu mutosa. IIpoueccsl, nmpoucxonsimue Ha
Pa3HbIX CTAAUAX MUTO3a. BHUOJIOrMYECKU CMBIC MUTO3A.

[Tporpammupyemasi ruOenb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrosioe U rnosoBoe. Buupl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VckyccTBeHHOE KIIOHHUPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE JJISI CEIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUIHS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchl, Npoucxoadiive Ha CTaauax Menosa.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKUN CMBICT H
3Ha4YEeHUE MeHno3a.

["ameTorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBeie kene3bl: CeMEHHUKH U SUYHUKA. OOpa3oBaHHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES3.
OcoOEHHOCTH CTPOEHUS SAMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPUOHANBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >XKMBOTHBIX:
npoOnenue, racTpyisiiusi, opranorere3. IloctamOpuoHansHOe pa3zBuTHE. THIIBI
NOCTAIMOPUOHANBHOTO Pa3BUTHS: TMpsMOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YpOZICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTaJINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMBI pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHWil», «BererarnBHoe pa3MHOXKEHUE
pactenuit», «J/lenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukm», «Pemnmukanus JJHK», «Mutos»,
«Menos», «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMETOreHe3 y MIIEKOIIUTAIOIIUX 1
4yeJnoBeKa», « OCHOBHBIE CTaIMH OHTOTE€HE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo301/1bl
MJIEKOIIMTAIOLIETO», «SIHIIeKIeTKa MIIEKONMUTAOWEro», «KapuokuHes B KieTKax
KOpelIKa JIyKa», MarHWTHas MOJEJb-alIUIMKaluus «/leneHne KIEeTKn», MOJEIb
JTHK, monens metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopaTopuass pabora Ne 3. «HaOmromeHwe MHTO3a B KIIETKaX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHas pabora Ne 4. «J3ydeHuwe cTpoeHHUS TOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOIIpEnaparaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reneTuku. Mictopus pa3BUTHS reHETUKU. Ponp nuromoruu
U HMOpPUOJIOTUU B CTAaHOBJICHMM Te€HETUKH. Bkiaa poccuilckux M 3apyOeiHBbIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeTOoapl TeHEeTUKH (TrUOpUI0IOTUYECKUi,
HUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHEeTUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTHUeckasi CAMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKPELIMBAHUN.

3aKOHOMEPHOCTH HAcJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuiHoe ckpemuBaHue. 3aKOH €IWHO-00pa3us THOPUIOB IEPBOIO
nokosnienus. IIpaBwio JOMHHMpOBaHMs. 3aKOH pacCUICIUIEHHS MPU3HAKOB.
['unioresa ynctoTel raMeT. 11loHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBUCHUMOIO  HAClIeJJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyrouee ckpeupanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHHSI TEHOTHIIA OCOOH.

CueruieHHoe  HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHUIO FeHOB. HapyllleHue cuemieHns TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpa.

XpoOMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETHUECKHE KAPTHI.



['eHernka mona. XpoOMOCOMHOE OMpEAEeHUE moyia. AyTOCOMBI M TOJIOBBIE
XpoMocoMBbI. ['oMorameTrHeie W rereporaMeTHble opraHusMbl. HacnegoBanue
[IPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

M3MeHuynBOCTh. BHapl N3MEHUMBOCTH: HEHACIICACTBEHHAs M HACIEACTBEHHAS.
Pone  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIM(DUKAITMOHHON U3MEHYUBOCTH. BaprallMoHHBbIN psiJl ¥ BapHallMOHHAS KpUBasi.
Hopma peakuuun mpusHaka. KojJM4eCTBEHHbIE M KAUECTBEHHBIC IPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAUGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHnass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KoMOMHaTHBHasA
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOWMHATHBHOMU
U3MEeHUYMBOCTH. MyTarmoHHasi K3MeHIMBOCTh. Kimaccudukamnus MyTamnuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclieACTBeHHON n3MenunBoctu H. M. BaBuiosa.

BuesnepHas HacCI€ACTBEHHOCTh U U3MEHUYHBOCTD.

['enetuka uyenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHEATOTHISCKUM, OJIM3HEI[OBBIM, IMTONCHETHYCCKII, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacnenacTtBenHble 3a0ojieBaHUs 4YeOBEKAa: TI'E€HHBIE OOJIC3HH,
00JIE3HH C HACJIEACTBEHHOW NPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue H TreHepaTthBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUINBI
3I0pOBOT0 00pasa KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
Oosne3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIUIIMHCKON
TC€HETHKH B TIPEOTBPAICHUH 1 JICYCHUY TeHETUYECKUX 3a00JIeBaHUN YeloBeKa.

JdemMoHncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuet © cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHUE M €ro
IUTOTE€HETUYECKAsE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTBHI  TrameT», «JlurmOpumgHOoe  CKpelIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meitio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'eHeThueckue KapThl PACTECHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJICAOBaHMS,
CLHEIUIEHHOrO C mnoiom», «KapuoTumel dYeloBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
bakTopa», «I'eHeTHKa rpynn KpoBu», « MyTaliMoHHas: U3MEHUYHUBOCThY.

O6GopynoBaHue: Mojelu-anmukanuy  «MoHOTHOpUIHOE CKpeluBaHUE,
«HenonHoe nmoMuHHMpoBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHKpompemnapar «Jlpo3zoduia» (HOpMma, MyTauuu
(dbopMBI KPBUIBEB M OKPACKH Telia), Tepoapuii «['opox moceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIMBAHUS Y IPO30(UiIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «/3yueHne MoauUKAITMOHHOW W3MEHYUBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOIO PSJla U BAPUALIMOHHOM KPUBOW.

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

[Ipaktudeckass pab6ota Ne 2. «CocTaBieHHE W aHaJU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
Yuenne H. . BaBumoBa o0 1eHTpax IMPOUCXOXKICHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHHUW. LIEHTpbl MPOMCXOXKAEHHS AOMAIIHUX *XKUBOTHBIX. Copr,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInnu. MacCcoBbIi M MHIWBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTEHWd M KUBOTHBIX. OIlEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
ckpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUM.
['eteposuc, unu rubpunHas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnass rtulOpunmzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJIyYCHHE TOJIMIUIOUIOB. JIOCTHIKEHHMSI CENEeKUUMU pACTEHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHONMOrUs Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpUs. DTallbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiietounbie KyabTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiloHnpoBaHHE BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKkoyioruuyeckue WM dthyeckue  npobnembl. MO —  reHeruyecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
MBaHOB.

Tabmunpel 1 cxembl: Kapta «LleHTpbl NPOMCXOXKIEHUS W MHOroooOpasus
KyJIbTYPHBIX pacTeHui», «IlopoJbl JOMaIIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuii», «Otnanénnas rudpuauzanus», «Padorsr akanemuka M. @. BanoBay,
«[lomumnongus», «OOBEKTBl OnoTexHONOTUNM», «KileTouHblE KyJIBTypbl U
KJIOHUPOBaHKE», «KOHCTpyHpOBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOA0B U KOPHEIIO0B TUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHuit, repbapuit «CenbCKOX035HCTBEHHBIE PACTEHUS.



JlabopaTtopHblie U npakTHYecKkue padoThbl:

Okckypeust «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJIEKIIMM PAcTEHUH U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOMCIIBITATENBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTOpuUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHASE OHOJIOTHA.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. DBOJIOLMOHHAS
Teopust U €€ MecTo B OUOJNOruMu. BiusiHue 3BOIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerenbcTBa HBOMIONUU. [lal€eOHTOIOTHYECKHE:  TOCIIEN0BATEILHOCTh
MOSIBJICHUSI BHJIOB B MAJICOHTOJIOTHUECKONW JIETOTMCH, TEPEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U pazanune GayH u Gaop MaTepuKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOACTBA M pa3nuyusi SMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHYECKHUE: CXOICTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MMyTel y BCexX
OpPraHU3MOB.

OBomormonHas  teopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHUS
napBuHU3Ma. JIBHKyIIME CHJIBI 3BONIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NPU OTPAHUYECHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYHUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopus 3BositoIuK (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBoironus. [Tonynsauus kak e1MHUIA BUAA U 3BOJIIOLUU.

JBuxkyume cuibl ((hakTopbl) SBOMIOINUHM BHIOB B IpHUpoJe. MyTallMOHHBIHI
mpoiecc U KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeid
reHoB. M3osanus u murpanusi.

EcrectBennbiii oTOOp — HampaBisommi  (akTop 3BOIOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IpucnocoOseHHOCT, OpPraHW3MOB Kak pe3ysbTaT 3BoJironuU. [Ipumepst
IPUCTIOCOOICHUH Y OpraHu3MoB. ApoMop(h03bl U UIN0-adaNTaLUH.

Bun wu  BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrH4ecKoe.

MakposBomorusi. DopMbl  HBONIONUU:  (pUIIeTUYECKasl, JIMBEpreHTHa,
KOHBEpreHTHas, nmapauienbHas. HeoOpaTuMocTs 3BOIOLUY.

[IponcxoxaeHne OT HECNEeUaTIU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienranu3anus. AganTuBHas paauanus.

JdemoHcTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmue! u cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apOoAbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIE 0TOOpP», «MHOroo0pa3ue COpTOB pacTeHHID»,
«MHoroobpazue  nopon  KUBOTHbIX»,  «llomymsaumm»,  «MyTrauuoHHas
U3MEHUYUBOCTB», «Apomopdo3sy, «Mnmoanantamum», «OOmas nereHepanus»,
«/IBmkymune cuibl 3Bomonum», «Kapra-cxema wapuipyra nyremectBus 4.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucnocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNe», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
HAOOp TUIOAOB M ceMsiH, Koyuiekuus «lIpumepbl 3alUTHBIX MPHUCTIOCOOTICHHUM Y
KUBOTHBIX», MOJEJIb «OCHOBHBIE HAIMpPAaBIEHUS HBOJIIOLUUY», 00bEMHAST MOJEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuyeckass kapra wmwupa, Koutekius «DOpMBI COXpaHHOCTU
UCKOIAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npuUCOCOOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE M pPa3BUTHE *KU3HHM Ha 3em.ie.

JloHay4yHble TPEACTABICHHUS O 3apOXKACHHHM >KM3HU. HayuyHbple rumnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: aOuoreHe3 M NaHCIepMus. XUMUYecKas
HBOMIONMSA. AOHUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEpUMEHTAIBHOE MOATBEPKICHUE XUMUUECKOU 3Bofonuu. HavanbHble 3Tans
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUpPOBaHME OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o ’pam U nepuomaM. Karapxen. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa U €€ mNEpUOABL: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o30KcKkas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickags 93pa W €€ mNepuoAbl: MNaJCOr€HOBBIA, HEOrCHOBBIMH,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiIuMaTa W IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. ApomMop¢do3bl y pacTeHUd u
KUBOTHBIX. [l0osiBIICHUE, paclBET U BRIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpaxeHue »53Boitonuu. (OCHOBHbIE
CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIOLHS YeJIOBEKAa. AHTPONOJIOTHs KaK HayKa. PazBurue npeacraBieHui o
IPOUCXOXKJICHUH 4YeJoBeKa. Meroapsl H3ydeHHsl aHTpororesesa. CxoacrBa u
pasnuyus 4eloBeKa U )KUBOTHBIX. CUCTEMaTHYECKOE MOJ0KEHHUE YeI0BeKa.

JBwxymme  cuiabl  (paktopsl) — aHTpomorene3a.  HacneactBenHas
W3MEHYHUBOCTh M €CTECTBEHHBIM o0TOOp. OOImecTBeHHbI 00pa3 KU3HH,
U3FOTOBIICHUE OPYIUH TpyZAa, MBILLIEHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek npsaMoxonsumuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku uCKOIaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBAHMS, 0O0JIACTb
pacrnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAA
(eBpaswmiickasi),  HErpo-aBCTpajioMjHas  (PKBATOpUAJbHAs),  MOHTOJOWIHAs
(a3uaTcko-amepuKkaHckasi).  UepTsl  MNPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX PAac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kpuruka pacusma.

JdemMoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. IOpu, 4.
JapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHHe CoylHEUHOM cHucTeMbl», «Pa3BuTHE
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTnueckass kietka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JIIOJIN», «HeT0BEeYECKHUE pach».

O6opynoBanue:  Mmymsoku  «lIpoucxoxnenne — yemoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTANblla, KPOMaHBbOHIIA), CIJICTIKK WJIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YesoBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHMYEcKas Tabnuia, KoJuleKuus «DopMer
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U MpakTHYEeCKHe padoOThI:

[Ipaktuueckas padota Ne 1. «M3yueHue MckomaemMblx OCTaTKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKIIHSX).



OKCKypcHsl «IBOJIOLMSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUN My3€el).

Tema 3. Opranu3mbl ¥ OKpYy:KaomIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeToabl SKOJOTUYECKHUX
UCCJIEI0BAHUM. DKOJIOrMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Oxonoruueckne (akropel. Kiaccudukanus skonoruueckux (HakTOpOB:
abnoTtuyeckre, OWOTHUYECKHE U aHTPOINOreHHble. JIeHCTBHE HSKOJOTHYECKHX
(bakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[IpucniocoOnenust  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsI.

buotnueckue (haxTopHI. Bunbr OMOTHYECKUX B3aUMO/ICICTBUU:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepamus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHMYECKHUX B3aWMOACWUCTBUNA JUIS CYIIECTBOBAHUS
OpraHU3MOB B PUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisanuu. (OCHOBHbIE TOKa3aTenu
NOMYJSLMN: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJmHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryJsuus.

JdemoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «lIpupoansie 30Hb1 3eMuan», «Cpeasl oOUTaHUS
opranusmoB», «®otonepuoauzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISINU UHPYy30pun-TyPenbk», «[luienbie nenmy.

JlaGopaTopHble H MpakTHYECKHEe PadOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdoioruueckue 0COOCHHOCTH PACTCHHUI U3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Brnusinue cBeTa Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJSLUUNA Pa3HBIX BUJIOB
pacTEeHUI».

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CUCTEMBI.

Coo0miecTBo opraHuzMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAs,
NPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsel. CBsizu B
OUOILIEHO3E.

DKoyioruueckrue cuctembl (dkocuctembl). IloHsarne o006 »sKocucTemMe U
ounoreoneHoze. @OYHKUMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BEIIECTB U MOTOK 3HEPTUU B HIKOCHCTEME.
Tpoduyeckne (mumieBbie) YPOBHM SKOCUCTeMbI. [IMileBble 1€MW U CETH.
OcCHOBHbBIE TIOKa3aTENU SKOCHUCTEMBI: Omomacca, MPOAYKIMS. DKOJIOTHYECKUe
nupamMujibl: MPOAYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISLMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMAa XBOIHOIO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1ICTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunBocTH 3kKocucTeM. CoxpaHeHue
OMOIOrHUeCcKOTo pa3HOoOpa3us Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['paHuiibl, cocTaB M CTPYKTypa
ouocdepnl. KuBoe BemecTtBo u ero ¢yHkuuu. OcobeHHocTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBecME€ M oOOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U GMOT€OXMMUYECKUE IUKIBI JIEMEHTOB (yriaepoaa,
a30Ta). 30HATBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Onocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIEMBI.

CocyuiecTBOBaHME MPUPOIBI u YeJI0BEYECTBaA. Coxpanenue
Ouopa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHUS] TMPUPOJHBIMU pECypcaMd U MX HCHOIb30BaHue. JloCTHKEeHuUs
OMOJIOTHUU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmumpr u cxemsl: «IIuimeBbie nenu», «bUoONEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llenn nuTanusy, «IKoJIOTHYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buomeno3 Bomoéma», «ArpouneHo3», «lIpumepHsbie
AHTPONIOTEHHbIE  BO3JEUCTBHS Ha  OpUpPOLy», «BaxxkHeMmIMe HMCTOYHHUKHU
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX BOJ», «[louBa — BakHeWIIas COCTaBIIAIOIIAs
ounochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiil 3pdext», «DakTopbl
paaroaKTUBHOTO 3arpsi3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI d3KkpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «Kpyropopot a3ora B mpupoae».

O6opynoBanue: Mopelb-anmIukanus «TunuuHble OHOLEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJIeKIMK «buorieHo3y, «Bpeaurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMHM pPACTEHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUA,



Kpacnas kuura Poccuiickoit ®eneparmu, H300pa)K€HUS OXpPAaHSIEMBIX BHIOB
PacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBILIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalwTCi TpeOOBaHUS K pe3ylibTaraM
OCBOCHHMSI  OOyYalOlUMHUCA TPOTPpaMM  CpPEIHEro  OOIero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIHMYHOCTHBIX PE3YJIbTATOB OCBOCHHMs NpenmMera «buomorus
BBIJICJICHBI CIICAYIOIINE COCTABJISAIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNUCKON
rpaXIaHCKOW MJAEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH
U CaMOOINpECNICHUI0, HaJu4Yue MOTHUBAIMKM K OOy4YyeHHI0 OuoJyioruw,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JWYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOIO
3HAHWS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIONIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJOTMYECKOro  00pa3oBaHWs, HAJIWYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh L€ U CTPOUTDH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeameTa «bHUOIorus» JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIIUOHHBIMA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMUA B OOILIECTBE MpaBUJIAMU U HOPMaMU
MOBEJCHUS U CIOCOOCTBYIOT MpOIIECCAM CaMOMNO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBaKEHHS K 3aKOHY U MPABOIMOPAJKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aUMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOUIEHUS K KYyJbTYPHOMY HAcCleIui0 U
TpaJMIMsAIM MHOTOHAIIMOHANBbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>Karollen cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTro mipeamera «buomorwsy
JOJDKHBI OTPa)kaTh TOTOBHOCTh M CITOCOOHOCTH 00yYarONuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEN JUYHOCTH, CUCTEMOM ILEHHOCTHBIX
OpUEHTAlIMH, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMbITA JIEATEILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HAIpPaBICHUN
BOCIIUTATEIHHOUN JESTENLHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTb IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUICKOT0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBaKCHUE
3aKOHA W IIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBICHSTSH €€;

YMEHUE YUUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUS K MHEHMIO OIINOHEHTOB NpHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUA K CBOEMY HAapOJay, YYBCTBA OTBETCTBEHHOCTH MEPE]
PonuHoi, ropmoctu 3a CBOM Kpai, CBOKO PoauHy, CBOM $SI3bIK M KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEIUIO0 U MaMATHUKAM MPUPO/IbI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHE U
pa3BUTHE OHMOJOTWMU, TMOHUMAHUSA 3HAYEHHs OHOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaelHas yoexxaIEHHOCTh, TOTOBHOCTh K CHYKEHHIO M 3amuTte OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHNS;

CIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POIUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHUH C
TpaguuusamMu HapooB Poccuu;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS

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



MOHMMAaHHE YMOLMOHAIBHOTO BO3/ACUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATH Ka4ecTBa TBOPUECKOM JIMYHOCTH;

5) ¢usuuyeckoro BocnUTAHUSA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIMOHAIBHOIO0 0J1aronoJyYusi:

NOHMMAaHHWE W pealu3alnus 370pOBOro U 0e30macHoro obpasza >KU3HH
(310poBO€  TUTaHHWE, COOJIOJEHHWE TUTHEHHUYECKUX TpPaBWII U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTb), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UUYECKOMY U IICUXUYECKOMY 3710POBBIO;

NOHMMAaHHWE IEHHOCTH TPaBUJI HHAUBUIYATbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUIX, YTPOKAIOUINX 30POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCIEACTBUNA W HENPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYA0Jt00ue;

TOTOBHOCTh K AaKTHBHOW JESATEIbHOCTH TEXHOJIOTUYECKOM M COLMANBHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNIOJIHATH TAKYIO €SI TEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodeccnoHaTbHON NesSTENbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccud U peasr30BBIBATH
cOOCTBEHHbBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHUI0 M C€aMOOOpPA30BAHMIO Ha
NPOTSHKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTUYECKU IEJIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHMUSI TOCTYNKOB M OIEHKM HMX BO3MOXHBIX TOCIEACTBUNA s
OKPYXKaroLIEH Cpeabl;

OCO3HaHHE TJ00ATBHOIO XapaKTepa SKOJOTMUECKUX MpoOjeM W MyTed HX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUHU
3HaHWS W YMEHHs TpU PEIICHUH NpoOJieM, CBA3aHHBIX C palOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COONIIOJIEHHE  TpaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIpaBJCHHBIX HA COXPAaHEHUE PABHOBECHUSI B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE  HEMNPHUITHUE JECWCTBHUM, NPUHOCAIIMX BpPEI  OKpYXKaroueu
IPUPOJIHOM cpefie, YMEHHE MPOTHO3UPOBATH HEOIATONPUSTHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KE Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKON HaIIPABJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCA MMM B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLHAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEITENBHOCTH dKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE creuu(uKy OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
NpEJCTaBICHUS 00 OKPYXAalolleM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeNOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH NpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh  PECypCHble  NPOOJIEMBl  Pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INI00AJIbHBIX HKOJIOIHYECKUX MPOOJIEM U
o0OecrieyeHus  rmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIOJb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOIMYECKMX 3HAHUH B LEIAX
NOBBILIEHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKUIMOHAJIBHON I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3Y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYHIHOCTHM METOAOB IO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4YacMble 3HaHWS JJI1 aHauu3a W
OOBSICHEHUS SBJICHUN OKPYKAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMI,
yMEHHE JeNlaTh OOOCHOBAHHbIC 3aKIIOYEHHS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LEJIbIO MTOJIYyYEeHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJOIMYECKHE 3HAHUS IS
pelIeHns Mpo0JIeM B PEASIbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE ILCHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEphIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus
BKJIFOYAIOT: 3HAYMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHUE, MPOIIeCC,
CUCTEMa, HayudHbIH (haKT, MPUHIINI, TUNIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCJIeIOBaHWe,  HAOMIONEHHWE, W3MEpPEHWEe, OKCICPUMEHT U JPYTuXx),
yHUBEpCaJIbHble y4eOHbIe JCHCTBHS (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIC,

peryJISTUBHBIE), obecrnieynBaroIme dhopMupoBaHue (hyHKITMOHATILHON
TPAaMOTHOCTH ¥ COIMAJIbHOW KOMIIETEHIIMM OOYyYalolUuXCs, CIIOCOOHOCTD
00ydJaromuxcst UCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W YHUBEpPCadbHbIE y4YeOHBIC JCHCTBUS B
ITIO3HABATEJIbHOM U COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHUS IPOTpaMMbl CpPEIHEro OOIIero
00pa30BaHMs TOKHBI OTPAXKATh:

OBaanenue YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABaTeJbHbLIMU
JeUCTBUSIMMU:

1) 6a3oBble JJOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIILICHHS
(aHanm3a, CHHTE3a, CpaBHEHMS, Kilaccu(UKaIuu, 0000IIeHMS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIIEIATH WX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH TOHATHSAMHU);

ONpENENATh LU JCATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C ITOCTABICHHBIMU 1EISIMU;

WCITIOJIH30BATh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAKTOB U SIBICHUIN
YKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE paCCyXJCHUS (MHAYKTHUBHBIC, JCAYKTHUBHBIC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TMPOTUBOPEUHUSI B pPacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXE€MHO-MO/ICIbHBIC cCpencTna TSI MpECTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIU3a HUMEIOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU MOCTIEACTBUNA ACSITEIbHOCTH;

KOOPAMHUPOBaTh M BBINOJHATH pabOTy B  YCJIOBHSX PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEMCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH )KU3HEHHBIX TPOOJIEM.

2) 0a3oBbI€e MCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIET0BATENbCKON U POCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY ITOMCKY METO/I0B PEILIECHUS IPAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMS,

UCIIOJIB30BaTh pa3JIMYHbIE BUJbBl ACSATEIBHOCTH MO MOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalH, MPeoOpPa3OBaHUIO M TPHUMEHEHUI0 B Y4YeOHBIX
CUTYallUsX, B TOM YKCJIE MPH CO3JaHUM YUEOHBIX U COLMATBHBIX IPOCKTOB;

(opMHUPOBATHh HAYUYHBIM TUI MBILUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBuUTh W (opMmynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
NeSITEIbBHOCTH U KU3HEHHBIX CUTYaIIHUsIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJlM3UpoOBaTh 3aaady,
BBIIBUTaTh TUIOTE3Y €€ pELIEHUs, HAXOAUTh apryMEHTHl [UIsl JOKa3aTesIbCTBA
CBOMX YTBEPXJACHUM, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE€ PEIICHHsS 3aJadd pe3yJIbTathl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHoca CPEACTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAHWS B TMO3HABATEIBbHYIO M MPAKTHUYECKYIO 00JIacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33a4H, JOIMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ unopmanuei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JjuTeparype, OHOJIOTUYECKUX CIIOBapsiX H
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamu3upoBaTh



WH(OPMAITUIO PA3TUYHBIX BUIIOB U (HOPM TIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HETIPOTUBOPEUHUBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3JIUYHBIE METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQPOpMaIuu, HEOOXOAUMOMN JISI BBIMOJHEHUS YUEOHBIX
3amad;

npuoOpeTaTh OMBIT KCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO HCIIOIB30BAHUS PA3TMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTUMANbHYIO  (HOpMY  TIPEICTaBICHHS
ounosiorunyeckor uHpopmaIuu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" JIpyroe);

UCTIONIb30BaTh HAY4YHBIM S3bIK B KayecTBe CpeACTBa Mmpu padoTe ¢
ouonornueckoil wMHGOpMaNUeW: TNPUMEHATh XUMHYECKHE, (QU3NYSCKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HhOpMYIbI, aOOpeBHATYypy, HOMEHKIATYPY,
UCIIONB30BaTh W NIPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amUTHl  WH(OpMaIuwy,
UH(POPMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMH KOMMYHUKATHUBHBIMH JA€HCTBUSIMM:

1) o61enme:

OCYIIECTBISATh KOMMYHUKAITMHU BO BCeX cepax KMU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WU TUCKYCCHH TIO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHTEIHHO BBITIONHEHHUS TpeIaracMoi
3a/la4¥, yUYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TIO3WIMHA APYTUX YYaCTHUKOB
JTMAJIora WA TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOILIEHHs, MOHMMATh 3HAYCHHUE
COLIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHSI KOH(JIUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CTIOCOOAMU OOIIECHHUS M B3aUMOJCUCTBUS, MMOHUMATH
HAaMEPEHUs IPYTUX JIOJEH, POSIBIATH YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHAasl 1eSITeIbHOCTD:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThI IPH PEIICHUH OUOJIOTHYECKOM TPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS MIPH PEIICHNN YUYEeOHOH 3a1a4u;

BBIOMpATh TEMATHKy W METOJAbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OmIUX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM COBMECTHOW  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOpPJIUHUPOBATh JEHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISATh IUIAH JICWCTBHM,
pacrpenenarTh poid ¢ Y4ETOM MHEHHHM y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBAaTh Kadye€CTBO CBOEr0 BKJIAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
oO1IMil pe3ynbTat no pazpaboTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C TO3ULHMH HOBW3HBI,
OPHUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh TO3UTHUBHOE CTPATETHUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

OBJaieHre YHHBEPCAIbHBIMY PeryJsaTUBHbIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS MpoOieM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIN IIEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUAX M IOCTYIKAax IO OTHOLICHWIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOU
JEATEIIBHOCTH U JKU3HECHHBIX CUTyalusX;

CaMOCTOSITEJIbHO ~ COCTaBISTh IUIAH PEIICHHs MpoOieMbl ¢  y4€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO M TPOSBICHUIO LIMPOKON HPYyIuIUMU B
pa3HBIX O0JIaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJBTYPHBIM YPOBEHb.

2) CaMOKOHTPO.JIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJa/JeTh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAaHMS
COBEpILIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YyJIbTATOB H
OCHOBaHMWH, UCIOJIb30BaTh MPUEMBI pedIEKCUU IJI1 OLEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEILCHHUS;

YMETh OLICHUBATh PUCKHM WU CBOEBPEMEHHO IPUHHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHalIW3€ pe3yJbTaToOB
NESATEIbHOCTH;

3) npuHsiTue ceds U APYrUx:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJu3e pPe3yJbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U IIPABO JPYI'MX HA OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenmeTrHble pe3ynpTaThl OocBoeHus nporpamMMmbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cieluuueckue st yueOHoro npeamera «buonorusn
HAy4YHbI€ 3HAHUS, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIPETALIMH U
peoOpa30BaHUIO 3HAHUM, BUbI EATEIBHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHUS U
IPUMEHEHHIO 3HAHUI B pa3jMuYHbIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpenMerHble
pe3yabTaThl MPEICTaBICHBI IO TOAaM 00yUYEeHHSI.

[IpenMeTrHbie pe3yapTaThl OCBOEHUSI yueOHOro mpeametra «buonorus» ¢ 10
KJlacce JI0J)KHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpPa M HAy4YHOI'O MHPOBO33PEHMs, O BKJIAJ€ POCCHUICKHUX WU
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTUE OHOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3aj1a4;

YMEHHME DPACKPBIBATh COAEpkKAaHHE OMOJIOIMYECKMX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB U MpeBpalleHHe
DHEPrUr), FTOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OPraHU3aLUs KUBBIX CHUCTEM,
CaMOBOCITPOU3BEICHUE (PETIPOYKIHS ), HACIEICTBEHHOCTh, U3MEHUMBOCTb, POCT U
pa3BUTHUE;

YMEHHME H3JIaraTb OWOJIOTMUECKHE TeOopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, LEHTPaJbHAs JOrMa MOJIEKYJIApHON Ouostorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (0 meHTpax MHOrooopasus u
MPOUCXOXKICHUsI KyJIbTYpHBbIX pactenuii H. V. BaBuioBa), onpeaensaTe TpaHUIIbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOIaMHU HAYYHOT'O MO3HAHUS B OMOJIOTHHU: HAOIIOJACHNUE U
ONMCAHUE JKHUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHUW, OpraHU3alys W IPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMIKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJTYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB U IPEBPALLEHUS 3HEPIUU B KIETKe, (poTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUAYaJbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHAThH IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OHOJIOTMYECKUX
IPOLIECCOB U SIBJICHWUM, JJISl MPUHATUS NPAKTUYECKUX PEILICHUN B MOBCEAHEBHOM
KU3HU C IeNplo obecrieyeHus O€30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPYKAIOIIMX JIOJeH, COONII0IEHUsI HOPM IPaMOTHOTO TIOBEJIEHUS! B OKpY KaroIen
IPUPOJIHON cpese, MOHMMAaHUE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui  PalMOHAJIbHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelIaTh »JJIEMEHTApHble TEeHETHYECKHe 3aJayd Ha MOHO- H
OUTUOPHUIIHOE CKpEIIMBAHME, CILEMJICHHOE HACIEA0BAaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpELIMBAaHMs AJIs MpeNCcKa3aHUsl HAcJIeJOBaHUs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1A0OPAaTOPHBIE M MPAKTHUYECKHE pPaboThI, COOIIOAAThH
npaBuiia npu paboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALHIO
OMOJIOTMYECKOTO  COJAEPIKAHMSI, BKJIIOYAIOIIYIO0 IICEBJIOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMALUU, HAYYHO-IOMYJISIPHbIE
MaTepuasbl), STUYECKHUE AaCTEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJOTHH,
MeAUIMHE, OMOTEXHOIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHbIE COOOLIEHMUS,
000011258 OMOJOTMYECKY0 MH(MDOPMAIIMIO W3 HECKOJbKHUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN amnmapar OMOJOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buomorus» ¢ 11
KJlacce NOJKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUMCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B Pa3BUTUE OHOJOTUM, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3aj1a4;

YMEHHE PACKPBIBATh COJAEpKAHHE OMOJIOIMYECKMX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, FeHO(OHM, 3BOIIOLUS, ABMXKYIINE CUIIBI ((aKTOpBI) HBOJIIOLNHY,
IPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PAKTOPHI,



IKOCHUCTEMA, TMPOAYICHTHI, KOHCYMEHTBI, PEIyIEHThl, IEeNH IMHTaHus,
HKOJIOTHYECKas upaMuia, Onoreoenos, ouocdepa;

yMEHUE Wu3JaraTh OWOJIOTUYECKHE TeopuH (dBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactBa K. M. Bapa, uepemoBanusi TTaBHBIX HANpaBICHUA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX IIPUMEHUMOCTHU K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOJCHHUE U
ONMHMCAaHUE JKUBBIX CHUCTEM, IMPOIECCOB U SBJICHHM, OPraHM3alMs W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THUIOTE3bl,  BBISABICHHE
3aBUCUMOCTH MEXKIy HCCIICAyEeMbIMA BEIUYHHAMHU, OOBSICHEHHE IOy4YECHHBIX
pEe3yJIbTaTOB, MCIIOJB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMEHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBCHHBIE MPU3HAKH CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHIIOB, TMOMYJSIHNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIEHO30B M JIKOCHUCTEM, OCOOEHHOCTH TPOIECCOB: HACIEACTBEHHOU
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPTaHW3MOB, JIEUCTBUSA DJKOJOTHYECKUX (PAKTOPOB HA OpPraHU3MBI, TEepeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAaxX, aHTPOMOTEHHBIX HM3MEHEHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOTCOXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJyYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
MIPOIIECCOB W SIBJICHHM, /ISl TPUHATHS MPAKTHUECKUX PEIICHUH B TMOBCEIHEBHOM
XKU3HU C TIeNbl0 obecrieueHus 0€30MacHOCTH CBOETO 3I0POBbS M 30POBBS
OKPY’KaIOUIHX JFO/IeH, COOIOIEHHS] HOPM IPAaMOTHOTO TIOBEJICHHSI B OKPYKaIOIIEH
NPUPOIHON cpele, NMOHMMaHHE HEOOXOIWMOCTH WCIOIb30BAHUS JIOCTHIKEHHIA
COBPEMEHHOW OMOJIOTHH /ISl PAlMOHAIIBHOTO TPHUPOIOTIOH30BAHHS;

YMEHHE pPEelIaTh dJEeMEHTapHbIe OMOJIOTHMYECKUE 3a7aud, COCTABIATH CXEMBI
MEepPEHOCa BEIIECTB U IHEPTUU B IKOCUCTEMAaX (1IE€MU MUTaAHUS);

YMEHHE BBIMOJIHATH J1A0OPAaTOPHBIE M MPAKTHUYECKHE paboThI, COOIIOAAThH
npaBuiia mpu paboTe ¢ yueOHBIM U JIAOOpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTMYECKOTO  COJACP)KaHMSI, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MacCOBOM MH(OPMAIINHU, HAYYHO-TIOMYJISPHEIE
MaTepualibl),  paccMaTpuBaTh  [JIOOAJTBHBIE  DKOJIOTHUYECKHUE  MPOOIIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 1O OTHOIIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMONIOTHUYECKYI0 UHPOPMAIUIO U3 HECKOJBKUX HUCTOYHHKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN armapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHBIE
HaumeHnoBanue pa3jieioB U TeM nudpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NporpamMmsbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [JOK
1 b 2 .
HOJIOTITT Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe CUCTEMBI I UX OpraHU3aIUs 1 buGnuorexa LIOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB U CTPOEHHE KIIETKHA 8 1 bubmmorexa LOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [IOK
4 Kn3nenesaTenbHOCTD KIETKH 6 hitps://m.cdsoo.ru/ 741292
5 PasMHOXeHNE 1 MTHANBUAYAJIbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh U U3BMEHUMBOCTh 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 but6mmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubmuoreka [IOK
8 P 1 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 4




11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3aeiioB U TeEM uudposbie
Ne ii/mn P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [JOK
! IBOMOUHOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bu6nuoreka [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 OpragusMbl ¥ OKpYy’Karolas cpena 5 1 bubnnorexa LIOK
p Py . pe https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41ccT4
but6mmoreka [JOK
P 2 1
> C3CPBHOC BpeMs https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA )KUBOU IPUPOIBI.
[TpakTrueckas padota Ne 1
2 «/cnonb30BaHUE pa3IUYHBIX 1 0.5 bubmorexa [TOK
P ' https:/m.edsoo.ru/863¢6122
METOJIOB TPU U3YYICHUHU
OHOJIOTNYECKUX 00BEKTOBY
3 buonornueckue cuctemsl, MPOLIECCHI | bubnmnoreka [JOK
U UX U3yUYEeHUE https://m.edso0.ru/863e6564
4 XUMHYECKUM cOCTaB KIIeTKH. Boma u | Bubnuoreka [IOK
MHWHEPAJIbHBIE COJIN https://m.edsoo.1ru/863e674e
Bubnuoreka [IOK
5 Bbenku. CocTaB u cTpoeHue 0eIKo 1
At Tap 1 CTpocHi OB https://m.eds00.1ru/863e6b72
depMeHTHl — OUOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3yuenue | 0.5 bubnmnoreka [JOK
KaTaJIMTUYECKOW aKTUBHOCTHU ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTU KaTajiasbl)»
b K
7 Vranesoasl. JInnuaer 1 nommorexa 110

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




Bubnuoreka [IOK

8 Hyxnentosbie kucnorsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MmeTo 1l U3yd4eHHS bubnmoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1neiaocTHas kuBas
cucremMa
CtpoeHne 3yKapuoTHYECKOUN KIIETKHU.
Jlaboparopnast pabota Ne 2
«M3yueHune cTpoeHus KIETOK bubnmoreka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863¢716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAaHUE
Bubnuoreka [IOK
12 OOMeH BeIEeCTB WA META00IN3M hitps://m.cdsoo.ru/863¢766¢
Bubnuoreka [IOK
13 PotocnnTes. XemocuHtes https://m.eds00.ru/863¢7¢98
. bubmuorexa [{OK
14 DHepreTueckuii oomen https://m.edsoo.ru/863¢7aae
’KuzneHHbIN IMKI KASTKU. [{enenue
KJeTku. MuTto3. Jlaboparoprast Bu6morexa IOK
15 paborta Ne 3 «HabmrogeHne MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7dod
KJIETKaX KOHYMKa KOpEIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunres 6enka. Peakms bubmuorexa [{OK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
Bubnuoreka [IOK
17 Tpancmms — duocunres benxa https://m.edsoo.ru/863e796¢
18 Hexnerounsie ¢popMbl )KU3HA — bu6mmoreka [JOK




BUPYCBI

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

bu6mmoreka [IOK

19 ®opMBbI pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 enos https://m.edsoo.ru/863¢7{4a

OO6pa3oBaHue U Pa3BUTHE TTOJOBBIX
KJ1eToK. OII00TBOPEHUE.
Jlaboparopnas pabota Ne 4 bubnnoreka HOK

21 0.5
«M3ydeHne cTpoeHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»

” NunuBuayansHOE pa3BUTHE bubnnoreka HOK
OpPTraHu3MOB https://m.edsoo.ru/863e¢8436

” I'eneTnka — Hayka o bubnmnoreka [JOK
HACJIEACTBEHHOCTH Y N3MEHYNBOCTH https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTU HACIEAOBaHUS

24 MIPU3HAKOB. MOHOTrHOPHUIHOE buGmmorexa [IOK

p ) P https://m.edsoo.ru/863e8878
CKpEIIIMBaHUE
WTHOpUIHOE CKpEIMBaHuE. 3aKOH
25 SeBaBHI())I/Ii[/IOI‘O HaiJIL: OBaHUSs bubmorexa LIOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacJeJOBaHuEe
npu3HakoB. JlaboparopHas pabota
Ne 5 «M3yuenue pe3ynbTaToB bubnnorexka HOK
26 0.5
MOHOTHOPUIHOTO U TUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UITBI HA
TOTOBBIX MUKPOTPETapaTax»
27 T'enetuka noma. Hacinenosanue bu6mmoreka [IOK




MMPU3HAKOB, CHCIUVICHHBIX C ITOJIOM

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

M3menunBocts. HenacnenctBeHHas
M3MEHUYUBOCTh. JlabopaTopHas

)% pabota Ne 6. zydenwue ) 0.5 bubnnoreka HOK
MOAU(PHUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psifia U
BapHallMOHHOW KPUBOI»

HacneactBenHnas u3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. ) 0.5 bubnnoreka HOK
«AHanu3 MyTanui y 1po30(uier Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTPETapaTax»

bu6mmoreka [IOK

30 Peneriica wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O600IICHHE 110

31 teme «HacneacTBeHHOCTh U 1
M3MEHYUBOCTH OPTraHU3MOBY

bu6mmoreka [IOK

32 Cenekus kak HayKa i Ipolece ! https://m.edsoo.ru/863e92 14

13 MeTobl U JOCTUXKEHUS CENTEKIINU ) bubmuorexa [JOK
pacTEHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

14 buorexHonorus kak orpacib | bubnmoreka [JOK
MPOU3BOJICTBA https://m.eds00.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoxa Bcero Konrpoanueie  TIpaxTuseckue u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
1 DBOJIIOIMS U METOJIbI €€ U3YUYEeHUS 1 bubmmorexa IOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3Butus npeacTaBieHun 1 bubnnoreka HOK
00 3BOJIIOLINH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 Muipoososmows ! https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHast
€MHUIIA BUJIA ¥ SBOJIOIUH.
4 JlaGopaTtopHnas padora Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBmKymme cuitbl (371eMEeHTapHbIC | bubnnoreka HOK
(haKTOPBI) IBOITIOIIUN https://m.edsoo.ru/863e9da4
. bubmuorexa [{OK
6 EcrecTBenHsbIit 0TO0p 1 ero GopMbI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ymnbTaTel 3BOMIONUN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
. BHU000paszoBanue. JlaboparopHas | 0.5 bubnnoreka HOK
pabota Ne 2 «Onmcanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar»
2 Hamnpasnenus u nytu | bubnmoreka [JOK

MaKpO3BOJIOIHNN

https://m.edsoo.ru/863e9¢cle




9 HeobpaTumocTs 3BOIIONNN
10 Uctopus xxu3Hu Ha 3emiie 1 METObI
e€ u3y4yeHus
1 ['MnoTre3sl MPOUCXOKACHUS KUZHA bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie 1o 3paM U bubnmnoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbI 3BOJIOLUN
pPacCTUTEIBHOTO U KUBOTHOTO MHPA.
13 [IpaxTuyeckas padora Ne 1 0.5 bubnumoreka [JOK
«M3y4eHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUH U KUBOTHBIX B
KOJUTEKLIHSX )
14 CoBpemMeHHas cuctema bubnnoreka HOK
OpraHu4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeTIOBEKa (aHTPOIIOTECHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuibl (pakTops) bubnnoreka HOK
aHTPONOTEHE3a https://m.edsoo.ru/863cad44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YyeJoBeKa
13 Yenoeueckue pacel U NPUPOIHbBIE bubnnoreka HOK
aJanTalnuu YeIIoBeKa https://m.edsoo.ru/863eaca2
Peseprubiil ypok. O60011eHIE TIO
19 TeMme «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMIie»
20 DKOJIOrUs KaK HayKa
21 Cpenpl 0OuTaHUS ¥ SKOJIOTHYECKHE Bubnuoreka [IOK




(baxTopsl

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

AOuoTtndeckue (HaKTophl.
JlaboparopHas pabota Ne 3.
«Mopddomnoruuecknue 0COOEHHOCTH

. bubmuorexa [{OK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIeyca
Bubnuoreka [IOK
23 brorneciue daxTops! https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKH
nonynsiun. [Ipaktnyeckas padora
24 Ne 2 «ITonc4uét mIoTHOCTH 0.5
MOMYJISIIIUMA pa3HbIX BUIOB
pacTeHui»
)5 Coo0riecTBa OpraHu3MoB — bubnmnoreka [JOK
OHOIICHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENIN IKOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUJIBI. buGmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3KocucteM. Cykieccust
28 [Ipupoaubie 3KOCHCTEMBI
29 AHTpPONOTr€HHBIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnmoreka [JOK
3KOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnoreka HOK

o6uocdepsl

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




32 YenoseuecTBo B Onocepe 3emiu 1
13 CocylecTBOBaHHE MPUPOJIBI U ) bubnnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHHE TEMBI
34 «Co00111eCTBA M DKOJIOTHYECKUE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* buonorus, 10 knacce/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue
/Mlon pen. [laceunnka B.B., Akimonepnoe obmiectBo «M31aTenbcTBO
«IIpocsemenne»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., AxuronepHoe o61miecTBo «31arenbcTBo

«IIpocseieHue»

METOIUYECKHUE MATEPHUAJIBI IUIS1 YUUTEJISA
O6mrast 6uonorusi. bazoseiii ypoBenb. 10-11 kmacc. Merogumdeckoe mocooOue

apropbl: llaceunuk B.B., IlIBeno I'.I'., wu3pmarensctBO «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://interneturok.ru






