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HOACHUMTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY LIS
OTIpEIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHAS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOBI U 00ECTIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T MpelCTaBlIeHHE O UesIX, 00 oOmiei
cTpaTerud OOy4YeHHs, BOCHMTAHHUA M Pa3BUTHS OOYydYaIOIIUXCS CpEeACTBaMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp’)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 pasleiraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOIMKM 00pa30BaTEIbHOIO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMMe mno OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U MPEAMETHBIM pe3ylbTaTaM
oOyuenuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHON
NEeATEIbHOCTH/YUYEOHBIX JEHCTBUM OOYydYaloIMXCAd MO OCBOCHUIO COJAEpKAHUS
OHOJOrMYECKOro 00pa30BaHUs.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoyioTuH, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWM, CBSA3AHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKU3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsiny ¢ M3ydyeHHEM OOLIEOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEJHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HClie: TPOPUIAKTUKUA HACJIEJACTBEHHBIX 3a00JIeBaHUN YeOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€JeCO00pa3HOro TMOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIMSIHUSL XO3SMCTBEHHOW JAESITENBHOCTH YEJOBEKa Ha COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJAHON HanpaBIeHHOCTH
yaeOHoro mpenMera «buosiorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJlbHBIX 3ajau IKOJIbHOTO OHOJOrHYEeCKOTro
oOpa3zoBaHus, KOTOpass mpeanosaraeT GOpPMHUPOBaHHE Y  OOYYAIOIIMXCS



CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOiero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, pacliupsieT U 0000IIaeT 3HAHUA O KUBOW IpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OpPMHUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
HU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, [IEHHOCTHOTO OTHOIIICHUS K KUBOM MpHpOJIe
U YEIJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  obmero o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3yuenune 6MoI0ruu 00ecreurnBaeT yCioBus sl (YOPMUPOBAHHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX ©  HMH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET HMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zaHHbIE TOJIOKEHHUS O TMpEAHA3HAYECHUM Y4eOHOro mpeaMeTra
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJCpKaHUs, MPEACTaBICHHOT0 B Iporpamme IIo
OHMOJIOTHH.

Ot60p coxaepkanusi yueOHOro npeamera «buonorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJAXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOYyYalolIUecs: TOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNpaKTUUYECKOM AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (hopMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHM3AIluU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJEpKaHUA YYEeOHOro MaTepualia B TpOrpaMme IIo
OMOJIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX KUBOU MPHUPOBI, O €€ YPOBHEBOIM OpraHU3aIuu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKATeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«IBOIOIMS KUBON MPUPOJBI», « IKOCUCTEMBI U TPUCYILIME UM 3aKOHOMEPHOCTHY.

[enps u3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM
WCIIOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.



Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OO0YyYaIOIIUMHUCS CHUCTEMbl 3HAaHUH O OWOJIOTMYECKUX TEOpHSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpPraHU3alliy, BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYYaIOIIMUXCS MO3HABATEIbHBIX, WHTEIICKTYaJlbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHaln3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMONIOTMH HAyYHBIX B3IJISIOB, MW M TMOAXOAOB K M3YYECHHUIO YKUBBIX CHUCTEM
pa3HOro YPOBHS OpraHHU3aIliH;

CTaHOBJICHHE Yy OOydJarommxcsi OOIIe KyJlbTypbl, (YHKIIHOHATHHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

dopMupoBaHue y OOY4YaIOIIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHif;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEM, COOIOICHUS] ATUYECKHUX
HOPM IPU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHWHM [JIsl TOBBLIIMICHUS YPOBHS
HKOJIOTUYECKOH KYIbTYpPHI, A1 (GOPMUPOBAHHS HAYIHOTO MHUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEAHEBHOM KU3HU IS
OLIEHKH TIOCJIE/ICTBUI CBOEH NEATEIHLHOCTH MO0 OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTElIbHBIM YYEOHBIM IMPEAMETOM, BXOMSIIUM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist u3ydenusi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 0opa3oBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEP XAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (OpMHUPOBAaHMM COBPEMEHHOW HAyYHOW KApTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meroabpl MNO3HaHUS SKUBOW TpHUPOABl  (HAOMIOJIEHWE, OSKCIEPUMEHT,
ONKMCAaHHWE, U3MEpeHue, KiaccupuKalus, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanuu:

IToptpetsr: Y. HapBun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHbie U IpaKTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «Mcnonp30BaHHE pa3IMYHBIX METOAOB IPH
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cuctembl (OMOCHUCTEMBI) Kak TMpeAMET U3Yy4YeHUsI OUOJIOTUH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpoiictBa OuocucTeM U UX pa3HooOpaswe. YpPOBHU OpraHu3aluu
OvocucTeM:  MOJICKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbI,  OpPraHU3MEHHBIH,
MONYJISIIUOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOTCOIICHOTHICCKHM ), OMOChEpHBI.

JlemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TIPU3HAKH KU3HI», «YPOBHU OpPTraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: Mojesb MoJiekysbl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUUYECKHIM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIIMM BOJBI W MHUHEpaJIbHBIX BellecTB B Kietke. [logaep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmeHTsl — OuWonoruueckue Karanmszatopel. Crtpoenme (depMeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas crneuuduanocts. KodepmenTsl. ButamuHsbL.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



VYrineBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a U JAe30KCHpr003a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IUIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuasl:  Tpurmunepunabl, Gochonunuasl, crepounabl. ['mapoduIBEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunnoBwsie kucnotel: JHK u PHK. Hykneotuaslr — MoHOMEpBI
HykienHOBBIX KucnoT. Ctpoenue u pynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonornss — Hayka o kiuerke. KiletouHas Teopus — mpuMep
B3aMMOJCHCTBUS UACH M (HaKTOB B HAydyHOM MO3HAHUH. MeETOoAbl M3y4YCHUS
KJIETKHU.

Knerka xak menmoctHas >xuBast cuctema. OOIIMe TPHU3HAKK KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIeTOK: JyKapuoTHueckas W mnpokapuoruueckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
DYKApUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, J>KMUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, X
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIMU. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[Ipoucxoxienne MUTOXOHJpUM U T1uiactun. Bunel mmactun. HememOpaHHbie
OpTraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriItoueHus.

SAnpo — perynstopHblii 1IeHTp KieTku. CTpoeHue sapa: sijaepHas 000JI0vKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IllIBann, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHYECKHX DJJIEMEHTOB B HEKHUBOU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupbl u cxembl: «llepuoanueckas TabnMIIAa XUMUYECKUX BJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

OO0opynoBanne: CBETOBOM MHUKPOCKOI, OOOpPYyIOBAaHWE JUIsl TMPOBEIACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.



JlabopaTopHble M mpaKkTHYecKHe padoThbI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabora Ne 2. «M3yueHue cCTpoeHMsI KIETOK pPacTCHHIA,
YKUBOTHBIX M OakTepHuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOmeH BemecTB, WM MeTa00IM3M. ACCUMILTAIHS (TUTACTHYECKUT OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUHU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIN U TeTepoTpodHbIA. Poibs pepmenToB
B OOMEHE BEIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBasg (a3bl  (porocuHTe3za. Peaxnuu
dbotocunteza. dpdexTuBHOCTL PoTOoCUHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMocuHTe3. XeMOCUHTE3UPYIONINe OakTepuu. 3HaueHUEe XeMOCHUHTEe3a IS
YKU3HH Ha 3eMIe.

DHepreTuueckuii oOMeH B KileTke. PaciiernsieHue BellecTB, BBIICICHUE U
aKKyMYyJIUPOBaHUE DJHEPruU B KIETKE. OTalbl SHEPreTUYECKOro oOOMeHa.
['mukomn3. bpoxkenune m ero Buabl. KucimopogHOe OKHUCIEHHE, WM KJIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuu wmatpuuyHoro cuHte3a. ['eHetmueckas wuHpopmauus u JIHK.
Peanuzauus reHetuueckoil nH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpauckpumnuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortambl TpaHcisiuuu. KomupoBanue amuHOkuciaor. Pomb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie popmbl sxu3HU — BUpychl. Mictopust otkpsitust Bupycos (/. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHUS ¢ SKM3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyaurens CIIM/]a.
OOpaTtHass ~ TpaHCKpUIIMS, peBepraza W  uHTerpasa. lIpodunakrrka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konpuos, /1. M. UBanosckuii, K. A. Tumups3zes.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metabonuzm», «MUTOXOHIPHUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u (PyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHIecKuil Ko,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nukin Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarus JTHK.



Ob6opynoBanue: moaenu-anmnkanuu «Y asoenune JJHK u tpanckpunmmsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. PasMHoOkKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii LUK, WU KU3HEHHBIM LUK KieTku. MHTepdasza u MuTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Oop — KapHOTHIL
JIMTUTON THBIN U TaIUIOWIHBIN XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTosiorMYeCKHEe OCHOBBI Pa3MHOXKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetkun — muto3. Ctaguu muto3a. IIpoieccel, mpoucxosinye Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemasi ru0Geh KJISTKH — aroITo3.

dopmbl pa3MHOKEHHSI OPTaHU3MOB: Oecronoe U moioBoe. Buasl Oecronoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIANYHS OT OECTIOJIOTO.

Meiio3. Ctaguu meito3a. IIpoueccsl, nmpoucxonsmme Ha CTaausX Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

I'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie xene3bl: CEMEHHUKU U AUYHUKUA. OOpa3zoBaHME W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHUE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisiius, opranorene3. [loctomOpuonanbHOE pazButHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsMoe (IMUYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOICTBa.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdemoHcTpanuu:

Tabmuupr u cxembl: «POpMbl Pa3MHOKEHUS OpPraHU3MOBY», «JlBoiHOE
OTUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHHE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsri mukin», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
yenoBeKkay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKON,  MHUKpompenapatbel  «CrepMaTo30UIbl
MJICKOITUTAIOWIETOY, «SHIeKIeTka MiIeKonuTarumeroy, «Kapuoknses B KieTkax



KOpEIlIKa JIyKa», MarHuTHas MOJENb-allIUINKauus «J/lenenue KIeTKu», MOJEIb
JHK, monenp meTada3zHoi XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnasi pabora Ne 3. «HaOmiomeHue MuTOo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHasi pabora Ne 4. «M3yueHue CTpoeHHUs MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3agmaum reHetuku. Mceropuss pasButuss reHeTtuku. Poib
LIUTOJIOTMM M SMOPHOJIOTMM B CTAaHOBJIEHUM TIE€HETUKH. Bkiag poccHMUCKHX M
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE€  T€HETUKH. MeToabl  T'€HETHKHU
(ruOpUI0IOTUYECKHA, HATOTCHETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIA ).
OCHOBHBIE TEHETHUYECKUE MOHATUA. | eHeTnyeckas CUMBOJIMKA, WCIOJNb3yeMas B
CXeMax CKpEeLIMBAHUM.

3aKOHOMEPHOCTH HACJIEN0BAHMS IPU3HAKOB, YCTaHOBIIEHHbIE I'. MenaeneM.
MoHoruOpuiHoe CKpellMBaHue. 3aKOH €AMHO-00pa3usi TUOpPUIOB IEPBOIO
nokosieHust. IIpaBwio ngoMHHMpOBaHMs. 3aKOH paACUICIUICEHHS IPU3HAKOB.
I'unore3a ynucrorel rameT. [1oHOE ¥ HENMOIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpellMBaHUWE. 3aKOH  HE3aBHCHMOIO  HacJelIOBaHUS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOIO  CKPEIMBAHUS.
AHanm3upyromee CKpeuBanue. Venoap30Banne aHAIM3UPYIOLIETO CKPEIIBAHUS
JUTs ONIPEACIICHHsI TEHOTHUIA OCOOH.

CuerieHHOe HaciedoBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CLEIJIECHHOMY HacCJEeJOBaHUIO TeHOB. HapyllleHne clenieHus reHoB B pe3yJibTare
KPOCCHHI'OBEpA.

XpOMOCOMHAas1 TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.

I'eneTnka nona. XpoMOCOMHOE ONpPENEIEHUE N0JIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMoramMernsie M rereporameTHeie opraHusMmbl. HacnepgoBanue
IIPU3HAKOB, CLICIUICHHBIX C ITOJIOM.

N3MeHYNBOCTSD. Buner U3MEHYUBOCTH: HEHACJIEICTBEHHAs 17}
HacineACcTBeHHas.  Pomb  cpexbl B HEHACHEACTBEHHOM  M3MEHYMBOCTHU.
XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapuwamnuoHHBIH psiag U
BapuauuoHHass KpuBasd. Hopma peakumn npusHaka. KoindecTBeHHbIE U
KAueCTBEHHbIE TMPU3HAKM M UX HOpMa peakuuu. CBOCTBA MOAM(PUKALMOHHON
U3MEHYUBOCTH.

HacneactBenHasi, wiM TeHOTHUIIMYECKas, U3MEHUYMBOCTb. KoMOuHaTHMBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTU. MyTalmoHHasi u3BMEeHUMBOCTh. Kitaccudukaiust MmyTaluii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U Npu4uHbI MyTauuii. MytareHHble (hakTophbI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM nu3menunBoctu H. Y. BaBuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uvemoBeka. OCHOBHBIE METO/ABI T'€HETUKH
YyeJIOBEKa: T€HealOTMYECKNM, OJTM3HEI[OBBIN, IINTOT€HETUYSCKUHM, OMOXMMHUYECKUH,



MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE ONpeJeICHHE TeHOTHUIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSl 4YeJOBEKAa: T'eHHbIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpepacroyioKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TE€HETUKHU B MPEJOTBPALLEHNUHN U JIEUEHUH F€HETUYECKUX 3a00JIEBAHHI YEI0OBEKA.

JlemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmunet u  cxembl:  «MOHOTMOPHIHOE  CKpEIIUBAaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUVIEHUS U €ro ILMTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«lIutonornyeckue - OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKHe KapThl pPACTCHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moJia», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuhoTuIbl 4YeloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

O6opynoBanue: MoJeau-anIuiMKauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKpPOCKOII M MHKpompenapaT «/lpo3zodpuna» (Hopma, MyTrauuu
(hOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moCEeBHON.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padora Ne 5. «V3ydyeHue pe3yabTaToOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pa6ota Ne 6. «3yuenrne MoaupuKamOHHON N3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.

JlabopatopHnasi pabora Ne 7. « AHanu3 MyTanuii y Apo30(uiasl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaIW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknus Kak HaykKa M MpolecC. 3apOKIECHUE CEJEKIIMU U JTOMECTUKALIUS.
Yuenne H. W. BaBumoBa o0 I1eHTpaX MPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHuH. LIeHTphl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
nopozja, ITaMM.

CoBpeMeHHbIE METOIbI CeNeKIUU. MacCoBBIN U UHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pACTeHUM U KUBOTHBIX. OllEHKa 3KcTepbepa. bBIu3KopoJICTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpelmMBaHWE YWCTHIX JUHUMH.
['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W



MOJYYEHHE TOJUIUIOUJOB. JIOCTHMIKEHHSI CENeKIMU PACTeHU, >KUBOTHBIX W
MUKpPOOPTaHU3MOB.

buorexHomoruss kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. DTaIbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranu3zMoB. Kierounas
uHxeHepus. Kierounbie KyiabTypbl. MUKpPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX  CEIIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue W dTtudyeckue  npobmembl. ['MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

IToprpersr: H. 1. Basunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuubr m cxembl: Kapta «lIeHTpBHI TMPOUCXOXKIECHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuauzanus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomummonausy, «OOBEKTH OuOTEeXHONOTUNW», «KieTouHele KylabTypel U
KJIOHUpOBaHHe», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OGopynoBaHue: MYJSDKH IUIOJIOB M KOPHEIUIOJNOB JTUKUX GopM U
KYJBTYPHBIX COPTOB pacTeHul, repbapuii « CenbCKOX03SIMCTBEHHBIC PACTSHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypcuss «OCHOBHBIE METOJbI U JOCTHKEHHS CEJICKIIMU PACTCHUU U
’)KMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipennochulkn BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUH. IBOJIOLUHUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenbcTBa 3BOJOLMH. [laleOHTOIOTMUECKHE: TOCIE0BATENBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaduyeckue: cxoacTBo U pazianuue payH u Gaop MaTepuKOB U OCTPOBOB.

DOMOpHOIOTHYECKHe: CXOACTBA MU pPa3inuyusi 3MOPHOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MMyTeH y BCex
OpraHU3MOB.

OpomonnonHas Teopuss Y. [lapeuna. Ilpennoceulku BO3HHKHOBEHMS
napBuHU3Ma. JIBHKylIMe CHJIbI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HeompeaeiaEHHas W3MEHUYHBOCTD,
O0opb0a 3a CyIleCTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTD) 1 € 0OCHOBHBIE MOJOKECHHUS.



MukposBomonus. [Tonynsuus kak eAMHUIA BUAA U 3BOJIOLIMH.

JBrokymue cuiibl ((hakTOphl) 3BOJIOLMKM BUIOB B MpHUpojae. MyTallMOHHBIH
npoliecc U KOMOWHATHBHAas W3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. V301U 1 MATpanus.

EcrectBenHbIii oTOOp — HampaBisomui (akTop 3BodOLUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHU3MOB KakK pe3ysbTarT 3Botonuu. [Ipumepsr
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-adaNTALIH.

Bun wu BumooOpasoBanme. Kpurepun Buga. OcHOBHbIE (POpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonusi.  PopMbl  3BONIONUHN:  (pUIeTHYECKas, IUBEPreHTHA,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUN.

[IpoucxoxaeHne OT HeclenUnaaIu3upoOBaHHbIX NMpeakoB. [Iporpeccupyromas
crienuanu3anusa. AIanTUBHAS pandalysl.

JemoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosuiep, A. H. Ceepios.

Tabmumsrt u  cxemsl: «Pa3BuTue opraHmdyeckoro Mupa Ha 3emiey,
«3apoAbllIM MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «Dopmbl 60prObI 3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHnHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtauum», «OOmas aereHepaunus»,
«/IBmxymue cumbel 3Bofouun», «Kapra-cxema wmapmpyra myremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUECKOE BUI000pa30BAHUE .

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU THIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsiH, Koiuiekuus «[Ipumepbl 3alUTHBIX MPUCIIOCOONIECHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaguyeckass kapta wmupa, Koiekuus «DopMbl COXPaHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpPACKH Tena).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BUJIOB 1O MOPGHOIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnas padota Ne 2. «OnucaHue NpucrnocoO0IEHHOCTH OpraHu3Ma u
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4YHBIE TPEACTABICHHUS O 3apOKICHUM >XHM3HU. HayuyHble runortessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMus. XHUMHUYECKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.



DKCIepuMEHTAIbHOE TTOATBEPAKACHUE XUMUYECKON 3BOIIOIMU. HavyanbHbie 3Tarbl
ounosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie mo 3pam u nepuonaM. Karapxeil. Apxeiickas u
npoTepo3oiickas dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

KaiiHo3olickas 3pa ® €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiuMaTa ¥ reoJoruyeckux mpoieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEIBHOTO W JKHBOTHOTO MHpa. ApomMop}o3bl y pacTeHH U
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpa Kak OTpakeHHe H3BoOUUH. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeTlOBEeKa. AHTPOMOJIOTUSl KaK Hayka. Pa3Butue mpencraBieHUN
O TPOUCXOXKIEHUU YelloBeKa. MeTonbl HM3ydeHHs aHTporioreHeza. Cxoncta u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

HBwxkymue  cuwibl  (pakropbl) — aHTpomoreHe3a.  HacnencrtBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIEecCTBEHHBIM 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTAaAUU U BETBU HBOJIOLMH YEIOBEKA: aBCTPAIONUTEKH, YeIoBeK
yMenbld, YenoBek npsMoxoasmuii, YenmoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbiii. Haxoaku HCKOMaeMmbIX OCTaTKOB, BPEMs CYIIIECTBOBaHMS, OOJACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAus.

YenoBeueckue packl. OCHOBHBIE  OOJBUIME  pachl:  €BPONEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJOBEUECKUX pac K YCJIOBUSM CYLIECTBOBAHUA. EIMHCTBO 4eIOBEYECKUX pac.
Kputuka pacuszma.

JlemoHcTpanuu:

IToptpetsl: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHne COJIHEUHON cUCTEMbI», «Pa3Butme
OpraHu4eckoro Mupa», «PactutenbHas KieTka», <«OKMBOTHasg  KJETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeloBeKa», «llpeBHeniue iroam», «pesHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HeII0OBEUECKUE Pachly.

O6opynoBanme:  mynsiku — «lIpoucxoxaenue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
M300pKEHNUSI KAMEHHBIX OPYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «3yyeHue uckomaemMbix OCTaTKOB PacTeHUH U
YKABOTHBIX B KOJJICKIIUSIX).

DKCKypcHsi «IBOJIIOIMS OPraHUYEeCKOro Mupa Ha 3emse» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKaloLas cpeaa.

DOkoyiorusg  Kak Hayka. 3ajJadyd M pas3jielibl  dKOJIOTMU. MeTonbl
HKOJIOTUYECKUX HCCIEAOBAHUMN. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOIO
YEJIOBEKa.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qakroprl. Krnaccudukanus sKogorudeckux (QaxTopos:
abuoTHueckue, OHOTHYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(GakTOpOB HA OPraHU3MBI.

Abunorndeckue (HakTopbl: CBET, TEMIEPATypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue  ¢akrtopel.  Bugbl  OMOTHYECKMX  B3aMMOJICHCTBUIA:
KOHKYPEHIMSI, XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapasutusm, koonepanus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYILECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE TOKa3aTelu
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
MuUrpanus. JJmHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PErysiusl.

JleMmoHcTpanuu:

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

Tabmunpsr u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpeapl OOUTaHUS
opranuszmoBy», «®Potonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Jlabopartopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas pabora No 2. «lloacu€r MIOTHOCTM MOMYJSUUNA Pa3HbBIX
BUJIOB PACTCHUIN».

Tema 4. CooO1mecTBa 1 IKOJIOrHYECKHE CUCTEMBI.

Coo0miecTBO opranu3mMoB — OuoueHo3. CTpyKTyphl OHOLIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (muimieBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.



DKoJIOTHUECKHEe CHUCTEMBI (dKocucTembl). [loHsiTHe 00 »KOCHUCTEME U
ouoreonieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK DHEPTUHU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1LEMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPONOTEHHBIE ~ DKOCHCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroHumBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYyenue B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEeMBbl. J[MHaMHueckoe paBHOBeCHE W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMHUYECKHE ITUKIIBI AJIEMEHTOB (yIJiepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Oumochepe 3emiin. AHTPONOTCHHBIC M3MCHEHHUS B
ouocdepe. 'modanbHbIE SKOIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJIOBEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yOpaBieHUs MNPUPOJHBIMU pecypcaMud U HUX UCIHOJb30BaHue. JlocTikeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdemoHcTpanuu:

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

Tabnuupr u cxemsl: «[lumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3G dexT», «DaKTOphI
pPaIuoaKTUBHOTO 3arps3HeHust Ouocdeps», «OOImEAss cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6GopynoBaHue: MoJenb-anmuivkanus « Tunuunaeie OUOIIEHO3BD», repoapuit
«PacTtutenbHble coobIIecTBaY, KoJeKkunn «buorieHos3y, «Bpeaurenn BaXHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTCHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTUMYECKUM TpPYIIIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepanmn, u300pakeHUs OXpPaHSEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNWYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUs IpeaMmera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOINPENIENICHNUI0, HajJu4yhe MOTHUBAalUM K OOy4YeHUI0  OHOJIOTHUH,
[[EJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE PE3YyJAbTaThl OCBOCHUS MpeameTa « buomorus» JOCTUTaroTCs B
€UHCTBE Y4YEOHOM U BOCIHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUsSA, pA3BUTHsS BHYTPEHHEHW MO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaroUIEn cpeie.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buoiorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(OPMHPOBAHHOCTD TPAKIAHCKOW MO3MIMK 00YYarOIIerocss Kak akKTHBHOTO
Y OTBETCTBEHHOTO YJIeHa POCCUIICKOTO O0IIeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIHOHHBIX IIPaB M OOS3aHHOCTEH, YBaXKCHHE
3aKOHA M IIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATENBHOCTH TMPHU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M TO3HABATENILHBIX 3aJ1a4, BBINOJHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OIPENENATh COOCTBEHHYIO TIO3MILHMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHITD €€;

YMEHUE yYUTHIBATh B CBOMX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIO/ICH C Pa3HBIMHU YOEXKICHUSMH, KyJIbTypPHBIMU LIEHHOCTSMU U
COLIMAJILHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIENOBATEIbCKUX 3a/1ad, YBAKUTEIHHOTO
OTHOIIIEHUSI K MHEHHMIO ONIMOHEHTOB IMPH OOCYXIECHUU CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKON JESATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH pOCCUICKON TpaXIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a cBOW Kpal, cBOW PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHUWE K TMPUPOAHOMY HACIECIUI0 W NaMITHUKAM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
Tpyne,

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCHUMCKUX YUE€HBIX B CTAHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHUS OHOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIyXEHUIO U 3ammTe OTedecTBa,
OTBETCTBEHHOCTbH 3a €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM pOJIUTENSM, CO3JaHUI0 CEMbM Ha
OCHOBE OCO3HAHHOT'O TMPUHATHUA LEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

TMOHMUMaHKUE SYMOIIMOHAIIBHOTO BO3JICCTBUS KUBOM MPUPOABI U €€ IIEHHOCTH;



IFOTOBHOCTb K CaMOBBIPAKCHUIO B Pa3HbBIX BHAAX HMCKYCCTBA, CTPCMIICHUC
MMPOABJIATE KAaUCCTBA TBOp‘ICCKOﬁ JINYHOCTH,

5) ¢usnyeckoro BocnuTaHMs, (POPMHUPOBAHUS KYJbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMaHUE M pealu3anusi 370pOBOr0 M 0Oe30macHoro oOpasa KHU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHUE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MMOHMMAHWE [IEHHOCTH TMPaBUJI WHAUBHAYAIBHOTO W KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYECK (YIOTPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTePCTBA, TPYAOJIO0HE;

TOTOBHOCTh K AKTUBHOW JI€ATEILHOCTH TEXHOJOTUYECKOW U COIMAIBHOM
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIIbHOCTD;

MHTEpEC K paziuyHbIM cpepam npodhecCuoHaNbHOU IEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW Peann30BbIBATh
COOCTBEHHBIC KHU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTMYECKU LieJIeco00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJBTYpbl: MNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJBPHOTO XapakTepa SKOJIOTMYECKHUX MpoOsieM U myTed ux
pEelIeHHS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHHH OHOJIOTUU
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJeHHBbIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEUCTBUM, MPUHOCSIIIMX BpPEI  OKPYKAIOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATD UX;



HaJIn4yue pPa3BUTOTO SKOJOIn4€CKOIro MBbBIIJICHNA, AKOJIOTUYECKOM
KYyJbTYpPEI, OIIbITa JCATCIbHOCTH AKOJIOTUYECKOM HaImpaBJICHHOCTH, YMCHUIA
PYKOBOACTBOBATLCA HUMH B HOBHaBaTCJ'II)HOI\/II, KOMMYHHK&THBHOﬁ )41 COHI/IaJIBHOI?I
IMPAKTHUKC, TOTOBHOCTH K YYaCTHUIO B HpaKTH‘{eCKOﬁ ACATCIIBHOCTU AKOJIOTHYECKOMN
HaIIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHKE S3LIKOBOM M YUTATEIBCKON KYyJbTYphl KaK CpEICTBA
B3aMMOJICUCTBUS MEXKTY JIFOABMHU U TIO3HAHUS MUPA,;

MOHMMAaHUE CreuuPuK OHOJIOTHMM KaK HayKh, OCO3HaHUs €€ poJu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyXKaroleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIeCTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOemM
COXpaHEHUs TPUPOAHOTO PABHOBECHUS,

yOKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOM IMBUIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh pPEeCypCHbie  MPOOJEMbl  pPa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHUsT TMepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
WCITOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJTYYCHUW OWONOTHYECKUX 3HAHWUH B IEJAX
MOBBIIICHUS OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MOHUMAaHHUE CYITHOCTH METOJOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYE€HHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEILHO HCTOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHME IICHHOCTH HAy4YHOU JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

FOTOBHOCTh W  CHOCOOHOCTh K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY ITOJYYCHHIO HOBBIX 3HAHWUH IO OWOJIOTHHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MGTaHpCI[MCTHI)Ie PE3YJIbTaTbl OCBOCHUA yqe6H0ro npcamMeTa «bnonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}0m1/1x051
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie IMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD HaquOﬁ KapTUHbI MHpPA H CHCHI/I(bI/IKy MCTOOOB IIO3HaAHMII,
HCIIOJIB3YCMBIX B CCTCCTBCHHBIX HAYKaX (BCHICCTBO, OHCPTIHUA, ABJICHUC, ITPOLICCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMIPpUHOUII, TUIIOTC3d, 3dKOHOMCPHOCTDL, 3aKOH, TCOPH:,
HCCICOAOBAHUC, H3.6J'II-0I[CHI/IC, HU3MCPCHHC, OKCIICPUMCHT u z:pymx),
YHUBCPCAJILHBIC y‘{e6HBIe I[eﬁCTBPIH (HOSH&B&T@HBHBIG, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTD
o0yyJaromuxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIETOo
o0Opa30BaHMsl JTOJKHBI OTPAXKATh:

OsJanenue YHUBEPCAJIbHBIMH Y4eOHBbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITENIbHO  (DOpMynMpoOBaTh W aKTyalM3UPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TMPU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMHU MOHSITHUSIMM ),

OTpENENATh IIeAU JACSITEIBLHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUU HUX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTU C MOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS JIsl 0OBsICHEHHS (DAKTOB M SIBJICHUI
YKUBOM MIPUPOLBI;

CTPOHTH JIOTHYECKHE pacCyXaAcHUs (MHIAYKTUBHBIC, ICAyKTHUBHBIC, IO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS] B PAaCCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICIIbHEIC CpeacTBa JUTSE MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEYUH  pa3HOTO  poOJa, BBISIBJICHHBIX B  Pa3IUYHBIX
WH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH pPELICHUs] MPOOJIEMBbI ¢ YUETOM aHaAIM3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIIEHUBAaTh COOTBETCTBHUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;

KOOPJIMHUPOBAaTh W  BBIMOJHATH PpabOTy B  YCIOBHUSIX PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.
2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJICTh ~ HaBBIKAMU  Y4YEOHO-MCCIEOBATEIbCKOM M MPOEKTHOM
NeSATEIbHOCTH, HaBbIKAMU Pa3pelieHus MpooieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBbIE BHJBI JIEATEIBHOCTH IO TOJYyYEHUIO HOBOTO
3HaHUS, €ro HWHTEpIpEeTaluy, MPeoOpa30BaHUI0O W TMPUMEHEHUI0 B Y4YEeOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YUEOHBIX M COI[MAIbHBIX MTPOEKTOB;

(opMuUpPOBaTh HAYUHBIN TUIT MBIILICHUS, BIaeTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33aJauyud B 00pa30BaTEIbHOMN
NESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJE pELICHUS 3aJaydl pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh LI€JICHANPABICHHBINA MONCK MEpPEeHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B TO3HABATEIBbHYIO M IMPAKTUYECKYIO 00JacTu
KU3HECATSIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC WJIEH, TIpeJjiaraTh OPUTHHAIBHBIC TMOAXOAbI U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTepHATUBHBIEC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAaX HHpopmanuu (TEKCTe
y4e0HOT0 1Moco0Ous, HAYYHO-TIOMYJIAPHOM JIUTepaType, OMOJIOTUUECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHeTe), aHaJIM3UpOBATh
UHGOPMAILIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GbopMyTHUpOBATh 3aMpPOCHl U MPUMEHSTh PA3TUYHBIE METOBI MPH TOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BHIOJHEHUSI YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  MpEICTaBICHUS
ounonornyeckor uHbopmaIu (cxeMbl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH

U JpYroe);



WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBa Tpu padbore cC
Ovonornyeckod HHPOpMaLMEN: MNPUMEHATh XUMHUYECKHE, (U3UYECKUe U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJ€Th ~ HABBIKAMM  pAacloO3HaBaHUS W 3allUThl  MHPOpPMALIUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.



OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH J1€CTBUSIMU:

1) oO1enne:

OCYUIIECTBJISITh KOMMYHHUKAIlMM BO BceX cdepax KU3HM, AaKTUBHO
y4acTBOBaTh B JHAJIONe WM JUCKYCCUU TIO CYIIECTBY OOCYXKIAaeMOHl TeMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXJACHUS OTHOCUTEIHHO BBITIOJIHEHHUS
npeajiaraeMoi 3a7a4n, YYUThIBATh MHTEPECHI M COTIACOBAHHOCTD MO3UIIMM IPYTUX
YYaCTHUKOB JAHAJIOTa WK JUCKYCCHUH);

pacmo3HaBaTh HEBEPOAIBHBIC CPEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOACHCTBHS, TOHUMATD
HaAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUSI C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eITeJTbHOCTh:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIECTBA KOMAH/IHON U WHIAMBUIYabHON
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEILICHUN Yy4eOHOM 3a1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATH 1€l COBMECTHOW  JACSITENbHOCTH, OPTraHW3O0BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHMBAaTh KA4eCTBO CBOET0 BKJIAJa M KaXKIOTO yYaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE TIPOEKTHI, OIICHHBATh HACH C TMO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OBj1ajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

WCIIONIb30BaTh OWOJIOTMYECKHE 3HAHUWS ISl BBISIBICHHS MPOOIeM U HX
pEIICHUS B )KM3HCHHBIX U YI€OHBIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OWOJOTMYECKMX 3HAHWUN IIEJIEBbIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBHSIX M MOCTYIIKaxX MO OTHOIICHHUIO K JKUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JI€ATEIHHOCTh, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4l B 00pa30BaTEIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOSITENIbHO COCTAaBJSITh TIUIAH PEIICHUS TPOOIeMBI C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;



JaBaTh OIEHKY HOBBIM CUTYaIUsIM;
pacIMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTCHUN;
JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh

3a pelICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO INMUPOKOH SPYIUIUH B
pasHbIX 00J1acTAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIA |
KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyAIlMsIM, BHOCHTH KOPPEKTHUBBHI B JICATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM;

BJIQJICTh HaBBIKAMH  IIO3HABATCIBHOW PEIICKCMM KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTEIBHBIX IPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHUH, MCIOJIH30BaTh MPHUEMBI peqUIEKCHH JJIsi OICHKU CHUTYalldd, BBHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIICHHBATh PHCKH W CBOCBPEMEHHO MPHHHUMATH DPEHICHHUS IO WX
CHIDKEHHUIO;

NPUHAMATh MOTHBBI W apTryMEHTHI JPYTUX IPH aHAIU3e pPe3yJbTaTOB
NeSITCIIbHOCTH;

3) npuHsATHE ceOsl U APYTHX:

MPUHUMATD Ce0sl, MOHMUMasi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

INPUHUMATh MOTHBBI W apryMEHTHl JPYTrUX IPH aHalM3e pPe3yJIbTaTOB
JCSATCIIBHOCTH;

IpHU3HABaTh CBOE MIPABO W MPABO JAPYTUX HA OINOKU;

pa3BHUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TTO3UIMH JIPYrOro YeIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupruyeckue Iy yueOHoro npeamera «buomnorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeo0pa30BaHUI0 3HAHHM, BUJBI JCSITEIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3AHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIe
pe3yabTaThl MPEACTABICHBI ITO TOAaM OOyUCHHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS yueOHOTO mpenmera «buonorus» 6 10
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTD 3HAHUIN O MECTE W POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MHpa M HAyYHOTO MHPOBO33PCHHS, O BKJIAJIC POCCHUHCKHX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa TSl pEIICHUs )KU3HECHHBIX 3a/1a4;



YMEHHE PacKpbIBaTh COJEp>KaHUE OWOJIOTMYECKUX TEPMHHOB U TMOHSATHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEUIECTB U MpEBpallCHUE
HHEPTUM), TOMEOCTa3 (CaMOperyJysius), ypOBHEBasi OpraHu3allys KUBBIX CUCTEM,
CaMOBOCHIPOU3BEICHHUE (PEIPOYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHAas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJEKYyJIsIpHOH Ouonorun), 3akonbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJAETh METOJIAMH Hay4YHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAYYHBIX IOHSATUN, TEOPUM W 3aKOHOB, YMECHME
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIC IIPU3HAKA BUPYCOB, KIIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEILECTB M NPEBPALICHUS DHEPIUU B KIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO M JHEPreTMYECKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHUE NPUMEHSTh MOJTYYEHHBIE 3HAHMS JUIsI OOBSICHEHUSI OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PELICHUW B IOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKpPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOM OuoI0rNu " OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

YMEHHE pelIaTh JJEMEHTapHblE T'E€HETUYECKHME 3aladyd Ha MOHO- H
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHHsl HacleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JaO0OpaTOpHbIE U MpaKTUYECKHE padOThI, COOIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OLEHUBATh W MHTEPIPETUPOBATH HH(OpMALUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHUS,
00001mass 6noIoTHYecKy0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



[IpeameTHBIC pe3yabTaThl OCBOSHUS y4eOHOTO mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO
3HAaHUs ECTECTBCHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PCHHS, O BKJIAJE POCCUHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JUIsl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COJEPIKAHWE OHOJIOTHUYECKUX TEPMUHOB WM TIOHSTHIA:
BU/I, TIOMYJISAINSI, TeHOMOH, SBOJIONHS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

YMEHUE WU3Jaratb OHOJIOTHMUYECKHE TeopuH (PBOJIOIMOHHAS Teopwst Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHus rjiaBHBIX HaIpaBiICHUN U
nyteit ’Bomonuu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yMEHHE BJIa/IETh METOJJaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOACHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJICHUM, OpraHu3alis U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATH CYIICCTBEHHBIC TPHU3HAKA CTPOCHHS OMOIOTHYCCKUX
OOBEKTOB: BHJOB, TMONMYJAHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACJEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTHh MOJIYYCHHbIC 3HAHUS JUISI OOBSICHEHHS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HM C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS W 370POBBS
OKPYXAIOIIUX JTFOCH, COOI0ICHNST HOPM IPAaMOTHOTO TTOBEICHUS B OKPY KAFOIICH
MPUPOIHOW cpeje, MOHUMaHue HEOOXOIMMOCTH WCIOJIB30BAaHUS JOCTHKCHUN
COBPEMECHHOU OMOJIOTHH ISl PallMOHAIBLHOTO TIPUPOIOTIOJIB30BAHUS;

YMEHHUE peIIaTh dJIeMEHTapHbIE OMOJIOTHYCCKUE 3a/1a4l, COCTABIIATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMaX (1[eMU MUTaHUS);

YMEHHUE BBITIOJIHATH Ja0OpaTOpHBIE W TMPaKTUYECKHe PadOThI, COOJIOIAThH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHYECKH OILEHUBaTh W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HAKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111ast GMOJIOTHUECKYI0 UH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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
KoJsnyecTBO 4acoB JIeKTPOHHbIE
uugpoBbIe
Ne n/m Tema ypoka IIpakTuyeckue p
Bcero oOpa3oBaTeJibHbIE
padoTshI
pecypcsl
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«Mcnonp30BaHue pa3IMYHBIX METOJIOB MPHU ' https://m.eds00.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTOBY
3 buonoruyeckue cucTemsl, MPOIECCH U UX 1 bubnmoreka [JOK
HU3y4YECHUE https://m.eds00.ru/863e6564
4 XuMU4YeCcKui cocTaB KJIeTKH. Boma u 1 bubmuorexa [JOK
MHHEpPAIBbHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [JOK
b . 1
> e, COCTaB U CTPOCHHE Genko https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTopsbl. Jlaboparopnas pabora Ne 1
6 «M3yueHne KaTamuTHYECKOW aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTasas3bl)»
but6mmorexa [IOK
7 v I 1
[ICBOBL. JHITHAN https://m.eds00.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 Bubmmorexa LIOK

https://m.edso0.ru/863e6d5c¢c



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
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI " MCTOABI U3YUYCHUS KIICTKH.

bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Knetka kak 1eioctHas )KuBasi cuctema
CtpoeHne 3yKapuoTHYECKON KIIETKH.
JlaGoparopHuas pabora Ne 2 «3ydueHue
PATOPHATD . i bubmuoreka [JOK
CTPOCHHUS KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 SaKTenii 0.5 https://m.edso0.ru/863e6ff0
TPUDOB H DAKTCPUI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OIHCAHUE»
bubmuoreka [JOK
12 Obmen semecTs wm MeTabomsm https://m.eds00.ru/863e766¢
bubmuoreka [JOK
1 O} . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bubmuoreka [JOK
14 i
DHepreTieckuii oOmeH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KJeTku. Muto3. Jlabopatopnast pabora Ne 3
15 «HaOironeHne MuUTO3a B KJIeTKaX KOHYMKA 0.5 bubmmorexa LOK
' https://m.edso00.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MHUKpOTpernaparax»
16 buocunres 6enka. Peakuust MaTpuaHOTO bubnunoreka [JOK
CUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [JOK
o Tpascasums — drocurtes benxa https://m.eds00.ru/863e796e
but6mmorexa [IOK
18 H —
CIIICTONHBIC POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [{JOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meii
nos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnogotrBopenue. Jlaboparopnas pabota bubnmoreka [JOK
21 0.5
No 4 «M3yueHne CTpOeHUS MTOJTOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOIIpErapaTax»»
22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AHBHILY P P https://m.eds00.ru/863e8436
93 I'eneTrka — Hayka O HaCJIEICTBEHHOCTH U bubnmoreka [JOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTU HACIEAOBaHUS bubnmoreka [JOK
MIPU3HAKOB. MOHOTMOpUIHOE CKpEIIUBaHKE https://m.eds00.ru/863e8878
o5 JlurubpuHoe ckpermBanue. 3aKoH bubnunoreka [JOK
HE3aBUCHUMOI'0 HACIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HacleA0BaHNUE TPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue
26 e3 J'II;:TaTI())B M(?HOFI/I6 UIHOTO :I’q 0.5 bubmmorexa [JOK
pesy pra ' https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPELUBAHUS Y APO30PUITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax
I'enernka nona. HacnenoBanue npu3HaKoB, bubnuoteka [JOK
27
CLEIUICHHBIX C M1OJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTBeHHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.
N3ydyenne monudukanmnoHHoOM bubnnorexa [JOK
28 0.5
W3MEHYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHUAIIOHHOTO PsAJia U BApUAITHOHHOM
KpHUBOW»
bu6 OK
29 HacnencreenHnas "3BMEHYUBOCTb. 0.5 uosmotexa I

https://m.edso0.ru/863e8efe



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
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Jlaboparopnas pabota Ne 7. «AHanu3
MyTalui y 1po30(uIIbl Ha FOTOBBIX

MHUKpOTIperapaTax
bubmuoreka [JOK
30 r 1
cHeTiia qeroBera https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 10 TeMe
31 «HacencTBeHHOCTh U U3MEHYHBOCTD 1
OpPraHHU3MOB»
bubmuoreka [JOK
32 C 1
CITCKIIA Kak Hayka H [Ipotiecc https://m.eds00.ru/863e9214
33 MeTobl U JOCTHUKEHUS CEICKITNHT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHomorus Kak oTpacib MPOU3BOIACTBA 1 bubmorexa HOK
P p https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ Tema ypoka IIpakTH4eckue HupposLie
Bcero oOpa3oBaTejibHbIE
padoTshI pecypes:
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBieHUi 00 1 bubnunoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak 31eMeHTapHasi equHUIA
4 BHJIa 1 3BoronMU. JlabopaTtopHas pabora 1 05 bubmuoreka [JOK
Ne 1 «CpaBHeHuUE BUIOB 10 https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBuoKyIIre cuibl (3JeMeHTapHbIe 1 bubnuoteka [JOK
(hakTOpbI) SBONIOIHIH https://m.edso00.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 05 bubnuoteka [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opranusma v €€ OTHOCUTEIHLHOTO
XapakTepa
8 Hampapnenust u myTu MaKpOdIBOIIOIUH 1 bubmmorexa [JOK

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3Hu Ha 3emiie 1 METObI €€

10
M3YyYeHUS
1 ['MnoTe3pl MPOUCXOKACHUS KUZHU HA bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
[epuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 «3yuenue 0.5 Bubmmorexa LIOK
: https://m.edsoo.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnuoreka [JOK
MHUpa https://m.edso0.ru/863ea48e
bubmuorexa [JOK
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) httos://m.edsoo.ru/863eac2c
16 JBxyuiye cuibl ((pakTopsl) bubnuorexa [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA
18 YenoBeueckue packl U MPUPOIHbIE bubnunoreka [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
PezepHblil ypok. O60011eHNE 110 TEME
19 «Bo03HUKHOBEHME U pa3BUTHE KU3HHU Ha
3emiie»
20 DKoJIOTHs Kak HayKa
21 Cpenpl OOUTaHUS U YKOJIOTHYECKUE bubnmoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 Abunornueckue gaxktopsl. JlaboparopHas 0.5 bubnuorexa [IOK


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

pabota Ne 3. «Mopddonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlaboparopHas pabora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa»

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

bubnmoreka [JOK
23 buornieckie daxTopet https://m.edsogru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKU
24 nomyssiuu. [Tpaktuyeckast pabora Ne 2 05
«[TomcyéT TIIOTHOCTH TOMYJISIIIMIA Pa3HBIX
BUJIOB PACTCHHI»
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 ]r?;:fsj?;l;f;;aogr?g%eb%a
bubnunoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) httos://m.e dsogru 1863eba6a
OCHOBHBIE TIOKA3aTEeNIN IKOCUCTEMBI.
27 Dkonoruveckue nupamuabl. CBoicTBa bubmmorexa [TOK
sxocHcTeM, CyKieceus https://m.edsoo.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI
29 AHTpPOIOTreHHBIE IKOCUCTEMBI
30 buocdepa — rimobanbHas 3xocucTeMa bubnuorexa [JOK
3emin https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoteka [JOK
omocdepsl https://m.eds00.ru/863ebd16
32 YenoeuecTBo B 6rocdepe 3emnn
33 CocyniecTBOBaHHUE MPUPOJIBI U bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepHblit ypok. O6001IEHHE TEMBI



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

«COOGH.ICCTB& N 3KOJOTHUYCCKUEC CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



