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HOACHUTEJIBHAS 3AIIUCKA

[Ipu pa3paboTke mMporpaMMbl MO OHUOJOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeTICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COACpKAHHUA Y4EOHOrO TMpeaMeTa
«buonoruss» cocraBwin: KoHuenrtyaiabHble mnonoxkeus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJIel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUST 00 OOIMIMX HENIX U
NPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
oOmero oOpasoBanusi B Poccuiickoit ®enepanuu, a TakkKe MOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOU IIPUPOJIBI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrimacHO Ha3BaHHBIM TOJOXKCHHSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owosoruu Ha€T MpeAcCTaBICHHE O IeNsAx, 00 oOmen
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYUYAIOUIUXCS CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», omnpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM U TeMmaw,
PEKOMEHIyeMYIO TIOCJIEIOBATEIIBHOCTh M3YYCHHS YU4EOHOTO Marepuaia ¢ y4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmMe mo OHONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TIPEIMETHBIM pe3yibTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHLHON
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
(GopMUpOBAaHHEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3710pOBOM
oOpa3e XM3HU U OEpEeKHbIM OTHOILIEHHUEM K OKpYXarolled MPUPOAHON cpele.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHMHU >KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpamMMe MO OHOJOTHH yJEJICHO BHHUMAaHHUE HCIOIb30BaHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU AJISl pEICHUS MPUKIAIHBIX 3a7]a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIIEJICTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEAMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
[[eJIeCO00Pa3HOr0 TOBENCHUS B OKPYXKAIOMIEH NPUPOIHOW Ccpeae, aHaliuza
BIIMSIHUSI XO3STCTBEHHOW JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX H
MCKYCCTBEHHBIX KOCUCTEM. Y CUJICHHE BHUMAHU K MPHUKIATHON HAIIPABICHHOCTH



yueOHOro mpenmera «buonorus» mpoaUKTOBAHO HEOOXOIUMOCTHIO 0OEeCTICUEHUSs
YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJbHbBIX 3aJa4 IIKOJIBHOIO OMOJOTHYECKOI0o
oOpa3oBaHusA, KOTOpas npexanonaraer (GopMupoBaHHe Yy  OOydaroUIuXxcs
CHOCOOHOCTH aJalnTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. Ona oOecreunBaer (GOpMUPOBAHUE Y OOYYAIONIUMXCS MPEJICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3alldd U JBOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpeaHero  oOmero o0pa3oBaHMs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odOecrneynBaeT ycioBHs Uisi (OpMUpOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSMU U3 JPYTUX YU€OHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEpKaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

OT60p coxepkanmsi yueOHOro mpenMera «buosjorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphl, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPUPOJIHON cpejie, BOCTPpEOOBaHHBIC B IOBCEIHEBHOMN
KU3HU U TPaKTUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIMu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMOJOTUN OCYIIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alud U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro nmpeamera «buomorus»
BBIJICJICHBI CIICIYIOIIUE COAepKaTesibHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass 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
MUpa JKMBOM MPHUPOJBI HAa OCHOBAHWM 3HAHWM M OIBITA, IOJYYEHHBIX MIpHU
U3y4YeHUU OHOJIOTHUY;

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
AKOJIOTHYECKOH KYIBTYPHI, 111 (HOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHMIA.

B cucteme cpennero oOmiero oopasoBanusi yueOHBIM npeaMeT «bruomorusy,
H3ydaeMblii Ha 0a30BOM ypOBHE, SIBJISETCS 00s3aTEIBHBIM YUSOHBIM MTPEIMETOM.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

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

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUUYHAA CTPYKTypa). XUMHUYECKHE CBoHcTBa OelkoB. buonoruueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubdo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiicTBa. buonormveckue ¢GyHkuuu JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

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

Hurtonorust — Hayka o kierke. Knetounas teopust — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Ipoucxoxaenne MHUTOXOHAPHH W Tuiactui. Bunbl tactun. HememOpaHHBIE
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npuponae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

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 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEHUM, SKCIIEPUMEHTOB, MHUKpOIpEnapaThl PacTUTEIIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe CTpoeHMsI KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Posib ¢pepmMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusiaue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTwmdeckoil mHMOpManuu B KIETKE. | €HETUYECKUH KOJ H €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTHM CTPOGHHS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, « 'eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Moaesb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

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

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

[Iporpammupyemas rubesnb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpraHMW3MOB, €r0 3HAYEHHUE JIJIs1 CEJICKIUU.

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

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

'ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK y KHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHEe (OHTOT€HE3). OMOpPHMOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOIOTBOPEHUE y LBETKOBBIX paCTeHU», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
4yesoBeKka», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
OUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE T'€HETUYECKUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomuHUpoBaHHs. 3aKOH pACIICIUICHUS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemuBanye. Mcnoinb30BaHne aHATU3UPYIOUIETO CKPEIIUBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE OMNpeAeieHUuEe MmoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM TreHOTUINIMYECKas, H3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSIJ0B B HAcCHeACTBEHHOW n3MenunBocty H. M. BaBunosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpeMeHHOE OnpeeeHNe TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u reHepaTuBHble MyTauuud. CTBOJNOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
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.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpenimBaHUE,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C moJIoM», «KapuoTumel YemoBeka W KUBOTHBIX», «BHIbI
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunHupoBanue», «Jurubpuanoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlabopatopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO H
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuenne H. WM. BaBuioBa 0 I1EHTpaxX TMPOUCXOKACHUS UM MHOro0o0Opas3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHusg. CKpelMBaHUE YHUCTHIX JUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Taribl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuit», «llopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  YyYacTOK, B TEIUIMYHOE XO34WCTBO, JAaOOpPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHue HBONIONMOHHON TEOPUHM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W Pa3IU4Usl IMOPHOHOB pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHu3MOB.

OpomtounonHass Tteopust Y. JlapBuna. [Ipeamnocbulku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYypCOB, HEOIpeAesi€HHAas N3MEHUYUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bostonnu (CTI) u €€ 0OCHOBHBIEC TOJIOKECHMUS.

MuxkposBosorus. [lomymsiius kak eAMHUIA BUA U DBOJIOLUU.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHBI 0OTOOp — HampaBiusmuil (Qakrtop dBomroruu. DopMBI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crieruanu3anys. AJanTuBHAS paararius.

JdemoHncTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cOpToB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «boppba 3a cymecTBoBaHue», «IIprucrOCOOIEHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHA MOJETh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BJIaxHble TmpenapaTthl «Pa3Butue HacexkoMoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pab6ota Ne 2. «OnucaHue NpucrnocoO0IeHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUSI. AOHMOTCHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM U HUX 3BOIIOIUSL.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ NepUoAbl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

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



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
XKUBOTHBIX. [T0osiBIIEHUE, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
IIPOUCXOXKIAECHUN YeJIoBeKa. MeTtonsl u3ydeHus anTponoreHesa. CxoacTtBa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pas3 KU3HU, OPYIHSL.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYIIECTBOBAHMS. EJNMHCTBO 4YeIOBEYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokaprotnueckas KieTtka», «COBpEMEHHas CHCTEMa OpPraHUYECKOr0 MHPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JI0IN», «HeT0BeUeCKHUe pacel».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHyYecKas TaOnuia, KouleKuus «DOopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAyYHbIN WINA KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIH3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa 4uCI€HHOCTH MONYJISIUNUU U €€ PeryJIsaiusl.

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTH NOMYJSAuU HHDY30puu-Tyhenbkny, «[lumesie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

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

[Tpaktuueckas padota Ne 2. «[lomcyu€T MIIOTHOCTH MOMYJSIUNA PAa3HBIX BUOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckne cucteMbl (dkocuctembl). llonstue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcHOBHBIE TOKa3aTeau SKOCUCTEMBbI: Ouomacca, MPOAYKIUSA. IKOJIOTMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB U CTpPyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yriaepoja,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToWunBocTU Ouocdepsl. OCHOBA paIMOHATIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmu nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BakHelllas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH OuOChHEPHI,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuul U KOJUICKUHUU pACTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTN HA  BA3OBOM  YPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHUIA

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

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeameTra «buosorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYHME OSKOJOTMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIIOBEKY TPyJa M CTAapIIEMy IOKOJCHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAIOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPCHHE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh 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 OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU AECATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIIEE MHOTOHALIMOHAIIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HA4YCHHs] OHWOJOTMUM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE TYXOBHBIX IEHHOCTEN POCCUIMCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI 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
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM U HENPUATHUSI BPEIHBIX MPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa30OBaHHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

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
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH NPOoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJIOTHUUYECKHUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOM, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPAKTUKE, TOTOBHOCTHU K YYAaCTUIO B MPAKTUYECKOU EATEIBHOCTH 3KOJIOTUUECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOW M YMTATEIbCKOW KYJIbTYpPbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

noHUMaHue crenudukd OUOJOTUM KaK HayKd, OCO3HaHUS €€ polu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JIE COBPEMEHHOW IUBUIIM3AIIMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
o0OecrieueHusi Mmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIOHATIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOU YacTH (DYHKIIMOHAILHON TPaMOTHOCTU OOyYarommXcs, GOpMHUPYEMOit
MIPY U3y4YECHUU OMOJIOTHH;

IIOHMMAaHNE CYHUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MHPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
peuieHus npooyieM B peaibHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS y4eOHOTo mpenmera «buomorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE TIOHATHS, OTPa)KaroIIne
[IEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa W CHENH(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUcTeMa, Hay4yHbId (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UccleloBaHue,  HAaONIOJeHue, HU3MEpPEeHHe, HKCHEPUMEHT U JPYrux),
YHHUBEpCAJIbHbIE yueOHbIE JeHCTBHS (IMO3HABATENBbHBIE, KOMMYHHUKATHUBHEIC,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIC MEXTUCITUTUINHAPHBIC,
MHUpPOBO33PCHYECKHE 3HAaHWS W  yHHBEpCalbHbIE Yy4eOHbIC JCHCTBHS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOrMUYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C APYTUMU HOHATUSAMH);

ONpEeNENATh LM JACSITEIbHOCTH, 3a/aBas NapaMeTpbl W KPUTEPUHM HX
JIOCTHKEHHUS, COOTHOCUTD PE3YyJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMH LIEISIMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS U1 00bsACHEHUS (PAKTOB U SABJICHUMN
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHbIC, JACIyKTHBHBIC, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTHM M TPOTHBOPEUYUS B PACCMaTPUBAEMBIX
ABIIECHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSATD CXEMHO-MOJIEIIbHBIC cpeacTBa A NpEeICTaBICHUS
CYIIECTBCHHBIX CBSI3€ M OTHOIIEHUH B M3Y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a1a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX WHPOpMAIUH (TEKCTE y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTUBHOT'O MICIIOJIB30BAHUS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Owonornyeckoil MHpOpMANME: TPUMEHATH XUMHYCCKHE, (DHU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYalluH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBIIATH IUIaH JEUCTBUH,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBAaTh WJAEU C TMO3ULUMWA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIBTATOB LEISM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATH PHUCKH W CBOECBPEMEHHO NPUHUMATh PEIIEHUS IO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyeckue s yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUusAX, CBSA3aHHBIX ¢ Ouojoruei. B mporpamme mnpeamMeTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpBhIBaTh COJEP)KAHHE OMOJOTHYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTe rpaHUIIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYUHAMHU, OOBSICHEHUE TMOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHIAUBUAYAILHOTO pPa3BUTHS  OpraHW3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JII0JIeH, COOJII0JICHHUSI HOPM T'PaMOTHOTO TTOBEJICHUSI B OKPY KArOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIJICHHOE HAaCIeIOBAaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, KOJIOTUYECKUE (PAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUH M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB U OHUOT€OXMMHUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0/IEHNs HOPM TPaMOTHOTO TMOBEICHUS B OKPYKAIOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUs );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHWs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHUS,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (¢ poBbIE)
Ne i/ Konrtpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBple crcTeMBI M MX OpraHU3aLus 1 https://m.edso00.ru/L7K105N9Q
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
4 KuzaeneaTeabHOCTh KIETKHA 6 https://m.edsoo.ru/WA4T1H4X1L
P
5 A3MHOICEHHC 1 HIANBIAYAIbHOC 5) 1 https://m.edso0.ru/BOIM3D1Q40
pa3BHUTHE OPraHU3MOB
H
6 ACICACTBCHHOCTE H HEMEHAHBOCTD 8 1.5 https://m.edsoo.ru/K4Q4P3Z3Y
OpraHu3MOB
C .0
7 CIICKILT OPratHsMOoB. LICHOBGL 3 https://m.edso0.ru/G8F5Q0R3K
OMOTEXHOJIOT I
8 PezepBHoe Bpems 1 https://m.edso0.ru/D40108L0S
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (PPOBbBIE)

Konrpoiasbubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThI
DBOJIONIMOHHAST OUOJIOTHS 9 1 https://m.edsoo.ru/R6GOTOB2H
B
OSHHKHOBCHIE H PasBITHE AHSHH Ha 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
3emiie
OpranusMsl 1 OKpyXarolas cpeia 5) 1 https://m.edso0.ru/QOF7W3Q4C
CooOmiecTBa 1 3KOJIOTHUECKHUE CUCTEMBI https://m.eds00.ru/Z3D9Q3V0S
PesepBHOE Bpems https://m.edsoo.ru/POD3V1J6C
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buosorus B cucreme Hayk

07.09.2026

https://m.edsoo0.ru/L3N5X6G2Y

Merto sl I03HaHUS KUBOU

npupoabl. [lpaktuueckas padora

Neo 1 «Mcnons3oBanue
Pa3IUYHBIX METOJIOB TIPH
M3y4EHUN OMOJIOTHYECKHUX
00BeKxTOBY. BXxomHas
KOHTpOJIbHAs paboTa.

0.5

14.09.2026

https://m.edso0.ru/J3G9X4D7E

Brnomornueckue cucTeMsl,
MPOIIECCHI U UX MU3yUEHHUE

21.09.2026

https://m.edsoo0.ru/P6 ASW5C2X

XUMHUYECKUI COCTaB KIIETKHU.
Bona n MuHepanbpHbIe COJTH

28.09.2026

https://m.edsoo.ru/HOK8AGCIF

benku. CoctaB u cTpoeHue
0enKoB

05.10.2026

https://m.edso0.ru/Q6J215K1J

depMeHTbI — OHOJIOTHYeCKHe
Kataiuzaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpumepe
aMHJIa3bl WM KaTaasbl)»

0.5

12.10.2026

https://m.edso0.ru/P8Q204TOF

Vraesoasl. JIunuael

https://m.edsoo0.ru/Q8Y8G5J1B



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B

19.10.2026

Hyxneunnossie kucnotsl. ATO

09.11.2026

https://m.edsoo.ru/M1Q8NOY5C

I/ICTOpI/Iﬂ 1 MCTOABI U3YUCHUS
kinetku. Kinerounas TCOpHUA

16.11.2026

https://m.edsoo.ru/AOPOE1L6Q

10

KneTka kak 1esoctHas xuBas
cucreMa

23.11.2026

https://m.edsoo0.ru/I8B9Y9Z1N

11

Ctpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHas padoTa
Ne 2 «MI3yuenue ctpoeHust
KJIETOK PaCTE€HH, J)KUBOTHBIX,
rpuboB U1 GaKTepuii Moja
MHUKpPOCKOTIOM Ha FTOTOBBIX
MUKpOTpenaparax u ux
OTIHICAHHE»

0.5

30.11.2026

https://m.edsoo.ru/U5C3M3A10

12

OOMEH BEIIECTB WU
MeTaboIn3M

07.12.2026

https://m.edsoo.ru/W3W7F8M9B

13

doTtocunaTe’. XeMOCHHTES

14.12.2026

https://m.edsoo.ru/E1Z2R009B

14

DHepreTUYecKuii 0OMeH.
KonTponbnas pabora.

21.12.2026

https://m.edsoo.ru/H3D3Y6VOH

15

’Kv3HEeHHBII UK KIETKH.
Jlenenue KiaeTku. MuTo3.
Jlaboparopnas pabota Ne 3
«HaOmronenne MuTo3a B KJIETKax
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

28.12.2026

https://m.edsoo.ru/EOX7D6P5C

16

Buocunres Oenka. Peakims

https://m.edsoo.ru/E3R813D8J



https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J

MaTpHUYHOI'O CUHTC3a

11.01.2027

17

Tpancnsnus — OGHOCUHTE3
Oenka

18.01.2027

https://m.edsoo.ru/ESTONSWIH

18

Hexnerounsie hopmbl )KU3HA —
BUPYCBI

25.01.2027

https://m.edsoo.ru/J3B9G7A8B

19

DopMBbI pa3MHOKEHUS
OPraHu3MoOB

01.02.2027

https://m.edsoo.ru/P7E0V8V0S

20

Meiio3s

08.02.2027

https://m.edsoo.ru/VOS8G3A6W

21

OO6pazoBaHue U pa3BUTHE
IIO0JIOBBIX KJIETOK.
O1u1010TBOpPEHHE.
JlabopaTtopnast padota Ne 4
«3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»

0.5

15.02.2027

https://m.edsoo.ru/B5G70Q9N3B

22

NHnuBuayaibHOE pa3BUTHE
OpraHu3MOB

01.03.2027

https://m.edsoo.ru/A8S8W9F2F

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTU U
W3MEHUYHUBOCTH

15.08.2027

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH HACIIEI0BaAHUS
MpU3HaKoB. MoHOTHOpUIHOE
CKpeIllBaHHE

22.03.2027

https://m.edso0.ru/X0T3G9D4X

25

I[I/II"I/I6pI/II[HOC CKpCIIUBAaHUC.
3aKO0H HE3aBHCHUMOIO
HacCJICAOBaHU: ITPU3HAKOB

05.04.2027

https://m.edso0.ru/U5sM0QOT6M

26

CLICHJ'ICHHOC HacCJICcJO0BaHUC

0.5

https://m.edsoo.ru/B3F9A3Y7K



https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K

npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pe3yinbTaTOB MOHOTUOPHUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y
Ip030(UITBI HA TOTOBBIX
MHUKpOITpernaparax

12.04.2027

27

T'enetuka nmona. Hacnenosanue
HpI/I3HaKOB, CHCIIJICHHBIX C
IIOJIOM

19.04.2027

https://m.edsoo.ru/F6T4C9V1Z

28

M3MeHuYnBOCTb.
Henacnencrsennas
M3MEHYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue

MO U (DUKAITHOHHO U
M3MEHUYMBOCTH, TOCTPOCHUE
BAapHUAIIMOHHOTO psAJa U
BapHallMOHHOW KPUBOW»

0.5

26.04.2027

https://m.edso0.ru/SOLOX1U5X

29

HacnenctBenHas ”3MEHYHBOCTb.
JlaGopaTopnas pabota Ne 7.
«AHaM3 MyTanui y Apo30Quisl
Ha TOTOBBIX MUKpPOIIPENapaTax»

0.5

26.04.2027

https://m.edso0.ru/X008Q8M6C

30

I'eneTnka yenoBeka

17.05.2027

https://m.edsoo.ru/K9JOM1Y4N

31

PesepBHbiit ypok. O600mIeHe
o TeMe «HacaeacTBEeHHOCTh U
W3MEHUYHUBOCTh OPTaHU3MOBY.
KonTtponsHas pabora.

17.05.2027

https://m.edsoo.ru/H2D5H9X4W

32

CCJ'ICKI_II/IH KaK HayKa U Iponecc

https://m.edsoo.ru/\W9F9POH3Y



https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y

24.05.2027

Metoanl 1 TOCTHIKEHUSA

33 1 https://m.edsoo.ru/D2L0Y6L
CEJICKIIUU PACTECHUMN U KUBOTHBIX 24.05.2027 pesdim.elson. riD2ZLUYGL 35
buoTexHosorus kak oTpacib

34 1 https://m. .ru/Y9Q2W2u4vVv
MIPOU3BO/ICTBA 24.05.2027 (psedim.edsoo Y eQ Y

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBOJIOIMA 1 METOBI €6
W3YYICHHUS

08.09.2026

https://m.edsoo.ru/T1A2H004W

Hcropus pazsutus
MpeACTaBICHUIN 00 IBOIOIUU.
Bxonnas koHTposIbHas paboTa.

15.09.2026

https://m.edsoo0.ru/K4X7N1R3K

MukposBontonus

22.09.2026

https://m.edsoo.ru/D2U6E3B0OY

[Tomynsius kak sieMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJTIOIHH.
JlaGopaTtopnast padota No 1
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»

0.5

29.09.2026

https://m.edsoo.ru/O9U2M5L5H

JIBYOKyIIME CHIIBI
(ameMeHTapHbIe (aKTOPHI)
9BOJTIOIIHI

06.10.2026

https://m.edsoo.ru/R9B8I6ASL

EcrecTBenHBIN 0TOOD H €10
hopmbI

13.10.2026

https://m.edsoo.ru/H2R2B9K4P

Pe3ynbTaThl 3BOMIOIMH:
MPUCTIOCOOJICHHOCTh
OpPraHu3MOB U
BHUJI000pa30BaHue.
JIaGopatopHas pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH

0.5

20.10.2026

https://m.edsoo.ru/X2U8Z1K4N



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N

OpraHu3Ma 1 €€ OTHOCUTEIILHOIO
Xapakrepa»

Hanpasnenus u nytu
MaKpOIBOJIIOLIUU

10.11.2026

https://m.edsoo.ru/N3B0G3K9D

HeobOpaTumocTs 3BOTIONNAN

17.11.2026

https://m.edsoo.ru/Z7H7Q5R9J

10

Wcropus xu3Hu Ha 3emie u
METO/BbI €€ U3Y4YECHUS

24.11.2026

https://m.edsoo0.ru/K2G8W1z22wW

11

FI/IHOTG?.I)I HpOI/ICXO)K}ICHI/Iﬂ
JKU3HU Ha 3eMiie

01.12.2026

https://m.edso0.ru/U604K7W7W

12

Pa3Butune xu3Hu Ha 3emiie 1o
spam u nepuoaam. KontposibHas
pabora.

08.12.2026

https://m.edso0.ru/K3B90Q0H4U

13

OCHOBHBI€ ATAIbI BOJTIOIUU
PacCTUTENIBHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padora No
1 «M3y4yeHune UCKOMmaeMbIX
OCTAaTKOB PAaCTEHUU U )KMBOTHBIX
B KOJUIEKIIHMSIX).

0.5

15.12.2026

https://m.edso00.ru/Q6E3C3W7X

14

COBpeMeHHaﬂ cucrema
OPraHu4cCKoOro Mmupa

22.12.2026

https://m.edsoo.ru/G5TO0A6UO0G

15

DBOJIOIHS YeTIOBEKa
(anTpOIIOTCHE3)

29.12.2026

https://m.edsoo.ru/M2G5Q6F5N

16

JBuxymue cuibl ((hakTopsl)
aHTpOTIOTeHe3a

12.01.2027

https://m.edsoo.ru/P1H5B7N2Y

17

OcHoBHBIC CTaauu 5BOJIFOIIMHA
YCJI0BCKa

19.01.2027

https://m.edsoo.ru/D2J2T6Z0L



https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L

18

Yenoseueckue pacsl U
IIPUPOHBIE alalTalluu
4eJI0BeKa

26.01.2027

https://m.edsoo.ru/Y6J6 T6R3P

19

PesepBubliit ypok. O600meHIE
1o Teme «BO3HMKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMIIe)»

02.02.2027

https://m.edsoo.ru/Z8H8D6M8B

20

DKoJorus Kak HayKa

09.02.2027

https://m.edsoo.ru/W2W7M1Z8Y

21

Cpensl oOuTanus u
9KOJIOrHYecKre (hakTopbl

16.02.2027

https://m.edsoo.ru/A5Q478V1L

22

AOGuoTtnyeckue (HakTopsl.
JlabopaTopnas pabota Ne 3.
«Mopdonornueckue
0COOEHHOCTH PACTCHHM W3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas pabota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BHUTHE YEPEHKOB KOJIEyca

0.5

02.03.2027

https://m.edsoo.ru/F5M2L3R8S

23

buoTtnueckue GakTopsl

09.03.2027

https://m.edso0.ru/Q9Z3R2Y0Z

24

DKOJIOTHYECKHE
XapaKTEePUCTUKHU MOMYJISALUH.
[IpakTuueckas pabora Ne 2
«Iloxcuér mIoTHOCTH
MOMYJISALMKA pa3HbIX BUIOB
pacTeHum»

0.5

16.03.2027

https://m.edsoo.ru/H5J8R3N9P

25

Coo0brecTBa OpraHu3MoB —
OUOIICHO3

23.03.2027

https://m.edsoo.ru/Z6J8HO0G8B



https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B

DKOJIOTUYECKUE CUCTEMBI

2 1 https://m. .ru/LAF7FOR2W
0 (3K0CHUCTEMBI) 06.04.2027 ps:fim.edsoo.ruf :
OcHOBHBIE TTOKA3aTEeNN
9KOCHUCTEMBI. DKOJIOTHUECKHE
27 1 https://m. . M3T9D2
nupamuibl. CBOMCTBA 13.04.2027 ttps://m.eds00./G3M3TID20
skocucteM. CyKueccus
https://m. U/X9K1X9S6I
28 [TpupoHBIE SKOCHUCTEMBI 1 90.04.2027 ttps://m.edso0.ru/X9K1X9S6
29 AHTpPOINIOT€HHBIE SKOCUCTEMBI 1 97 04.2027 https://m.edsoo.ru/P5D2A0F8T
buocdepa — rnobanpHas
1 https://m. .Fu/M601B3B6R
30 IKOCHUCTEMa 3eMITH 04.05.2027 Ups.//m.edson. n/MBO1BIBE
3aKOHOMEPHOCTH
31 1 https://m.edso0.ru/G3X3B7G9A
CyIecTBOBaHUs Orochepbl 11.05.2027 PS:IAM.EE800.1U
UYenoseuecTBo B Onochepe
32 1 https://m.edsoo.ru/N2Q8H4U71
3emun. KontpospHas padoTa. 18.05.2027 pesim.edson uiN2Q
CocymiecTBoBaHHE PUPOABI U
https://m.edso0.ru/Y8Q8X900G
33 YeJI0BEYECTBa 1 25.05.2027 ps:fim.edlso0.ruiYEQ
PesepBHbIil ypok. O600meHIE
34 teMbl «Coo0I11ecTBa u 1 95 05.2027 https://m.edsoo.ru/E6M1R5V2D
9KOJIOTHYECKHUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPeTHEr0 001Iero 00pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHWUK O MECT€ W POJIM OWOJIOTHU B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA ISl PEelIeHUs

JKM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACpP)KAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: KU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3anus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEenpoAyKIIHs),

HACJICACTBEHHOCTh, UH3MCHYNUBOCTL, POCT U Pa3BUTUC

YMeHnue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHAsi, XpOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpa3usi M MPOUCXOKJEHUS KYIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHM HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBJ’ICHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTUYECKOr0 OKCIICpUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIAABJICHHC 3aBUCHUMOCTHU MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOABI HAa OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHe BBIIENATh CYIIECTBCHHBIC TPHU3HAKA BUPYCOB, KIIETOK
NPOKapUOT W JYKApUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTHM  MpOLECCOB OOMEHa BEIIECTB U
NpeBpalieHus] dHEPruu B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO U
JHEPreTUYeCKOT0  OOMEHa,  XEMOCHHTe3a, MHTO3a,  MeHo3a,
OIUIOJIOTBOPEHMSI,  Pa3MHOXKCHHUS,  HHIUBUAYAJIBHOTO  Pa3BUTHS

opraHu3Ma (OHTOI'€HE3)




YMenue MPpUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHUS

OHMOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA TPAKTUYCCKUX
pelIeHNi B IIOBCETHEBHON KM3HH B LIEJSIX oOecriedeHns: 6e30macHOCTH
CBOETO 3710POBBS M 37I0POBBS OKPYXKAIOIINX JIFO/ICH, COOIIIOICHUSI HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpYXaIoIlel  MPUPOAHON

HCIIOJIBb30BaHUA

cpexe;

NOHUMAaHHE HE00X0UMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pematbh 3JIEMEHTapHbIE T€HEeTHYECKHE 3aJaud Ha MOHO- U
JTUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA npeacKazaHusa

HacCJICOOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TPaKTUYECKUE paboThI,

coOnroAaTh mpaBwia Opu paboTe ¢ Y4eOHBIM U J1aOOpaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHMBATh U UHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJEP)KaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIIbI);
STUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEI0BaHUII B OHOJIOTHH,

MeIUIMHe, OMOTEXHOJIOT U

10

YMeHue co31aBaTh COOCTBCHHBIC MTUCHbMEHHBIC U YCTHBIC COOOIICHHMS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01mero o0pa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHMS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHMS

JKHN3HCHHBIX 3aJa4

YmMmenue PaCKpbIBaATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALNA, FCHO(I)OH)I, OBOJIIOLIMSA, ABWIKYHINC CHIIBL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOJICHHOCTD OPraHu3MoOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE daxTopsI, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYILICHTHI, end  TUTaHUS,

9KOJIOTUYECKasi MUpaMuIa, OMoreoreHo3, buocdepa

YMenue uznarate OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apospiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepnaackoro), ompenensTb  IPaHULBl  UX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTHUH
(HaOmroleHNe W OINMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OpraHu3amusi ¢ TPOBEICHHE OHWOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIIBUOKEHHUE  THUIIOTE3HI; BBISIBJICHHE ~ 3aBUCHMOCTH  MEXIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX peSYJ'H)TaTOB)

Ymenue BBIJICIISAT CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TIOMYJSIHHA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJIC/ICTBEHHOMN U3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTHYECKUX (DAaKTOpOB HAa OpPTraHH3MBI,
IIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, U MPUHSATHUS MPAKTUYECKUX
pellieHuit B MOBCEAHEBHOM KU3HU B LIESIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ Ounoyorun UL PAallMOHAJIBHOT'O IIPUPOAOIIOTIB30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXEMbI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHHe BBINOJMHATH J1a0OpaToOpHble M MpaKTHYECKUue paloThl,
coOmonarh npaBuia Opu paboTe ¢ ydyeOHBIM U J1TAGOPATOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh U WHTEPHPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICP)KAaHM, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3nuuHblX UcTouyHUKOB (CMMU, Hay4dHO-NONYJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIE HKOJIOTUYECKUE po0JIeMbI
COBPEMEHHOCTH, (POPMHPOBATH N0 OTHOLICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonormu B (QopMHpOBaHUU

COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

MeTtopl MO3HAaHUSA KUBOW NpHUpoAb! (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpEeHne, KIacCu(pUKalus, MOJCIUPOBAHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 HX opraHusanmnsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouosoruu. CBoiicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU oOpraHu3ani OWOCHUCTEM: MOJICKYISIPHO-TEHETHUCCKHH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHThI: MAaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPAJIBHBIX BEHMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE aMHHOKHMCIOTBHL. AMWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYJIBI (IIEpPBUYHAS, BTOPHUYHAS, TPETUYHAS U
YeTBEPTHYHAsT CTPYKTypa). XUMHYECKHE CBOiicTBa OenkoB. buosornueckue
(GbyHKIMH OENKOB.

depmeHThl — OHoJIoTHYECKHe Karanu3aTopbl. CTpoeHue (GepMeHTa: aKTHBHBIA
HeHTp, cyoctpaTtHas crneuuduyHocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYraeBoipl: MOHOCAaxXapuabl (IJIIOKO3a, prbo3a U 1e30Kcupub03a), Aucaxapubl
(caxapo3a, J5aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUIJI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  TpUrMUepuabl,  crepounbl,  ¢dochomunuael.  ['mapoduisHO-
ruspodoOHbIe cBoicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU




3.4

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kucnot. Crtpoenne u ¢ynkunuu JIHK. Crtpoenme u ¢dynkinuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

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

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass memOpana, monekynsl JIHK kak reHermueckuii ammapar, cucreMa

cuHTE3a Oernka

3.7

Tunel kKneTok: 3ykapruoTuyeckass U npokapuoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTnueckoil  kietku. Kierounas crenka Oaxtepuil.  CrpoeHue
JyKapruoTH4eCcKor KieTKku. OCHOBHBIC OTIMYMS PACTUTEIHHOM, >XKMBOTHOU H

rpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAJIMKC, HX
¢bynakimu. [lnazmatrueckas memOpaHa, e€ cBoiicTBa U (pyHkuuu. [luronnazma u eé
opraouspl. OqHOMEMOpPaHHBIE OPraHOWBI KJIETKH: SHJIOIIa3MaTHYecKas CETh
(OIIC), ammapar T'ombmku, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIICTKH:
MHUTOXOHAPUH, TUTaCTUABL. [IpOMCXOXKJCHHEe MHUTOXOHIAPUNA W TUIACTHA. Bumsl
mnactua. HememOpaHHBIE OpPraHoWIbl KIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP,

PECHMUKH, KI'yTUKH. OYHKIUU OPraHOUI0B KIETKU. BKitoueHus

3.9

SAnpo — perynaropHbiii nmeHTp kieTku. CTtpoeHue sapa: sjaepHas 000JI0YKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6,Z[GSITCJ'IBHOCTI) KIICTKHU

4.1

OOmMeH BemiecTB, WM MeTaboJM3M. AcCUMUIIANUS (TUTACTHYECKHH OOMEH) H
JTMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipolecca
Merabosm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHbIiA. PoJb

(I)epMeHTOB B 0OMeHe BCIICCTB U IIPCBPALICHHNU SHCPIrUU B KIICTKC

4.2

®ortocunte3. CBeToBas U TeMHOBas (aszbl GoTtocunrtesa. Peakuuu dortocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HayeHHe (OTOCHMHTE3a Ui >KU3HU Ha 3emile.
Bnusnue ycrmoBui cpeabl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIICHHS €ro
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIolIHe OakTepuu. 3HaueHHEe XEMOCHHTe3a [Uis

JKA3HM Ha 3emiie

4.3

9HepreTI/IquKHﬁ OoOMEH B KIIETKE. Pacmerienue BCIICCTB, BBLIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrunu B KIICTKC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KeHI/IC n €ro BHUIEBI. KI/ICHOpOI[HOC OKHCJICHHUEC, WU KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO 0OMeHa




4.4

Peakuuu marpuunoro cuntesa. ['enerndeckas napopmarus u JJHK. Peanuzamms
TeHEeTUYeCKOoil MHpopMmanuu B KiIeTKe. ['eHeTHdeckuid KOJ M €ro CBOICTBA.
Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.

Koauposanue amuHokucnot. Posb pubocom B GnocuHTe3e Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcropus otkpeitus BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
Bakrepuodaru. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nummyHnonepunura yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacnpoCTpaHeHHs] BUPYCHBIX 3a00J1€BaHUIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1mkn, wiM S>KU3HEHHBIM 1WKa kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Permkanus — peakuuss MaTpU4HOTO
cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapHOTHIIL.
JlunonHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE — HAOOpBL.  XPOMATHIIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI U HHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — murto3. Craguum Murtosa. [Ipomecchl, mpoucxonasimue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

@opMBI Pa3MHOXKEHHSI OpPraHU3MOB: Oecrojoe W ToJioBoe. Buuel OGecrmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOC pa3MHOKEHUE. HckyccTBeHHOE

KIIOHHUPOBAHUE OPraHU3MOB, €I'0 3HAYCHUEC IJI1 CCIICKIUN

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUSA OT OECIOJIOrO.
Meiio3. Cramuu Meio3za. Ilpouecchl, mpoucXOonslue Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meno3e. KpoccunroBep. buonorndeckuii cMbICa U

3Ha4YECHUE MeHo3a

5.4

I'amerorenes — mpoiiecc 0O6pa3oBaHMs MOJOBBIX KIETOK y *KUBOTHBIX. [looBEIE
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilleKlIeTka) — cruepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFGHCS

5.5

WnpuBuayansHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAlIbHOE  pa3BUTHE
(3MOpuorenes). Dtanbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npoOieHue, racTpyisiuus, opradorenes. I[loctamOpuoHansHOe pa3BuTHE. THITBI
HOCTAMOPHOHANIBHOTO PA3BUTHA: MpsMOE, HENpsMoe (JIMYMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOpPBI, CHOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YPOJCTBA.

Poctu Pa3BUTHC paCTCHHﬁ. OnroreHes IBCTKOBOI'O PACTCHUA: CTPOCHHUEC CCMCHU,




CTauu pa3BUTHA

HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPraHU3MOB

6.1

IIpenmer u 3agaum resetuku. Vcropus pa3sBuTusa NeHETUKH. Briax poccHMCKUX
U 3apyOeXHBIX y4YEHBIX B pa3BUTHE TEHETUKA. METOAbl T'eHETUKU
(THOPHUIOIOTUYECKUH, IUTOTr€HETHYECKHU, MOJICKYJISIPHO -T€HETUYECKHU ).
OcHoBHbIE TeHeTHUECKUE NMOHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOIb3yeMas B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eIuHOO0Opa3us THOPUIIOB TIEPBOTO
nokojeHus. [IpaBmwio JAOMUHUpPOBaHHUSA. 3aKOH pacCIICTJICHUS TMPU3HAKOB.
I'unioresa uncroTel rameT. [1oJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHMS TPU3HAKOB.
[{uTtoreHeTHYECKNEe OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS. AHAIM3UPYIOIIEE
ckpenuBanue.  lcmonb3oBaHME — aHAJTM3HUPYIOMIETO  CKPEIIMBAHUSA IS

OTIpe/IeNIeH!Us] TEHOTHIIa 0COON

6.3

CuerieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KpOCCHUHIOBepa. XpOMOCOMHasi TeOpus HaCJIEeACTBEHHOCTH. [eHeTnyeckue
KapTBhl.

I'eneruka mosa. XpoMOCOMHOE OIMNpENETCHUE IMoja. AYTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble oOpraHusmbl. HacnemoBanue

IMPHU3HAKOB, COCIVICHHBIX C ITIOJIOM

6.4

N3MeHYnBOCTSD. BI/II[I)I U3MCEHYHMBOCTU: HCHACJIICACTBCHHAaA W HACJICACTBCHHAaA.
Pomb CpCabl B HeHaCHeﬂCTBeHHOﬁ HN3MCHYHUBOCTH. XapaKTepI/ICTI/IKa
MOI[H(bHKaHHOHHOﬁ N3MEHYHUBOCTH. BapI/IaI_II/IOHHLJﬁ pad W BapHallMOHHas
KpuBas. HopMa p€aKuuu IIpHU3HAKA. KommuecTBeHHBIE M KayeCTBEHHBIC

IIPU3HAKHU U UX HOpMaA PCAKIUU. CsolicTBa MO,HH(i)HKaHHOHHOﬁ HU3MCHYNBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaSI, I T CHOTHUIIMYCCKasA, HM3MCHYHNBOCTSD. KomOunnatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOM mnmpouoecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHNBOCTD. KJ'IaCCI/I(I)I/IKaLII/IH MyTaL[HﬁI
TCHHBIC XpPOMOCOMHBIC, TCHOMHBIC. YacTtoTa n MIPUYIHUHBI MyTaL[I/Iﬁ. MYTaFeHHBIC
(I)aKTOpLI. 3aKOH TOMOJIOTHYSCKUX psAAOB B HacJieACTBeHHOM n3MeHunBocTyu H.H.

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJBl TI'€HETHKHU
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne

TCHOTHUIIA: TIOJTHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCIIC C




nomompio III[P-ananu3a. HacnencrBenHble 3a00JieBaHUS 4YEIOBEKA: I'€HHBIC
0omne3Hu, 00JIE3HH C HACIIEACTBEHHOW MPEIpacIiOIOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. ComaThdyeckue W TeHEpPaTUBHBIE MyTaluH. [IpUHIMIBI 3710pOBOTO
06pa3a KHM3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I U JICUCHUS TCHCTHYCCKHUX
Oone3Hel. MeauKo-reHeTHuecKoe KOHCYJIbTUPOBaHUE. 3HAYEHHUE MEIULUHCKOMN

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeJIOBEKa

Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOT I

7.1

Cenexkuusi Kak Hayka M IpoLEcC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUs.
VYuyenue H.M. BaBunoBa o0 T1eHTpax TMPOUCXOXKJEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. [[eHTphl MPOUCXOKIACHUS JOMAIIHUX KUBOTHBIX. COpT,

opoja, MTaMM

7.2

CoBpemMeHHbIE METOJIbl CeIeKIUU. MaccoBbIii U WMHIAMBUIYAIbHBIH OTOOpPHI B
CEJNIEKIIMN PAcTeHUM M KUBOTHBIX. OneHKa 3KcTepbepa. baM3KopoIcTBEHHOE
ckpernuBanne — WHOpumuHT. Yumcrtas muHMs. CKpemIMBaHWE YHCTBIX JIMHHM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otpanénnas tulOpuamszanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes H
MMOJTYy4EHUE NOJMIUIONAOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHUKpPOOPIraHU3MOB

7.3

buoTtexHosOTMsT KAk OTpacib MPOU3BOJACTBA. ['€HHas WHXEHEpHUs. OTambl
coszmanus pexomOuHanTHOM JIHK wm Tpancrennpix opramm3moB. Kierounas
unxeHepusa.  Kietounele  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKEHHUE
pactenuii. KiioHHMpoBaHUE BBICOKOMPOAYKTUBHBIX  CEIbCKOXO3IHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W 3ThuYeckue mnpoosiembl. MO — reHeTHuecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHn3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

DBOJTIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUH.

CeuzerensctBa  »BoJOLMH.  [laneoHTONIOTMYECKME:  MOCIENOBATENBHOCTD
NOSIBICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JI€TONMUCH, NepexoaHble (HOpPMBI.
buoreorpaduueckue: cxoacTtBo U pazauuue ¢ayH M (IOp MAaTEepUKOB H
OCTPOBOB. DMOPHOJIOIrMYECKHE: CXOJICTBA U Pa3JINuUs SMOPUOHOB pa3HbIX BUIOB

IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeZ TOMOJIOTUYHBIC, aHaJIOTUYHbIC,




pyAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-ONOXUMHUUYECKUE: CXOJCTBO
MEXAaHHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IYTEH Yy BCex

OPraHu3MoOB

1.2

OpomioumonHas  Teopuss Y. JlapBuna. IIpennochiiku — BO3HUKHOBEHHS
JapBUHM3Ma. JIBMKyIiMe CHIIbl 3BOJIIONMM BUJOB 1o [lapBuHy (u30bITOUHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

06opb0a 3a cyIiecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopusi sBoimounu (CTD) u  OCHOBHbIE €€ TOJIOKEHUS.

MuxposBomtonus. [lonmynmamus kKak eIMHUIA BUAA U 3BOJIOLHHI

1.4

JBuxymue cuibl ((pakTopsl) SBOMNIONMM BUAOB B mpupoje. MyTanuoHHBIN
mpolecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. [lomynsiioHHbIE BOJNHBI U Apeid
reHoB. M3omsimus u mMurpamusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUi (GakTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK pe3yinbTaT dBoyonuu. [Ipumepst
MPUCTIOCOOTIEHUH y OpraH3MOB. ApoMOpPG 036l B UIMOATATITAITIH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OCHOBHbIE (OpPMBI BUI000PAa30BaHMUS:

reorpapuuecKoe, IKOJIOTHIECKOe

1.5

Maxkpossomtonusi.  DopMbel  dBoMOLMU:  (UIeTUYECKas,  JUBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOINMN

Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 3eMJIE

2.1

JloHayuHble TpPENCTaBICHUS O 3apOXKACHUU SKU3HH. HaydHble T'HIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emye: abuoreHe3 M MaHCHEpMUA. XUMHUYEcKas
IBOJIIONMS. DKCIEPUMEHTAIIbHOE TMOATBEP)KICHUE XUMHYECKOW SBOJIOIUH.
Hauanpabie stanbr Ouonormyeckoit sposonuu. ['mnoresa PHK-mupa. IlepBrie

KJIICTKH U UX 3BOJIFOIIMA. cDOI)MI/IIZ)OBB.HI/IG OCHOBHBIX I'PYIIII J)KUBbIX OPraHn3MOB

2.2

PasButne xu3Hu Ha 3emie no spaMm u nepuojgam. Karapxeill. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa u e€ mNepuoabl: KEeMOPHUHCKHIA,
OPJIOBUKCKUW, CHIIYPUWCKUH, JI€BOHCKUH, KAMEHHOYTOJbHbIA, MEPMCKHUM.
Me3o30iicKkas 5pa 1 €€ epUoAbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30lickas 9pa W €€ NepuoAbl:  NAJEOTECHOBBI,  HEOTEHOBBIN,
AQHTPOINOICHOBBIM. XapaKTepUCTHUKA KIUMara W TEOJIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE 3Talbl 3BOJIIOLUU PACTUTEIBHOTO U )KUBOTHOTO MUPA. ApoMOpdo3bl y
pacTeHMl U KUBOTHBIX. [losiBIeHME, pacuBEeT M BBIMUPAHUE TPYIIl KUBBIX

OpraHnu3MOB




2.3

Cucrema OpraHm4eckoro Mupa Kak OTpaxeHue -HBoouuu. OCHOBHbIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

DBomonMsl YenoBeKa. AHTPONONOTHA Kak Hayka. Pa3Butue mpejactaBieHUil o
NPOMCXOXJACHUU denoBeka. Meroabl u3ydeHusi aHTpororeHesa. CxojactBa u
pa3uyus 4eloBeKa H KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YETIOBEKA.

JBwxyniie cuibl (pakTopsl) aHTporiorenesa. HacinencrBeHHass M3MEHUYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOmEecTBeHHBI 00pa3 JKW3HU, HM3TOTOBJICHHE OPYIHUN

TPy/a, MBILICHHUE, PEYb

2.5

OcHOBHBIE CTaJUM W BETBH HBOJIIOIIMM YEJIOBEKA: aBCTPAJIOMHUTEKH, YenoBek
ymenslid, YenoBek mnpsMoxonamui, YenoBexk HeanaepranbCkuil, YenmoBek
pazymHbId. Haxonku MCKOMaeMbIX OCTaHKOB, BPEMs CYILIECTBOBaHHUS, 00JIaCTh

pacripocTpaHeHusi, 00bEM FOJI0BHOTO MO3ra, 00pa3 )KM3HHU, OPyIus

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbILINE pachl: €BpPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHAA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTbl NpuUCcrocoOIeHHOCTH MPEACTAaBUTENEH YETIOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyXkarolias cpea

3.1

DKOJIOTHSI KaK Hayka. 3afadyd M pa3feibl 3KOJOTMU. MeToabl 3KOJIOTMYECKHX
HccaeaoBaHuM. DKOJOTHYECKOe MUPOBO33peHue. Cpenpl 0OMTaHUsI OPraHu3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAs, IIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Okonoruueckre  (akrtopel. Knaccudukamuss  sxosoruyeckux — (pakTopos:
abuoTuyeckre, OHMOTUYECKHME M aHTpOINOreHHble. JIeficTBHE HSKOIOrHUeCcKUx

(hakTOpOB Ha OPTaHU3MBbI

3.3

AbGunotuueckue (QaxkTopbl: CBET, TemIepaTypa, BIaXHOCTb. doTomnepuoausm.
[Ipucnocobnenuss OpraHu3MoB K  JEGHCTBUI0O aOMOTHYECKUX  (PAKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢dakropbl. Buapl OMOTHUECKHMX B3aMMOJCHCTBHI: KOHKYpPEHIHS,
XMUIIHAYECTBO, Mapa3HTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJM3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aMMOJCUCTBUM JJIs Cym€CTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTHUYECKHE XapaKTCPUCTUKHU MOMYJIAINH. OcHOBHbBIC IIOKa3aTCIn
InomyJsiuu: 4YUCICHHOCTb, INNIOTHOCTL, POKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MuUrpanusl. I[I/IHaMI/IKa YHUCJICHHOCTH IMOIYJISINUU U eé peryidanugd

COOGH.ICCTB& M 3KOJOI'MYCCKHUEC CUCTEMBI




4.1

CoobmecTBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muineBas). Bunabl-momuHantel. CBsi3u B

OHOoIEHO3E

4.2

Okojnoryyeckue cucrteMbl (9kocuctembl). [lonstne 00 3kocucreme U
ouoreonieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYLEHTHI,
KOHCYMEHTBI, peAylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B SKOCHUCTEME.
Tpoduueckue (nMUIIEBBIE) YPOBHU OJKOCHUCTEMBI. [luimeBbie memn W CeTH.
OcHOBHBIE TIOKa3aTeIM DKOCHCTEMBI: OMoMacca, MPOAYKIHUS. IKOJOTUYECKUE
MUpaMHUIbl: TMPOIYKIMH, YHUCICHHOCTH, OuomMaccel. CBOICTBAa 3SKOCUCTEM:

YCTOMYUBOCTD, CAMOPETYIISIMS, pazButue. CyKieccus

4.3

[Ipupoansie sKOCHCTEMBI. DKOCUCTEMBI 03P U peK. DKOCUCTEMa XBOMHOTO HIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp60o3KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazne kak QakTtop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.U. Bepnaackoro o Owmocdepe. ['panHunibl, coctaB M CTPyKTypa
ounocdepsl. JKuoe BemiectBo U ero ¢yHkiuu. OcoOeHHOCTH Omocdepsl Kak
r100aNbHOM AKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBECME W OOpaTHas CBs3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE ITHKJIBI JJIEMEHTOB

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

4.5

YenoseuecTtBo B Ouocdepe 3emuin. AHTPOTIOTCHHBIE WM3MEHEHHUs1 B Ouocdepe.
['moGanbHbBIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX

HCIIOJIBb30BAaHUC. I[OCTI/I)KGHI/ISI OMOJIOTHUH U OXpaHa IIpUupOabl




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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AxkunonepHoe o6miectBo «M3narenscTBo
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyomnios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA
1.JIsicenko M.B. I[Toypounsie mnanbl. buonorus. 10 kmacc.Boarorpasn,usa-Bo

"Vyurens",2009 r

2.Yepennukona I'.B.IToypounsie manbl.buonorus.11 knacc.Bonrorpan,uzna-so

"Vyurens",2009 r

3.MyxamemxkanoB W.P.Tectsl,3aueTsl,0autionpocsl mo ouomoruu.10-11

knaccel.M.:"Bako",2011 r

4. AnmudepoB A.B.KomHaTHBIC pacTeHUS B IIKOJIC:HAOIIOACHUS U

skcnepumeHTh. M. [Ipoda,2010 r



5.Nonuesa A.1O.,Topranos A.B.buonorus B cxemax u Tadnunax.(pekTuBHas

noaroroska k EI'.MockBa, 2016 ¢

6.Kupunenko A.A.buonorus. CoOopHUK 3a/1a4 110 TEHETUKE JIJIsl TOATOTOBKH K

EI'D..JIETYOH,2014 r

7. Kupunenko A.A.Monekymnsipaast 6uonorus. COOpHUK pa3HOYPOBHEBBIX

3aganui 1i1d noarorosBku k EI'2.JIETIOH, 2014 r

8.KonecuukoB C.1.buonorus.Oxonorus.Ilonroroska k EI'D.JIETTMIOH,2014 r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://monypoku.pd/






