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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompenesieHus] TOoAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeaMeTa
«buonoruss» cocraBwin: KoHuenrtyaiabHble mnonoxkeus PIOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
ob1mero oopazoBanust B Poccutickoit denepaiin, a TakxKe MOJI0KEeHHS O crieupuke
Oouosiornu, €€ 3HAYCHWU B TO3HAHUM >KUBOW TIPUPOJIBI M OOECICUCHUU
CYILIECTBOBAHUSI YeJioBeYeCKOoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no 6uonorun Aa€T NpeICTaBICHUE O 1EJIIX, 00 00IIel cTpaTeruu
00y4eHUs1, BOCITUTAHUS U PA3BUTHS 00YJAIOIMMUXCS CPEJACTBAMU YUeOHOTO MpeIMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacmpeneseHue Mo paszjeliaM M TeMaM, PEKOMEHIYEeMYIO IOCJeI0BaTeIbHOCTD
U3y4YeHUs y4eOHOro Marepuasia ¢ y9ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 00pa30BaTENBbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamMme o 6100THM TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U TMPEIMETHBIM pe3yidbTaTaM OOyuYeHUs B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
NEeATeIIbHOCTH/YIEOHBIX JCHUCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Yy4Ye€HUW OWoJoruu, Onarojgapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XU3HU U OEpEeKHBIM OTHOIICHHUEM K OKpPYXKAIOIIeH MPHUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKkKe 3HAHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHH YACIICHO BHUMAaHUE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHHUS, 000CHOBAHUS SKOJIOTUUECKH IETIECO00Pa3HOTO
MOBEJICHUS B OKPYKAIOIIEH MPUPOIHONW CpPEle, aHAN3a BIUSHUS XO3SIMCTBEHHOU
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYeOHOTO TpeaMera



«buonorus» npoANKTOBaHO HEOOXOIUMOCTHIO 00€CTIEUEHUs YCIOBUH JUIsl pEILICHUS
OJIHOM M3 aKTyallbHBIX 33Ja4 IIKOJbHOTO OMOJOTMYECKOro 00pa30BaHUs, KOTOPas
npeanoiaraer (GOpMUPOBAHUE Yy OOyHAIOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieurBaeT (opMUpOBaHUE y OOYYAIOIIMXCA MPEACTaBICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpeaHero  oOmero o0pa3oBaHMs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTHU, (U3UKHU, XUMUU U
reorpadpun. Ha3BaHHBIE NOJOKEHUS O IpeJHAa3HAYCHUM Y4eOHOro IpeaMera
«buonorus» cocTaBUIM OCHOBY Ui OIPENENIECHHS MOJIXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpXaHMs, IPEICTaBICHHOIO B IPOrpaMMe II0
ouomoruu.

OT10o0p conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3MLIMHA KYyJIbTypocOOOpa3HOro MOJX0/Aa, B COOTBETCTBUU C
KOTOPbIM 00yuaromuecss JODKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAUMMBbIE JUIs
(GopmMupoBaHusi 00ILIEH KyJIbTYypbl, ONpEACIAIONME aJeKBAaTHOE IOBEICHHE
YeJIoBeKa B OKPYJKAIOIIEH MPHUPOJHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBON OpraHM3alud U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouonornueckas cucreman, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra MW MPUOOPETECHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€CTICUNBAETCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecCe aHadu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOJIbl HA OCHOBAHUY 3HAHUM U OTBITA, OJYUYCHHBIX ITPU U3yUYCHUU
OHOJIOTHH;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOM KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

IPUMEHCHHE TTPHOOPETEHHBIX 3HAHWM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHMH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JI1s u3yuenus OMoI0TuM Ha 0A30BOM YPOBHE CpeJIHETO 0011ero o0pa3oBaHuUs
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kmacce — 34 gaca
(1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puinocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccudukanus, MOJETUPOBaHUE, CTaTUCTUYEeCKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuE pa3IUYHBIX METOJOB TMPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOJIBL.

CaoiicTBa OMOCUCTEM U UX pazHOoOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: moaenb Mojekyibl JIHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHMHEpaJbHBIX BewlecTB B KieTke. I[logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonorundeckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbsl. Otauuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOKO3a, pu003a U 1e30KCupr003a), Trucaxapuibl
(caxaposa, JnakTo3a) MW TMoJHUcaxapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KaK ICTOUHUKOB SHEPTHUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. METO/Ibl U3yUEHHUsI KIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHueckas | MpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u QpyHkiuu. LluTonnazma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIxk.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 2yKapuOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEHHM, JKCIEPUMEHTOB, MUKpOIpenapaTbl PacTUTEIIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pab6ora Ne 1. «M3ydeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MHUKPOCKOIOM Ha TOTOBBIX MHKpOIIpErnaparax U HuxX
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUSI BEIISCTB W DHEPrMH B TMOHUMAaHUHU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢oTocuHTe3a. Peakiuu
doTocunTe3a. IpPekTuBHOCTS PoTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KUZHH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHHUE YHEPTUHU B KIJIETKE. DTaIbl JHEPreTHIECKOro oomeHa. I mukonus.
Bbpoxenue u ero Buabl. KucimopogHoe OKUCIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmmupoBanue. IHPEeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopMmarmu B KiIeTKe. ['€HETHYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amMuHOKHCTOT. Pombp pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHUS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHoxaedpunuta yenoexka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuupl u cxembl: «Tunel nutanus», «Meraboauzm», «MUTOXOHIAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permukamus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekatonue B uHTepdasze. Pernmukarus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cranun Mmeiiosza. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndeckuii cmpici U
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u[, SHMIEKIeTKa) — CIEepPMAaTOreHe3 U OBOIE€HE3.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
napoOyieHne, racTpyisnus, opraHorene3. [locTamOpuoHanbHOE pa3BuThe. TwHITbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIIECKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-anruiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnast pabora Ne 3. «HaGmromenwe MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuiHOe CKpenMBaHue. 3aKOH eauHOo00pa3us THOPUIOB TICPBOTO
nokosieHus. [IpaBuiio qoMmuHUpoBaHUs. 3aKOH pacIICIUICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHune cuenieHns reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorametrHele W TreTeporameTHnle opranu3mbl. HacinenoBaHue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunu npuszHaka. KoauuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYuBOCTh. Knaccudukanust MmyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBeKa: FreHeaJIoOrNYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a00jeBaHUsI 4YeJIOBEKa: TEHHbIE OOJE3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAaHME. 3HAYEHUE MEAUIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabnutel 1 cxeMbl: « MOHOTHOPUTHOE CKPEIIIMBAHKE U €T0 [IUTOT€HETHYECKasT
OCHOBa», «3aKOH PacUICIVIEHUS ¥ €r0 IUTOT€HETHYECKast OCHOBaY, «3aKOH YUCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelncTBUE ajuieIbHBIX TEHOBY, «l €HEeTHYECKHE
KapThl pacTeHUH, JKUBOTHBIX M YeJOBEKa», «l eHeThka moja», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUIEHHOTO C IMOJOM», «KapHOTHIBI 4ellOBEKA U KUBOTHBIX),
«Buapl m3meHunBocTH», «MoaudukanmoHHas W3MEHUYHMBOCTHY», «HacnemoBanme
pesyc-dakropa», «'eHeTuka rpymnm KpoBuy», «MyTarlmoHHAsI ”3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozoduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHblie U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO H
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM».

Jlaboparopnas pabora No 7. « AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Ipoliecc. 3apOoXIAEHUE CEJNECKIUU U JIOMECTUKALIMSL.
VYyenne H. U. BaBunoBa o neHTpax MpoUCX0kKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITAMM.

CoBpeMeHHBbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHM M KUBOTHBIX. OlleHKa 3KcTepbepa. bam3kopoacTBeHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u Mmojy4yeHue
NOJIMIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounble KyiabTypbl. MUKPOKIIOHATBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuau3anus», «Padotel akagemruka M. @. MiBanoBay,
«lomummonaus», «OO0BEeKTH OuOTEeXHONOTHUN», «KieTouHble KylIbTYypel H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B U KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIKCHHS CEJICKIIMU PacTeHUl U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[Ipennochiiku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lasieoOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJSIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCEX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBWOKYIIME CHJIBI 3BOMIONUU BUAOB 10 JlapBuHy (HM30BITOUYHOE
Pa3MHOXKEHHUE TPU OTPAaHUUYEHHOCTU PECYPCOB, HEOINpEeAeTIEHHAas U3MEHYMBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunternueckas teopust 3Boironu (CTD) u e€ 0oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BHJAOB B MpUpojae. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1us U MUrpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoJdOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpd03bl M UIHOATATITAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHasl, mapauienbHas. HeoOpaTuMocTh SBOTIONUN.

[IpoucxoxkaeHue OoT HecleuHalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs pagualysl.

JdeMoHCcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabmuupl 1 cxeMbl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emMiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomyamum», «MyTauuoHHas

U3MEHYUBOCTHY, «ApomMopdo3b», «Wnnoanantanumn», «OOImIas gereHepanusy,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUE: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUM Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, koyuiekius «DOpMbI COXPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenp ammukanusa «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTHYeCKHUe PA0OTHI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BUIIOB IO MOPGOIOTUYECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4dHblE TPEACTAaBICHUS O 3apOKICHUM >KW3HU. HaydHble TuUmoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHble 3Tamnsl
ouonorndeckoit sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Kartapxei. Apxeiickas u
mporepo3oiickass d3pel. llameosolickas spa u €€ TNEepUOABl: KEMOPHICKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOre€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKA KIMMaTa U TeoJIOTMYeCKUX mpoieccoB. OCHOBHBIE 3TAllbl
ABOJIOLMM PACTUTEIBHOTO M KHMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUW U
XKUBOTHBIX. [I0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMroIuU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIAEHNN 4YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesa. HacineacrBeHHas N3MEHUYMBOCTh
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OpPYAM
TpYJla, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanAepTanbCKuK, YenmoBek
pa3ymHbIil. Haxonku HCKOmaeMbIX OCTATKOB, BpeMsl CYHIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  TMpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuuel u cxembl: «Bo3nukHOBeHHe CoJIHEUHOH cucTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas Kkietka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W UEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeueckre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NMUTEKAHTPOIA, HEaHIEPTajablld, KPOMAaHbOHLA), CIEHKH WIN
M300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBeKa (KaMHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas TalOnuma, Koyuiekiuus «DopMbl
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[Ipaktrueckast padora Ne 1. «M3ydyeHne MCKOMAaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJaud U pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJE0BAHUNA. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOIOTrMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpa, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 0MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJICEUCTBHUI JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU momysauuu. (OCHOBHBIE IOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4uciaeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

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

Tabmuuer 1 cxembl: kapra «[Ipupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranuzMoBy», «@Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdonornyeckue 0CoOOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTHA NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B S3KOCHCTEME.
Tpoduueckue (nuiieBbie) ypoBHH d3KocucTeMBI. [TunieBbie 1ienu u cetu. OCHOBHBIE
MIOKA3aTeM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperynsuus, pazsutue. Cykueccus.

[IpupoaHble S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qakrop ycTouMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPephl Kak
r100ansHON JKOCUCTEMBI. J[MHaMUuYeckoe paBHOBeCcME M oOpaTHasi CBS3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOITIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa pPalMOHAIBHOTO YIPaBICHUS
NPUPOJHBIMU PECYpCaMU U MX UCIOJIb30BaHUE. J[oCcTHKeHUsT OMOJIOTHU U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJOrMYeCKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuornenos BogoéMa», «ArponeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3JICUCTBUA HA MPUPOAY», « BadkHENIINE HCTOYHUKH 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  nouB»,  «llapaukoBelii  3ddexT»,  «DakTOpHI
pPaANOAaKTHUBHOTO 3arps3HeHuss Oumocdepb», «OOmas crpykrypa Ouocheps,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PacturenpHbBIe COOOIIECTBAY, KOUICKIINHA «bHolieH03y, «BpeauTenu BaXHEHTNX
CETbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®Denepanun, H300paKEHHUs] OXPaHSAEMBIX BHJIOB pACTCHUU U
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS NMpenmeTa «bHoJIorus» JOCTUTaloTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpolieccaM CaMOITO3HAHHS, CaMOBOCIIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHUN, COOTBETCTBYIOIIHNX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEIbHOCTH MIPU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepea PonuHoi, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOMl SI3bIK M KYJIbTYpy, MPOIUIOE UM HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NoCTHXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTpPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX MTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJIBHOTO M  KOJUJIEKTUBHOIO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K IPUPO/IEC KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOT UM 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
3KocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIIpaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
IIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IMPAKTHYECKON AEATEIBHOCTH HKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmecTBa, B IMO3HAHMM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NpodsieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPEecypcHble  MIPOOJIEMBI  Pa3BUTHS
YeJI0BEUeCTBA, IIOMCKA MyTel BbIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TOJIYYEHUH OWOJOrMUECKUX 3HAHUHM B LEIIX
MOBBIIIEHNS OOIIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble 3HAHUSA I aHalu3a H
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OHOJIOTHYECKHE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe U1 (OPMHUPOBAHUS MHUPOBO33PCHUS OO0YJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromye GOpMUPOBaHKE (PYHKIIMOHAIBHONH I'PAMOTHOCTH M COIMAILHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPaKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHUS MPOrPaMMbl CpEIHEro O0OIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWW 3HAHUM TPUEMBI JOTHYECKOTO MBIITUICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNITh 1ETN JeATeTbHOCTH, 3a/laBas MapaMeTpbl M KPHUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAcCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBHIIBICHHBIX B PAa3IMYHBIX WH(POPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JACATEIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETalMH, NPEOOPa30oBaHUI0 M NPHMCHCHHIO B Y4YCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATH TIOJIYYCHHBbIE B XOJ€ pEIICHHs 3aJayd  pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JOMYyCKAIONNE aJTbTePHATUBHBIC PEIICHHMS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaTU3UpPOBATh
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3azay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil uHPopManuu (CXeMbl, rpauKH, AUArPAMMBbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpeICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKALIMK BO BCeX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpeACcTBa OOIIEHHUs, I[MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYATbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YieHa KOJIJIEKTHBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0O BKJIaJa U KaXJA0r0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa3oBaTEIbHON
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEMOYTECHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO IMOJYYEHHI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce OJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAAE POCCUUCKHUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPaMOTHOCTH YEJIOBEKA JJIS pEIIeHUs )KM3HEHHBIX 3a/1ay;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctas (caMOperysisiusi), ypOBHEBas OpraHW3alus JKUBBIX  CHCTEM,
CaMOBOCTIPOM3BEICHHUE (PEIPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMAa MOJICKYJIApHOW Ouonorun), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBJIICHUM, OpraHu3alus U NpPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TECOPUN U 3aKOHOB, YMEHHE JIEJIaTh BBHIBOBI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPruu B KIETKe, (POTOCHHTE3A,
IUIACTUYECKOIO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1l NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJpl0 obecnieyeHHs O€30MacCHOCTH CBOEro 3/0POBbS U 30POBbS
OKpPYXAaIOIUX JII0AeH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI UL PalMOHAIBHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh »dJIEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JAOOpPATOPHBIE M MPAKTHUYECKHE PaldOThI, COOMIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBa MaccOBOM MH(OpMAIMU, HAYUYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mass Gronornyeckyro HHGOPMAIIUIO U3 HECKOJIBKMX HCTOYHHUKOB, T'PAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPBIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSITUMN: BU/I,
MONYJISIUS, TeHO(OHI, HBOJIIONUS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKUE TeopwH (IBOJIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuoBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBHIKEHUE THITOTE3b], BRISBICHUE 3aBUCHUMOCTH
MEXITYy HCCICIYEMbIMH BEIMYMHAMH, OOBSICHCHUE TIOJYyYCHHBIX PE3YIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUJOB, TMOMYJSANHA, MPOAYICHTOB, KOHCYMECHTOB, PEIYIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS SKOJOTHYCCKHUX (PAKTOpPOB Ha OpPraHM3MbI, IEpEeHOCA
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOIIECCOB U ABJICHUM, IS MPUHSATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecrieueHusl O€30MacHOCTH CBOEro 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUHU JJISl PAIIMOHATBFHOTO TIPUPOIOIIOIb30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nMpu paboTe ¢ y4eOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJIOOATBHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U X OpraHHu3alIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M UHAMBUYAJIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

I[TPOTPAMME



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

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NE lp«I/ICHOJ'III))SOBaHI/Ie ajII/IqHLIX 1 0.5 bubmorera [JOK
) p ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, 1 bu6mmoreka [IOK
MPOLECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XuMHYEeCcKui cocTaB KieTku. Boaa 1 bubnuorexa [JOK
Y MUHEpaAJIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CAICH. L-OCTAR 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 Bubmiorexa OK

https://m.edso00.ru/863e6870



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

bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ienoctHas kuBas
cucrema
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7¢c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edso00.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kaetku. MuTos.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5
«HaOmroneHre MuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucasmus — OuocuHTe3 Oenka bubmnorexa [IOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
JlabopaTtopnast pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U Bubmmorexa [JOK
A https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTHOPUIHOE CKPEIMBaHUE.
A U et bubnuoreka [JOK
25 3aKOH HE3aBUCHUMOIO
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
26 npusHakoB. JlJaboparopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bu6mmoreka [{OK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTH. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuoreka [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BapUallMOHHOW KPUBOW»

HacnencrBenHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaM3 MyTanuil y Apo30Quisl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO

31 teMme «HacnencrBeHHOCTh U 1
U3MEHYMBOCTh OPTraHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeToasl U TOCTHKEHUS CEICKIINU 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Iparrieckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasButHs NpeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[MTomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOIIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBmKyimue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) FBOJTIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp U €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTETILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeobOpaTumocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie U

10 METOJIBI €€ N3YYEHUS
11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie 1o 3pam bubnuoreka [JOK
U IEPHOIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [JOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKITHASIX)
14 CoBpeMeHHas cucrtema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edso0.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexa [JOK
(anTpoOmIOTEHE3) https://m.edsoo0.ru/863eac2c
16 JBwxymue cuitbl (hakTopsbl) bubnuoreka [JOK
aAHTpOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUH
YyeJloBeKa
18 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 110
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa



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

Cpenbl 0OUTaHUS U SKOJOTHYECKUE

bubmuoreka [JOK

21 (hakTopsl https://m.edsoo.ru/863eafec
AbGunotnueckue GakTOpsI.
Jlaboparopuas pabota Ne 3.
«MOp(bOjIOFI/I‘-IeCKI/IC O0COOCHHOCTHU BuGmrorexa LK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6moreka [IOK
23 buotirieckie pakToph https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01miecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN
97 3KOCUCTEMBI. DKOJIOTUYECKUE bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 IIpupoansle 3KOCHCTEMBI
29 AHTpPOIIOT€HHBIE KOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka LIOK

3KOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBubiit ypok. O600meHIE

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 55

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopmMupoBaHHOCTH 3HAHUH O MECTE W POJHM OHOJOTHH B CHCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUpPOBAHUU
COBPEMEHHON ECTECTBEHHO-HAy4YHOM KapTHHBI MHpAa M HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAJAE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKIHOHAIBHONW TI'PaMOTHOCTH

YCJIOBCKA I PCIICHHA JKU3HCHHBIX 3a/1a4

YMeHne packpwiBaTh COJEp)KaHWE OWOJOTUYECKUX TEPMHUHOB |
TIOHSATHMN: )KU3Hb, KJIETKA, OPraHu3M; MeTab0I1u3M (0OMEH BEIIECTB U
MpEeBpAIllEHUE SHEPTruM), roMeocTa3 (caMoperyssuus), ypoBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETIPOTYKIIHS),

HACJI€ACTBEHHOCTh, UIBMCHYHUBOCTE, POCT U PAa3BUTUC

YMenune — uwznaraTh ~ OWOJIOTHMYECKHE  Teopuu  (KJIETOYHas,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BaBunmoBa) u ydeHus (0 TMEHTpax MHOTOOOpazus |
NPOUCXOXKACHHUS  KYJIbTYpHBIX  pacteHudd H.M.  Basumona),

OIPCACIIATh I'PaHUILBI UX IPUMCHHUMOCTHU K )KMBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMHW HAYYHOI'O IIO3HAHHUA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIMCAHHUE KMBBIX CHUCTEM, IIPOLECCOB U ﬂBHeHHfI;
opranusanysa W  IHIPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJICHHC 3aBUCHUMOCTHU MCKAY
HCCIICAYECMBbIMHU BCINYMHAMH, 00BICHEHHE IMOJTYUYCHHBIX
pe3yJIbTaTOB, HCIOJB30BAHHbIX HAYYHBIX HOHHTI/Iﬁ, TGOpI/Iﬁ u
3dKOHOB; YMCHHC [€JIaTb BBIBOJbBI HAa OCHOBAHUHU IIOJTYUCHHBIX

pE3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATh CYHICCTBCHHBIC IIPU3HAKU BHUPYCOB, KIICTOK
IIPOKapuoOT M 3IYKAPHUOT, OAHOKIICTOYHBIX HW MHOT'OKJIICTOYHBIX
OpPraHnu3MOB; 0COOCHHOCTHU mpoueccoB oOMeHa BCIICCTB H
IMpEeBpalllCHUA SHCPIruu B KIICTKE, (bOTOCI/IHTCSa, IMIACTUYCCKOIro M

OHEPTCTUYCCKOTO O6MeHa, XCMOCHHTC3a, MHUTO3a, MCﬁOSa,




OIIJIOAOTBOPCHUA, Pa3sMHOXKXCHUA, HHIUBUAYAJIbHOTO Pa3BUTHA

opraHu3Ma (OHTOI'€HE3)

YMeHue MNpUMEHSATh TMOJNyYCHHBbIC 3HAHUS Ui OOBSCHEHHS
OMOJIOTMYECKHUX MTPOIIECCOB U SIBJICHUH, JJI PUHATHS MPAKTHUECKUX
pelieHuii B TOBCEJHEBHOM JKM3HM B ILEMIX OOECICUECHHS
0€30MaCHOCTH CBOETO 3JI0POBbSI M 3/I0POBbsSI OKPYXKAIOIIUX JIFOJIEH,
COOIIO/ICHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKaIOIIEH
NPUPOTHON cpese; MOHMMAaHHE HEOOXOAMMOCTU HCIOJIb30BAHUS
JTOCTH)KEHH COBPEMEHHOM OMOJOTUM W OMOTEXHOJIOTHM ISt

paliOHaJIbHOT'O NPUPOAOIIOJIB30BaAHUS

Ymenue peuiatb SJICMEHTAPHBIC I'CHCTUUCCKUE 3aJadd Ha MOHO- M
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHHUE, CLUCIINIICHHOC HACJICAOBAHHUE,; COCTABJIATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCHIUBaHUA JUIA npeackazanusa

HacCJI€aOBaHU ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINONHATH Ja0OpaTOpHble U MpakTHYeCKue paboThl,
coOmofaTh mpaBuia Hpu paboTe ¢ y4eOHbIM U JTAOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpuTH4YECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEpXKaHMs, BKIIOYAIONIYI0 TICEBAOHAy4YHbIE
3HaHUS W3 PA3NUYHBIX HCTOYHWKOB (CMMU, HayuyHO-TIOTyJsSpHBIC
MaTepHaibl); 3TUYECKHE ACHEKThl COBPEMEHHBIX HCCIEAOBAHUN B

OHOJIOrMH, MEIUILIMHE, OMOTEXHOJIOT I

10

YMeHue co3iaBaTh COOCTBEHHBIC TMCbMEHHBIC H YCTHBIE COOOIIECHUS,
000011251 6MOJIOTHYECKYIO0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSTUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe U POJId OMOJOIMU B CHUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHUpPAa M Hay4dyHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMH; (PYHKIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA IJI PCIICHUA ) KU3HCHHBIX 3a/1a4




YMeHHne packpbiBaTh COJEp)KaHHE OMOJOTUYECKUX TEPMUHOB U

MOHSITHH: BU/[, IOITYyJIALUA, I‘GHO(I)OHI[, OBOJIIOLIUA, ABWIKYIIUC CHIIBL

(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOTIECHHOCTD OPraHu3MOB,
BUA000pa3oBaHNe,  DKOJOTHMYECKHEe  (PaKTOphl,  HIKOCUCTEMA,
NPOAYIIEHTBl,  KOHCYMEHTBHI,  PEAYUEHThl, IeNU  IHUTaHUs,

9KOJIOTUYECKasi MUpaMuIa, OMoreoIeHo3, obuocdepa

YMeHune u3naratb OMOJIOTHYECKUE TEOPHH (IBOTIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIIOLMU), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxoactsa K.M. bapa, uepenoanus
[JIaBHBIX HampaBieHui u myteil sBomounu A.H. CeBeprioBa, yueHust
o Owochepe B.U. Bepnaackoro), omnpenensiTb TpaHUIBI UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMH HAyYHOTO II03HAHUS B OHOJIOTHH
(Habmro/IeHNe W OTHMCAHME JKUBBIX CHCTEM, MPOIECCOB U SIBJIICHUIA;
OopraHu3amisi W TPOBEJACHHE OWOJOTUYECKOTO OKCIICPUMEHTA,
BBIJIBIOKCHHE  THIIOTE3bI;  BBISIBJICHUE  3aBHCUMOCTH  MEXIY
HCCIEAyEeMbIMU BEJINYMHAMHU, 00BACHEHHNE TTOJTy4EHHBIX
pe3ylnbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TIOHSATHUH, TEOpPHH U
3aKOHOB; YMEHHE JieJaTh BBIBOJBI HAa OCHOBAaHWUU TOJYyYEHHBIX

pe3ynbTaToOB)

YMeHue  BBIOCNATH  CYIIECTBEHHbIE  TMPU3HAKU  CTPOCHUS
OMOJIOTMYECKUX OOBEKTOB: BHJIOB, NOMYISUUN, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOTeOIleHO30B M  JKOCHCTEM;
OCOOCHHOCTH  TMPOIIECCOB  HACJIEACTBEHHOM  HM3MEHYMBOCTH,
€CTeCTBEHHOT0 O0TOOpa, BHJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JEUCTBUS 3KOJOTMYECKHX (DaKTOPOB Ha OPraHU3MBIL,
nepeHoca BEUIECTB W [OTOKa DSHEPTMM B  HKOCHUCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHW B HKOCHUCTEMAax CBOEW MECTHOCTH,

KpYroBopoTa BCIICCTB U OHMOr€OXUMHYECKUX IIUKJIOB B 6Hoc¢)epe

YMeHHe [NpUMEHATh NOJY4YEHHbIE 3HaHUS I OOBSCHEHUs
OMOJIOTUYECKUX MTPOLIECCOB U SIBJIICHUH, U1 IPUHATHS IPAKTUYECKUX
peleHnii B TNOBCEJHEBHOM KM3HM B LeIAX oOecredeHus
0€30IaCHOCTH CBOETO 3JI0POBbsSI U 37I0POBbS OKPYXAIOIUX JIOJAEH,
COONIONICHUsT HOPM TIpPaMOTHOTO TIOBEJCHUS B  OKpyXaromei
HOPUPOIHOIN cpeze; NMOHMMaHHE HEOOXOAWMOCTH HCHOJIb30BAHUS
JOCTIDKEHUH  COBpEMEHHOM  OHMonoruum Ui palMOHAIBHOTO

IpHUPOAOII0JIB30BAHUA




YMeHue penars 3JIeMeHTapHbIe OUOJIOTHUECKUE 3a/1a49H, COCTABIISTh

CXEMBI IIEPEHOCA BELIECTB U SHEPTUH B 3KOCUCTEMAX (LIETIH TUTAHUS)

YMeHue BBINOJNHATH JTa0OpaTOpPHBIE U TPaKTUYECKHE pPadOTHI,
coOmoare mpaBwia Npu paboTe C Y4eOHBIM W J1a0OPaTOPHBIM

000pyI0BaHUEM

YMeHue KpUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEpPXKaHMs, BKIIOYAIOIIYI0 IICEBJOHAy4YHbIE
3HaHUS W3 PA3NUYHbIX HCTOYHUKOB (CMMU, HayuHO-mOMysipHBIC
MaTepuabl); pacCCMaTPUBATh TJI00ATBHBIEC SKOJOTHYECKUE MTPOOIIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO

TIO3HIIHIO

10

YMmeHnue cozaBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
00006112351 6MOJIOTHYECKYIO HH(OPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar ouoorun




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mnpupone. Ponp Ouosiornn B (opMHUpOBaHUU

COBPEMEHHOI HaydyHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

Metoapl IO3HAHUSA KUBOW TIPUPOJBI (HAOIIO/IEHNE, SKCIIEPUMEHT, OTIMCAaHUE,
U3MepeHue, KiaccuUKaius, MOJCTUPOBAHHUE, CTaTUCTUYECKass oOpaboTKa

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanmsa

2.1

XKusble cucteMsl (OHMOCHUCTEMBI) Kak MpeaMeT u3ydeHus: Ouosnoruu. CBocTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU opraHu3aluu OMOCHUCTEM: MOJIEKYISPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KJIETKHM. XUMHUYECKHE OJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHKpO3JeMeHThl. Boga u MwuHepanbHble BemecTBa. DyHKIMM BOJIBI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB M CTpocHHE OCIKOB. AMHHOKHCIOTHI — MOHOMEpBI OCJIKOB.
HesamenuMple W 3aMEHUMBIE aAMHUHOKHCIOTHL. AMHHOKHCIOTHBIN COCTaB.
YPOBHH CTPYKTYpPBI OCITKOBOI MOJICKYJIBI (IIEPBUYHAS, BTOPHYHAS, TPSTHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBOMCTBa O€ikoB. buonormueckue
(GbyHKIMH OENKOB.

depmeHThI — OHoJIorHYecKrue Kartanu3aTopbl. CTpoeHHe (pepMeHTa: aKTHBHBIN
HEeHTp, cyOcTtpaTHas crneuuduuHocTb. Kodepmentsl. Butamunpl. Otianuus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYraeBoipl: MOHOCaXapupl (III0K03a, prbo3a U Ae30Kcupr003a), Aucaxapuiabl
(caxapo3a, J1akTo3a) W MoJMcaxapuabl (Kpaxmal, TJMKOIeH, IeJUII0JI03a).
buonornyeckue GyHKIUN YTIEBOJIOB.

Jiunuasl:  TPUTIMLEpHUAbl, cTepounsl, ¢ochomunuasl. 'mapoduiabHO-
rusipooOHble cBolicTBa. buonormueckue ¢ynkuuu nununos. CpaBHEHUE

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU




3.4

Hyxneunossie kucnorsr: JIHK 1 PHK. Hykiieotn sl — MOHOMEpBI HYKJIIEMHOBBIX
kucnot. Ctpoenue u ¢ynkmuu JIHK. Crpoenme u ¢ynknuun PHK. AT®:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo il u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOuue npu3sHaky KJIETOK: 3aMKHYTast
HapyxHass MeMOpaHa, Mojiekynbl JIHK kak reHernyeckwii ammapar, cucrema

cuHTEe3a Oernka

3.7

Tunsl kneTok: sykapuoTudeckas u npokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuoTnueckoil  kierku. Kierounast crenka Oakrtepuil. CrpoeHue
JYKApUOTHYECKON KiIeTKHM. OCHOBHBIE OTIUYHS PACTUTEIHHOM, KUBOTHOU W

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAJIUKC, UX
¢byukimu. [Tna3marndeckas MemOpana, e€ cBoiictBa U (pyHkuuu. Lluronnazma u
e€ opranouapl. OgHOMEMOpaHHbIE OPraHOMABI KJIETKH: SHIOIUIa3MaTHYecKas
cetb (DOIIC), ammapar Tombmku, mu3ocombl. [loyaBTOHOMHBIE OpPraHOMIBI
KJIETKU: MUTOXOHJIpUH, TutacTHabl. [IponcxosxieHrne MUTOXOHIPUI U IIaCTU/L.
Buner mnactun. HememOpanHble OpraHoubl KIETKH: PUOOCOMBI, KIETOYHBIH

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUI0B KIETKU. BritoueHus

3.9

SAnpo — perynasTopHbld 1eHTp KieTku. CTpoeHHe siapa: saepHas 000JI0YKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

H(I/BHGI[GS[TCHBHOCTB KIICTKHU

4.1

OOMeH BemecTB, WM META00JU3M. ACCUMIIIAIMS (TUIACTUYECKUM OOMEH) U
JTMCCUMWIALIUS (SHEPreTUYeCKuid 0OOMEH) — JIBE€ CTOPOHBI €IMHOTO Ipoliecca
MeTrabosim3ma. Tunbsl oOMeHa BemecTB: aBTOTPO(HBINA 1 reTepoTpodHbIii. PoJb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®otocunrtes. CBeroBas U TeMHOBas Pa3bl poTocuHTe3a. Peakiuu GoTocunresa.
D¢ddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE HOTOCHHTE3A IS )KU3HU Ha 3emiie.
Bnusnue ycnmoBuit cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TMOBBIMICHUS €rO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIe OakTepuu. 3HAUeHUE XEMOCHHTEe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKI/Iﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BLIACJICHHUC H
AKKYMYJIIMPOBAHUEC OSHECPruh B KIICTKEC. OTallbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie n €ro BUBI. KI/ICJ'IOpO,Z[HOC OKHCJICHHUC, UM KJICTOYHOC

npixanue. DPPEeKTUBHOCTh IHEPreTUIECKOTO 0OMEeHa




4.4

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JJHK.
Peanu3anus reHetnueckoil nHpopManuu B KiIeTke. [ eHeTUYeCKUil KO U ero
cBoiicta. Tpanckpurnims — matpuunbiii cuate3 PHK. Tpancsus — buocuntes

6enka. KogupoBanue amuHOKHCIOT. Posib prbocom B OrocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopus otkpeitus Bupycos (/1.U.
WBanoBckmii). OCOOCHHOCTH CTPOCHUS W IKH3HEIACSATEIHLHOCTH BHUPYCOB.
Bbakrepnodarn. bone3nu pacreHWi, KMBOTHBIX W YEJIOBEKA, BBI3BIBACMBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3dyaurens CITNda.

[IpodunakTrka pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUIMA

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1uki, wid >KU3HEHHBIM HHUKIT KieTku. WHTepdaza u muTos.
[Ipoueccel, nporekaromue B uHTEepdasze. Permkanus — peakuus MaTpUYHOTO
cunte3a [IHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHII.
JluniouHBIH W TAlUIOWIAHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XpOMAaTHIBI.
[uTonornueckue OCHOBBI PA3MHOXKEHHS W WHAWBHUIYaJbHOTO Ppa3BUTHUA
OpraHU3MOB.

Henenne xnetkn — muto3. Craguu muto3a. [Iporeccsl, nmpoucxonsanme Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

@®opMbI pa3MHOKEHHSI OPTaHW3MOB: Oecrojioe M 1moJioBoe. Buuel Gecrosoro
pa3sMHOXEHHS: JCJICHWE HaJBOE, IMOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOYKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0JI0TO0.
Meiio3. Craguum wmeio3a. Ilpoueccel, mpoucxosiiue Ha CTaausx Meio3sa.
IToBenenue xpomocom B Mero3ze. Kpoccunrosep. buonorndeckuii cMmbici U

3Ha4YECHUE MeNo3a

5.4

I'amerorenes — mporecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [TonoBbie
JKeJe3bl: CeMEHHUKH U AnYHUKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK —
rameT (CepMaTo30u/l, SIMIeKIeTKa) — cliepMaTrorenes u oorene3. OcoOeHHOCTH

CTPOCHHUA SIMIIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3). OMOpPUOHANBHOE  pPa3BUTHE
(3MOpuorenes). Jtarnbl SMOPUOHATLHOTO PA3BUTHUS Y TO3BOHOUHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opranoreHes. IloctamOpuonanbHoe pa3putue. Tumbsl
NOCTAMOPHOHANIBHOTO Pa3BUTHSL: MpsIMOE, HenpsiMoe (JIMUMHOuYHOE). BrusiHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHbBIE
YPOJCTBA.

Poct u pasButne pacreHuil. OHTOTE€HE3 LBETKOBOI'O PACTEHMS: CTPOCHHE

CCMCHHU, CTaIUN PA3BUTHUA




HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPraHMU3MOB

6.1

IIpenmer u 3anaum reneTuxu. Mcropus pa3Butus reHeTUK. Briaa poccuiickux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeToabl TEeHETHUKU
(THOPHUIOIOTHYECKUH,  IUTOTCHETUYCCKUH,  MOJICKYJISIPHO-TCHETUYCCKU ).
OcHOBHbIE r€eHEeTHUECKHE TIOHTHS. | eHeThuecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpelBaHUN

6.2

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, YCTaHOBJIeHHBIE [. MeHnenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. [IpaBuwio JOMUHHUpOBaHUsSA. 3aKOH PACIICTUICHUS TMPU3HAKOB.
I'unioresa unctoTel rameT. [1oJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpenMBaHue. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUSI PU3HAKOB.
[{utoreHeTnyeckne OCHOBBI JNUTHOPHUIHOTO CKpPENIMBAaHUS. AHAITU3UPYIOIIEE
ckpernuBanue. Vcrnonp30BaHME  AHATU3HUPYIOMIETO  CKPEIIMBAaHMUS IS

OTIpe/ieNIeHUs] TEHOTHIIA 0COON

6.3

CuerieHHOe Hacnen0BaHue npu3HakoB. Pabora T. Moprana no crernjieHHOMY
HacJleIOBaHUIO TeHOB. HapylieHue cuemieHus TEHOB B pe3ynbTare
KpOCCHHIOBepa. XPOMOCOMHAas TEOpHsI HACIEACTBEHHOCTH. I eHeThueckue
KapTBhl.

I'enernka mosa. XpoMOCOMHOE OIpEAeieHre MoJia. AyTOCOMbl U TOJIOBBIE
XpoMocoMbl. ['oMorameTHele U rereporameTHble opraHusMbl. HacnemoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C I10JIOM

6.4

H3menurnBocTh. BUIBI H3MEHUMBOCTH: HEHACNIEACTBEHHAs M HACJIEACTBEHHAS.
Pone cpembl B HEHaclHeACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOIU(GUKAIIMIOHHOW HW3MEHYMBOCTH. BapwalMoHHBIA psii W BapHallMOHHAS
kpuBas. Hopma peaknum mnpusHaka. KonwdecTBEeHHBIE M Ka4eCTBEHHBIC

IIPU3HAKH U UX HOPpMA PCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, WM TCHOTHUIIMYCCKasA, HU3MCHYHMBOCTD. KomOnnatuBHas
W3MEHYMBOCTh. Melo3 W I0JIOBOM mpooecc — OCHOBa KOMOMHATUBHOU
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH NU3MCHYHNBOCTD. Knaccmbnxaum[ MyTaHHﬁ:
T'CHHBIC XpPOMOCOMHBLIC, TCHOMHBIC. YactroTau IMPUYNHBI MYTaHHﬁ. MYTal"eHHLIC
(I)aKTOpLI. 3aKOH TOMOJOTMYECKUX pAaoB B HacCJIEJCTBEHHON H3MEHUYMBOCTH

H.N. BasuioBa

6.6

I'enernka uenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOJBI TE€HETUKH
YeJI0BEKA: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXUMUYECKUH, MOJEKYyIsIpHO-reHeTndeckuil. CoBpeMeHHOe OIpeieieHne
TEHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C
nomoinbto IIP-ananu3a. HacnencrBenHsle 3abosieBaHUs 4ellOBEKa: T'€HHbIE

00J1€3HH, 00JIE3HU C HACJIEACTBEHHON MPEPACOI0kKEHHOCTHIO, XPOMOCOMHBIE




6one3nn. CoMaTHUECKHEe W TeHEepaTHBHbIE MyTalMH. [IpUHIMIIBI 3J0pPOBOTO
06p333 KHU3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I 1 JICUCHHA TI'CHCTHUYCCKUX
00JIe3HEH. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBAHMUE. 3HaueHue
MCI[I/IIII/IHCKOﬁ FCHCTUKU B MNPCAOTBPAIICHHU MW JICHCHHUHM TI'CHCTUUYCCKUX

3a00JI€BaHUI YETIOBEKA

7 Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

Cenexkuus kak Hayka M Ipolecc. 3apoKICHUE CEJIEKIUU WU JOMECTUKALUS.
71 VYuenne H.M. BaBuioBa 0 IeHTpax NPOMCXOXKIEHUS M MHOT000pasus

KYJIbTYpPHBIX pacTeHuil. LIeHTpbI MpouCX0XKAeHUS TOMAITHUX KUBOTHBIX. COpT,

nopoja, MTaMM

CoBpemMeHHbIE METO/bI celeKInUu. MaccoBbli M MHAMBUIYaIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHHi U *KUBOTHBIX. OlLleHKa 3KcTepbepa. bimskopoacrBeHHOE
ckpernuBanne — MHOpuauHT. Yuctas nuHusa. CKpenuBaHWE YHCTHIX JTHMHUH.
7.2 I'erepo3suc, wiu rubpuanas cuna. HepoicTBeHHOE CKpelBaHUE — ayTOPUIUHT .
Otnanénnast rubpuauzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJIYYCHHUE TOJUIUIONI0B. JlOCTHIKEHUS CENEKIMH PACTCHHUH, >KUBOTHBIX H

MHKPOOPTraHU3MOB

buoTtexHosioruss Kak OTpacib MPOU3BOJACTBA. [€HHAs HMHXKEHEPHUs. OTarbl
co3manus pekomOuHantHOM JIHK m TpaHcrennsix opranmsmoB. Kierounas
73 unxeHepusa. Kierounble KynbTypbl. MHUKpPOKIOHAJIBHOE Pa3MHOXKEHHE
' pacrenuii. KioHupoBaHWE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpraHu3MOB. JKOJIOTUYECKHE M dTHYecKue npoodieMbl. [MO — reHeTHYecKu

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KIJACC

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 DBOMIOIMOHHAS OHOIOTUS

OBOJIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHUH.

CBupnerenbctBa  3BosioLuU.  [lameoHTonOrMYecKHe:  IMOCIIEA0BATEbHOCTh
HOSIBICHUsSI BUJIOB B MAaJE€OHTOJIOTMYECKON JIETONHCH, MEPEeXOAHbIe (OPMBI.
1.1 buoreorpaduueckue: cxonctBo u paznuuue (ayH U (GIop MaTepukoB U
OCTPOBOB. DMOpPHMOJIOTHYECKHE: CXOJCTBA M pasjinyMsi SMOPHOHOB Ppa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  T'OMOJIOTUYHBIE,

AHaJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBbI. MOJ'ICKYJBIpHO -




OHMOXMMHUYECKUE: CX0JACTBO MCXaHHM3MOB HACJICACTBCHHOCTH W OCHOBHBIX

MeTabO0JIMYEeCKUX MyTeH y BCEX OPraHu3MOB

1.2

OpomononHass  Teopuss Y.  Jlapuna. Ilpeanochuiku  BO3HUKHOBEHUS
napBUHU3MA. JIBHMKYIIME CHIIBI SBOJIONWK BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE ITPU OrPAHUUYEHHOCTH PECYPCOB, HEOTIPEICTEHHAS U3MEHYUBOCTb,

00opn0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopust sBosonuu (CTD) u OCHOBHbIE €€ TOJIOKEHUSI.

MuxposBomntonus. [lonmymamus kKak eIMHUIA BUAA U 3BOJIOLHHA

1.4

JBuxymue cuibl (pakTophl) SBOJIIOLMUA BHUIOB B Npupoie. MyTalnOHHBIN
rpouecc U KOMOMHATUBHAS W3MEHYUBOCTb. [loMynsiMOHHBIE BOJIHBI U JIped
reHoB. M3onsauusa u murpamus. EcrecTBeHHbIN 0TOOp — HANpaBIIsOLIMM GakTop
sBoJIIOLIMU. DPOPMBI ECTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT, OPraHU3MOB KakK pe3ynbTaT dBojouuu. Ilpumepst
MPUCTIOCOOIEHUH y OpraHm3MOB. ApoMopG 036l B UIMOATATITAITUH.

Bun wu  BumooGpazoBanme. Kputepunm Buga.  OcHOBHblIE  (OpPMBI

BH1000pa30BaHus: TeorpadudecKoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  DPopmbl  dBOMIONUM:  (uUIeTHYECKas, AUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIoNMN

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM KU3HU. HayuHble rumoTess
BO3HUKHOBEHHUS >KM3HU Ha 3emie: abuoreHe3 M mHaHCHepMus. XUMUYecKas
SBOJIIONMS. OKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUYECKOW SBOJIOIMH.
Hauanpabie sTansl Ouonoruveckoit sBosronuu. ['umoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emiie mo spaM u nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. Ilaneosoiickas spa u €€ MepuoOIbl: KEMOPHICKHUH,
OPJIOBUKCKUW, CUIYPUICKUNA, JE€BOHCKUH, KaMEHHOYIOJbHBIM, NEPMCKUMN.
Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3o¥ickass 9spa W €€ mepuojabl: NAIEOrCHOBBIN, HEOT'C€HOBBIMH,
AQHTPONOI€HOBBIM. XapaKTepUCTUKA KIMMAaTa U TEOJIOTMYECKUX MPOLECCOB.
OCHOBHBIE ATAIbI YBOJIOLUU PACTUTENBHOTO U )KUBOTHOTO MUpPa. ApOMOP(O3bI
y pacTeHuil U KUBOTHBIX. [losiBIEeHUE, pacluBeT U BBIMUpPAHUE TPYMH >KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCcKkoro Mupa KaK OTpaKCHUC 3SBOJIIOIOHU. OcHoBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB
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DBoJIONMS YelloBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTue mpeicTaBieHU O
MIPOUCXOXKICHUU YelloBeKa. MeToabl m3ydeHus aHTpororenesa. CxoacrBa u
pa3nuyms YyeloBeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YEeTIOBEKA.

JBwxymue cuitsl (pakTopsl) aHTpornorenesa. HacnencrsenHas N3MEHYHBOCTD U
€CTeCTBEHHBIN 0TOOp. OOLIEeCTBEHHBI 00pa3 KU3HU, MU3TOTOBJICHHE OPYAUi

TPY/a, MBILICHHUE, PEYb

2.5

OcCHOBHbBIE CTaAMM U BETBHM 3BOJIOLUHU YEJOBEKAa: aBCTpAJIONUTEKH, YernoBek
ymenslid, YemoBek mnpAMoxondmui, YenoBek HeaHAepTanbCkuil, Yenosek
pazymubiid. Haxoku uckonaembIx OCTaHKOB, BpEMsI CYIIECTBOBAaHUS, 00IacTh

pacripocTpaHeHusi, 00bEM rOJI0OBHOTO MO3ra, 00pa3 >KM3HHU, OpyIus

2.6

UYenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €EBpOIIeOU IHAs (eBpa3uiicKas),
HErpo-aBCTpajoujHas  (PKBaTOpHalibHAsg),  MOHIoJoMaHas  (a3MaTCKo-
aMepuKkaHckas). UepTsl MPUCTIOCOOICHHOCTH TPEACTABUTENICH UYETOBEYECKUX
pac K ycinoBHsIM cymiecTBoBaHMs. EnmHCTBO wyenoBeweckux pac. Kputuka

pacusma

Oprasu3Msl 1 OKpyKaroias cpeia

3.1

DKOJIOTHSI KaK HayKa. 3aJayd W pasjelibl 3KOJOTUH. MEeTOIbl 3KOJIOTrHYECKUX
ucciaeaoBaHUM.  DKoJlorMdeckoe  MupoBo33peHue.  Cpeapl  oOuTaHUA

OpraHu3MoOB: BOJHAsA, HA3EMHO-BO3AYyIIHAsA, IOYBEHHAA, BHYTPUOPraHU3MCHHAsA

3.2

Oxosornueckue  dakrtopel. Kmaccuduramus skojgorndeckux — (GaKkTOPOB:
abuoTHUYecKre, OMOTHYECKHE W aHTPOIOreHHbIC. JlelicTBHE 3KOJIOTHYECKHX

(hakTOpOB Ha OPraHU3MBbI

3.3

Abuotuueckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. POTONMEPHOIU3M.
[Ipucnocobnenuss oOpraHu3MoB K JCMCTBUIO a0MOTUYECKUX (DaKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢dakropsl. Bunsl 6MOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHLIUS,
XMUIHAYECTBO, MMAapa3uTU3M, MYTYalIu3M, KOMMEHCAIM3M (HaXJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HA4YeHHE OHOTHYECKHX

B3aUMOACUCTBUI 11 CymieCTBOBAHUS OPIraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTHUYECKHE XapaKTCPpHUCTUKHU MOMyJIsInu. OcHOBHbBIC IMoKa3aTcjin
MomyJsauu: 4YruCJICHHOCTh, INNIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTBH, IMMPUPOCT,

MUIpanus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIYJISINUU U eé peryindanugd

COO6H.I€CTB21 M 3KOJOTI'MYCCKHUEC CUCTEMBI




4.1

CoobmecTBo opranuzMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBa,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-nomMuHaHTel. CBS3U B

OHOIEHO3E

4.2

Okojorudeckue cucrembl (dkocucrtembl). [lonstue 00 3kocucreme u
ouoreoneHo3e. DOYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U TIOTOK OJHEPrUM B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU YKOCUCTEMEI. [IHIeBbIie memnu u
cetu. OCHOBHBIE TIOKAa3aTeJM HAKOCHCTEMBbI: Ouomacca, HIPOAYKLHS.
DKOJIOTHYECKUE MUPAMUJIBI: TPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBoICTBa

9KOCHUCTEM: YCTOMUYMBOCTb, caMOperysanus, pazsutue. Cykieccus

4.3

[Ipupoanbie 3KocHCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO WIIN
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE SKOCHUCTEMBI. ATpOSKOCHCTEMBI. Ypb60osKOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobOpazne xkak QakTop ycroumBoctH dKocucteM. CoxpaHEHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenune B.U. Bepnanckoro o Ouocdepe. ['panunpi, coctaB M CTpPyKTypa
ouocdepsl. Kuboe BemectBo u ero ¢yHKuu. OcoOeHHOCTH OHOchephl Kak
r100abHOM 3KOCUCTEMBI. JIMHaMUYeCcKOoe paBHOBECHE M OOpaTHas CBs3b B
ounocdepe. KpyroBopoTsl BemecTB U OMOTCOXUMHYECKHE ITUKIIBI 3JIEMEHTOB

(yrnepona, a3oTa). 30HAIBHOCTh OMoChepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B O6uochepe 3emiin. AHTpOIIOTeHHBIE M3MEHEHUsI B Onocdepe.
['moGanbHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIPaBICHHUS TPUPOAHBIMH pecypcaMd U HX

HCIIOJIB30BaHUC. Z[OCTI/I)KGHI/IH OHOJIOTHH U OXpaHa IIpUpPOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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