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MMOACHUTEJIBHAS 3AIIMCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
omnpeNeNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHUenryaiabHble nonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIGHHOCTH  IIeJIeH, COJep)KaHus, pe3yIbTaToB oOOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX HEJAX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oOmero oOpasoBanust B Poccuiickoit ®eneparuun, a Takke MOJOXKEHHUS O
cnenuduke OMOJIOTUH, €€ 3HAYCHUU B TTIO3HAHUU JKUBOM MPUPOABI U 00ECIICUCHUN
CYILIECTBOBAHUSI YeJioBeYecKoro oomiecTBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeJiesIeHbl OCHOBHBIE ()YHKITUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouonoruu naét MOpPEACTaBICHUE O IEeIsiX, 00 oOmiei
CTpaTernu OOYy4YeHHs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOIMIUXCA CPEIACTBAMHU
yueOHOoro Tmipeamera «buonorusi»y, ompeaensieT 0053aTENbHOEC IPEAMETHOE
COJICp)KaHMe, €ro CTPYKTYpY, paclpeaciieHHue 1o pas3jeiaM MW TeMaw,
PEKOMEHIYEMYIO MOCIeI0BATEILHOCTh U3YYEHUS y4eOHOro Marepuaia ¢ yuy€Tom
MEXIPEIMETHBIX W BHYTPUIIPCAMETHBIX CBSI3CH, JIOTMKH 00pPa30BaTCIIBHOTO
mpoiiecca, BO3PaCTHBIX OCOOEHHOCTEH 00y4JaroIuxcs.

B nporpaMmMe mo OHONOTMHM TakXe YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIHLHOMN
JeSTENbHOCTH/YUeOHBIX JCHCTBUN O00Yy4aloIUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojaps 4emy B He
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUIECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OCEpEeKHBIM OTHOIICHHUEM K OKpY)KAIOIIeH NpUPOIAHOU cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEIHEBHOM JKU3HU ISl PEUICHUS TPUKIIATHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHUS HKOJOTUYECKHU
1enecooOpa3HOro TMOBEACHUST B OKpYXKalollled MPUPOAHOW cpelle, aHalu3a
BIIUSTHUSL XO3SHUCTBEHHON MESITEIBHOCTH YEJOBEKAa HAa COCTOSIHHE TMPUPOIHBIX MU
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHusA, KoTopas npexamnonaraer (GopmupoBaHue y 0OydaromIuxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

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

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecreynBaeT yciaoBHs sl (pOpMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYIKAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOMU
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBHUHM C 3TUM B CTPYKType ydeOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opa3ve OpraHMYEeCKOTO MHUPaAY,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOpPETeHUE YMEHHUU
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUU O OUOJOTHYECKUX TEOPUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, HJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

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

BOCITUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEIIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

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

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorusy», m3ydaemass Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



Ha wu3yuyenue Ouonoruu ypoBHE CpeAaHero oOmero oOpa3oBaHHs Ha 0a30BOM
ypoBHe coctaBisieT 102 uaca: B 10 kinacce — 68 uacoB (1 yaca B Henenio), B 11
kinacce — 34 uaca (1 vac B Hegemo) B cBA3M ¢ Npa3IHUYHBIMH JHSIMU U
nepeHeceHHbIMU BBIXOAHBIMU JHAMH (IloctanoBnenue IlpaButensctBa PO No
1335 or 04.10.2024r. «O mepeHoce BbIXOAHBIX AHEH B 2025 romy», NPOEKT
[loctanoBnenust IlpaButensctBa P® (moaroroBieH MuHTpynom Poccuu
01.07.2025) «O nepenoce BbIXOAHBIX JHEH B 2026 roy) NpOM30LLUIO0 YIJIOTHEHHE
yueOHoro marepuana. HemocrtaTok y4yeOHOro BpEeMEHHM KOMIIEHCHUPOBAH IyTEM
uHTEerpamuu tem Kypca. [Iporpamma Oyner npoiinena B 10 kimacce — 3a 66 yacos, B
11 KJjlacce 3a 34 yaca.



COJAEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMONOTHU C OOILIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM NIPUPOJIBI (HAOI0IEHUE, SKCIIEPUMEHT, OMMCaHHUE,
u3MepeHue, Kkiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon nu ®@. Kpuk.

Tabnuibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuEe pa3IWYHBIX METOJIOB TPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3ALMS.

Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOeHOTHYECKUI ), OMOChEepHBIH.

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

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

OyHKIMKM BOABI M MHUHEpPAJbHBIX BellecTB B Kierke. llogaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€aKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnnmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.

depmeHTHl — Ounosiormdeckme Katanu3atopel. CTpoeHume (epmeHTa:
aKTUBHBIN 1IEHTp, cyOcTpaTtHas cneuupuyHocTs. Kodepmentsl. BuramuHsbl.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoiWcTBa. buonormyeckue ¢GyHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas teopus — mpumMep B3aUMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpHU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TuiacTua. Bunbr mmactun. HememOpanHble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHre XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKW,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJII0JICHUM, W3MEpPEeHUM, HKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnasi pabora Ne 2. «M3ydeHue CTpO€HHS KIETOK paCTCHH,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €JIMHOrO Mpolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiidi. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TeMmHoBas (Ga3el ¢doTocuHTe3a. Peakuum
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYyIolue OakTepuu. 3HAUeHHE XeMOCHHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYEeCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KuciopogHoe OKHCIECHHE, WM KIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTD
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKMH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKUCIOT. Pomp pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoseka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHCKpUNus, peBepraza W  uHTerpasa. IIpodunakruka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:



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

Tabmuibel u cxembl: «Tunbel nutanus», «Metaboauzm», «MUTOXOHIAPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuUecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anmmkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdaza u MuTo3.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uToslOrMUecKne OCHOBBI PA3MHOXEHHUS U  WHAUMBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXKEHMS: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUe. VIcKyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxoisiiue Ha CTagusx Menosa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie JKene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouioB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl u  cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertouneri nmukin», «Pemnmukauus JHK», «Mutos»,
«Menio3», «IIpsmoe n HenpsaMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAONIETO», «SMIEeKIeTka MileKonuTaronero», «Kapruoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEb-alniuiukanus «JlelieHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mcropust pa3BuTHs T€HETUKH. Posb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiam poccHiiCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (THOPHUI0NIOTHYEeCKUi,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHMS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnenem.
MonorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIUICHHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUAHOIO  CKPELIMBAHUS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHUIO TeHOB. HapylieHue cuernseHus reHoB B pe3yJbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporaMeTHsle opranu3mbl. HacienoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunn npusHaka. KonnyecTBEHHBIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakunu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJ0BOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTallOHHAs U3MEHYUBOCTh. Kitaccudukaruss MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YeJIOBEKa: F'eHCAJIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[MI1P-ananu3a. HacneacTBeHHble 3a00j€BaHUS YEJIOBEKA: TEHHBIE OOJIC3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEIpacloioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEYCHUS TCHETUICCKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
HUTOTEHETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3anMoIeCTBUE aJUICNIBHBIX TE€HOBY», «l'€eHeTHYecKnue KapThl PACTEHHUM,
AKUBOTHBIX U YeJOoBeKa», «l'eHeTHka moJjia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel YemoBeka U KUBOTHBIX», «Buubl
M3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropay, «I'eHeTrka rpymi KpoBu», «MyTarlmoHHAsI H3MEHYHUBOCTHY.

O6opynoBanue: MojaenU-aNIUIMKaIu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(GbOpMBI KPBUTEEB U OKPACKH Tema), repbapuit «I'opoX MOCEeBHONY.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHne Moau(pUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbl CeIeKIIMU. MacCOBbIN U UHAUBUIYAIBHBIN OTOOPHI B
CENEKIMU PACTEHUM U KUBOTHBIX. OlleHKAa 3KcTephepa. BIM3KOPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanéunas rtuOpuam3anuss u e€ ycrnexu. VICKyccTBeHHBI MyTareHe3 W
MOJyYeHUE TOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KierouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI NPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

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

JlabopaTopHble M NpakTH4YecKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KVIACC

Tema 1. DBosIIOIMOHHASA OHOJIOTHSL.

[Ipennochlnku BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPHUH. IBOJIIOLMOHHAS
Teopuss U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BodOUMU. [laneoHTONOrMYECKHE: MOCIEA0BATENBHOCTD
MOSIBJICHUS] BUJIOB B MaJICOHTOJOTMYECKOW JIETONMMCH, TEPEXOHble (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs SMOPHUOHOB pa3HBIX BHUJIOB
NMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHIIBI JBOJIIOIMK BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOMNpEAENEHHAs N3MEHUYHBOCTD,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bosronuu (CTD) u €€ 0OCHOBHBIE MTOJIOKEHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuiabl ((hakTOpbl) SBONIONUK BUIOB B MpUpPOEe. MyTallmOHHBIH
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Apeid
reHoB. M30as0us U MUrpamnusi.

EcrectBennsiit otObop — HampaBisomuid (akTtop 3BoOIOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yiabTaT dBoiouuu. [Ipumepsr
IPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMopd 036l U UIHOaJaNI TAIINH.

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

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IponcxoxaeHrne OT HeCleNMaIU3UPOBaHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAs paaualysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, ®. Mromiep, A. H. Cesepiios.

Tabmuter 1 cxeMbl: «Pa3BuTHE OpraHUIECKOTO MUpa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTCHUI»,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «[Tonmynsuumy, «MyTauuoHHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Uaumoamantanumn», «OOIIas gereHepanusy,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyuekius «®DOpMbI COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozoduna» (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HH HA 3emuie.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIepUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOH 3Botonnu. HavanbHble 3Tambl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickas u
nmporepo3oiickass dpel. llameosoiickas spa u €€ mepuoabl: KEeMOPUICKUM,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losiBII€HUE, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak OTpakeHue »3BoJiIoIUU. (OCHOBHbBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymue  cwibl  (pakTopbl)  AHTPOINOIEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIUN TPyAA, MBIILJICHHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npaAmoxomdmui, YenoBexk HeaHaepTalbCKUM, YeloBEK
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHalbHas),  MOHIOJOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <COKWMBOTHas  KIETKay,
«IIpokaprornueckas kietka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AHATOMUYECKUX YEPT CTPOCHUS YeIOBEKa W YeJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MecCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAaHbOHLA), CIENKUA WIU
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyOuma, ckpebna), TEOXpOHOJOTHYECKass Tabnuia, KoJuieKus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble U MpakTHYecKHe PadoThI:

[IpakTrueckast padora Ne 1. «/3ydeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKoJIOrusl KaK HayKa. 3aJjau U pa3feibl SKOJIOTUU. MeToabl 3KOJIOTHYECKUX
HCCJIEIOBAaHUM. DKOJOTMUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (akTopoB:
abuotuyeckue, OMOTHMYECKHME M aHTPOIOTeHHbIE. JleHCTBHE HKOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsI.

buornueckue (bakTopBhl. Bunpl OMOTUYECKUX  B3aUMOJICHCTBUIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazurusm, koomnepaius,
MYTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opraHu3moBy», «®oronepuoanzm», «llonmymanum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGoparopnas pabora Ne 3. «Mopdosoruueckiue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUSI.

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

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01ecTBa M 3K0JT0THYECKHE CHCTEMBI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »sKocucreMe u
ouoreoneHoze. DyHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckune (muiieBble) YpPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
MUPaMUJIBI:  TPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBA HKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYISALMS, pa3Butue. CyKueccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJIU TIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH Ouocdepsl Kak
r100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE M3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEUECTRA. CoxpaHnenue
O6ropa3zHooOpasusi Kak OCHOBa ycToWunBocTH 6Guocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmuuer u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTCHHBIE  BO3JACUCTBUS Ha NpUpOAYy», «BaxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHeWIas COCTaBIIAIOLIAs
ouocheprr», «DakTopbl Aerpaganuu nouBy, «llapHukoBeiii d3hdexT», «DakTophI
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-ammukanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «broreHo3y, «BpeauTenu BaxkHEHITUX
CENIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKHMM TpynnaM OJHOIO BHUA,
Kpacnas xnura Poccuiickoit ®Depepanmu, u300pakeHUS OXpaHSEMBIX BHUIOB
pacTeHUl U )KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolUMHCST TporpamMM  cpeaHero oOimero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JUYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS Mpeamera «buosiorus» I0CTUraroTcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMU B OOINECTBE INMpaBWJIaMH W HOPMaMHu
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIMUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW TMO3WIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIBHOM JIEATECILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



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

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

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

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[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a/lady, YBaXUTEIbLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOAHOMY HACIEIUIO U MaMITHUKaM IIPUPOJBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

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

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAIIBHOTO BO3AEUCTBUS KUBOU ITPUPOJBI U €€ LIEHHOCTH;

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

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

NOHUMAHUE U peanu3alus 3J0pOBOTO M 0Oe3omacHOro o0pasza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 37I0POBbIO;

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

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

6) Tpy10BOr0 BOCIMTAHMS

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

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

UHTEpEC K pa3NuyHbIM cepaM MpoPecCHOHATBHON AESTENbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe 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;

OCO3HAaHHE TJI00ATBHOTO XapakTepa 3KOJOTHMUECKHX MpoOJeM W IMyTell uX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalnpaBJICHHBIX HAa COXPAaHCHUE pPAaBHOBECUS B OKOCUCTEMAaxX, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIEATCTLHOCTH YKOJIOTHISCKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NPEJICTaBJICHUsT 00 OKPY)KAIOIIEeM MHpPE KaK O CAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO JEATEILHOCTh HHINBUIYATHHO U B TPYIIIIC;



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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yibTaTbl OCBOCHUS ydeOHoro mpeamera «buonorus»
BKIIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBICHHE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCclieloBaHue,  HAONMIOJeHUWEe,  HU3MEpPEeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTb
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJIbHBbIC ydeOHBbIC JCHCTBUS B
IT03HABATEILHOW U COLIMATIbHOM MTPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBiagenue YHUBEpPCATbHBIMH yYueOHbIMH MO3HABATEJLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TNPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpENeNIATh IIeNM JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
TOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThl ICITEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKABOU IPUPOJBI;

CTPOHUTHh JIOTHYECKHE pacCyXIeHHUsS (MHIYKTHBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

PUMEHSTH CXEMHO-MO/IE€JIbHEIE cpeacTBa JUIS IpeACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3sHOro  poja,  BBIIBICHHBIX B Pa3IHYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;



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

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTEACTBUHN ACATEIBHOCTH;

KOOPJIWHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHAX PeaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI JIEITCIBHOCTH 110 IOJYyYEHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYCBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEPXKIICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEeJCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJjiaratb OpUTHHAIBHBIE MOJIXOJbI M PEHICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
otOope Ouonornueckoil nHMOpMaUU, HEOOXOUMOU ISl BBITIOJIHEHUS! yYEOHBIX
3ajay;

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

CaMOCTOSAITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMYy  NpPEICTaBICHHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKk, UArpaMMbl, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil HMHPOpMaLMEN: TPUMEHATh XUMHUUYECKHe, (u3nyeckue W
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYibl, aOOpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

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

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTUX YYaCTHHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEUCTBUUA C Y4E€TOM O0OIHX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

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



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaH/Abl B
o0l pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh [MO3UTUBHOE CTPATETUYECKOE IOBEJECHUE B Pa3IUYHbBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIIUSIX;

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

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00Opa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pasHBIX 00JIaCTIX 3HAHWM, IIOCTOSHHO IIOBBHIIIATh CBOW 0Opa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX TPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX MpHU aHAIU3€ PE3yJbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIMU JPYTOro YeJoBeKa.

NHNPEIMETHBLIE PE3YJIBTATHBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO no Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buosnorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEUCTBHUI MO OCBOCHHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallUsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roAaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce JOJKHBI OTPAXKaTh:

c(hOopMUPOBAHHOCTh 3HAHUW O MECTE M POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTUHBI MUpPa U HAy4YHOTO MHPOBO33PEHHS, O BKJIAJAE POCCUNCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (PYHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHATHA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiam3M (OOMEH BeIIeCTB M IpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHasl,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJEKYJIIpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensT rpaHULbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIaJETh METOJAMHU HAyYHOI'O MO3HAHUS B OMOJIOTHU: HAOIIOACHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX
PEe3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIACISITh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



MPOIECCOB: OOMEHA BEIIECTB W MPEBpAICHUS dHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHITh MOJy4YeHHBIC 3HAHUA AT OOBSCHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOJHON Cpele, MOHMMAaHHEe HEOOXOAUMOCTH HWCIIONB30BAHUS JTOCTIKEHUH
COBpEMEHHOW  OWONOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUsS ISl TIpE/CKa3aHusl HACIeOBAHUS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEp’KaHUsA, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011ass OMOOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN arapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJOTHH B CUCTEME HAYYHOI'O
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YeJIOBEKa I PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PpACKphIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHUM:
BUJI, TIOMYJIALNS, TeHO(OH, 3BOIIONMS, ABWXKYIIUE CUIbI ((DaKTOPbI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTbl, LENU MHUTaHus,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHUE W3JIaraTh OHOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH



(3apoapieBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nytedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. 1. Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABW)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEJIMYMHAMHU, OOBSICHECHHUE ITOJYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC TPH3HAKH CTPOCHHS OHOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHuW3Mbl, IepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
OPUPOJHON cpelle, NMOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKEHHIM
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpAaTOpPHBIE W TMPaKTHYECKHUE PadOThI, COOJIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBa MAcCOBOW MH(OpPMAIMU, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnosorndecKyro WH(popMaIrio U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBple crcTeMbl M MX OpraHu3aLus 3 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 12 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 14 1
MBHEACATEILHOCT KICTRH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 9 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 17 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 10 1
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 2 4



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

11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOTIONMOHHAS OMOJIOTHS 9 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL H ORpYXaIotias cpena https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
1 B 1
BEACHHE 04.09.2025
bu6moreka [IOK
2 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
05.09.2025 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckast padota Ne 1
3 «Hcronb3oBaHue pa3IMuHbIX METOIOB 1 0.5 Bubnmorexa [JOK
p A ' 11.09.2025 | https://m.edsoo.ru/863e6122
MIPU U3y4eHUH OMOJIOTUYECKUX
00BEKTOBY
4 OOBEKTHI N3ydeHHsI OUOJIOTHH 1 12.09.2025
5 buonoruueckue cuctemMbl, IPOLECCH 1
WX U3YYCHHS. 18.09.2025
5 MouiekynsapHBbIi ypoBeHb: 0011as 1
XapaKTEPUCTHKA 19.09.2025
7 XUMHUYECKUH cocTaB KIeTku. Bona u 1 bubnuoreka [JOK
MHUHEPAJIbHBIE COJIN 25.09.2025 | https://m.edso0.ru/863e674e
8 Oprannueckue BeUiecTBa 1 bubmmorexa [JOK
P B 26.09.2025 | https://m.edsoo.ru/863e6564
9 benku. CocTaB u cTpoeHue OeKoB 1 bubnuoreka [IOK



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

02.10.2025 | https://m.edso0.ru/863e6b72
1 b . D
0 enku. yHKIMK OETKOB 03.10.2025
depMeHTHI — OHOJIOTHYECKHE
karanusaropsl. JlaboparopHas paboTa
11 Ne 1 «M3yyeHue KaTaauTHYCCKOM 0.5 bubmorexa HOK
) v ' 09.10.2025 |  https://m.edsoo.ru/863e6b72
aKTUBHOCTH ()epPMEHTOB (HA MpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
KodepmenTtsl. Buramunsl. Otiauanst
12 (hepMEeHTOB OT HEOPTAHUIECKUX 10.10.2025
KaTaJIn3aTOPOB.
bu6moreka [IOK
1 .
3 JameaEr 16.10.2025 | https://m.eds00.ru/863e6870
14 YrneBompl. 17102025
bu6mmoreka [IOK
15 Hywrentosie kuciotst. AT® 23.10.2025 | https://m.eds00.ru/863e6d5¢
16 Crpoenue u ¢pynkuu JJHK. 94.10.2025
17 Crpoenue u ¢pynkiuu PHK. Bunabt
PHK. AT®: ctpoenue u GpyHKIIHH. 06.11.2025
18 Hcropus u meToabl U3y4EeHUS KIIETKU. bubnuoreka [IOK
Kiterounas teopust 07.11.2025 | https://m.edsoo.ru/863e6e88
19 KrneTka kak 1eiaocTHas )KuBasi ccTeMa
13.11.2025
CrpoeHne syKapuOTHYECKOU KIIETKH. bubnuoreka [IOK
20 JIaGopatopHas pabota Ne 2 0.5 14.11.2025 https://m.edsoo.ru/863e6ff0

«I/I3yquHe CTPOCHHUA KIICTOK

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

pacTeHMi, )KUBOTHBIX, TPHOOB U
OakTepuii o1 MUKPOCKOTIOM Ha
rOTOBBIX MUKpOIIpENapaTax U ux
OIIMCaHUE

Pubocomsr. Sapo.

21
DHAOIUIA3MaTHYECKas CETh. 20.11.2025
29 Bakyonu. Kommieke I'osbmku.
JInzocommsl. 21.11.2025
Muroxonapuu. Ilnactuasl.
23 Opranouns! npwkenns. Kinerounsie 97 11.2025
BKJIIOUCHHUS.
bu6moreka [IOK
24
OBMeH BeIIECT HIIH META00HIM 28.11.2025 | https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
25 Potocinres. Xemocuires 04.12.2025 | https://m.edsoo.ru/863e7c¢98
. bu6mmoreka [IOK
26 duepreTicckuii 0bmen 05.12.2025 | https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LMK KIeTKU. [{enenue
KJeTku. Muto3. JlaboparopHas pabota
27 Ne 3 «HabOmronenrne MuTo3a B KIIeTKax 0.5 bubmorera [JOK
- A ' 11.12.2025 | https://m.edsoo.ru/863e7dc4
KOHYHMKa KOpEIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
28 buocunTes O6enka. Peakimst bubnuoreka [JOK
MaTPUYHOTO CHHTE3a 12.12.2025 | https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
29 T —
panciAuA — GHoCHHTE3 GenKa 18.12.2025 | https://m.edso0.ru/863e796e
30 Hexnerounsie hopMbl )KU3HU — bubnuoreka [IOK
BHUPYCHI 19.12.2025 | https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

31

bone3nu pacreHuit, )KUBOTHBIX U
YeJI0BeKa, BbI3bIBAEMbIC BUPYCAMHU.
Bupyc nmmyHOIepuinTa yenmoBeKa
(BUY) — Bo3Oyautens CITNda.

25.12.2025

32

O06006mieHrne o TeMam
"MoneKynsapHbIN U KJIETOYHBIN
YpOBEHB"

26.12.2025

33

@opMBbI pa3MHOKEHUSI OPTaHU3MOB

15.01.2026

bubmmoreka [{OK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

34

Bupr 6ecriosioro pa3MHOKEHUSI.
HckyccTBeHHOE KIOHMPOBAHUE
OpPraHU3MOB, €r0 3HAUYEHUE IS
cenekuuu. [lonoBoe pazmMHOXkeHNUE,
€ro OTJIUYUS OT OECTOJIOoro.

16.01.2026

35

Metios

22.01.2026

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

36

OO0pa3zoBaHue 1 pa3BUTHE TOJIOBBIX
kietok. OmIoI0TBOpeHHe.
JlaGopaTtopnas padora Ne 4
«M3ydenue cTpoeHUs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITperapaTaxy

0.5

23.01.2026

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6

37

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHUC
OPraHnu3mMoB

29.01.2026

bubmuoreka [JOK
https://m.edso0.ru/863e8436

38

Otansl SMOPUOHATIBHOTO Pa3BUTHS Y
MTO3BOHOYHBIX )KUBOTHBIX: JIpOOJICHHE,
racTpyJsilusi, OpraHoreHes.

30.01.2026

39

Poct u pazButHe pacteHuii.



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

OnroreHes IBCTKOBOI'O paCTCHUA:
CTPOCHHUEC CECMCHH, CTaAUN Pa3BUTHUS.

05.02.2026

40

[MoctambOpronanbHoe pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO PA3BUTHS:

06.02.2026
psiMoe, HENpsIMOE (JTMYMHOYHOE).
Brnusinue cpensl Ha pa3BUTHE

41 OpPraHNU3MOB, Q)aKTOpBI, CHOCOOHBIE 12.02.2026
BBI3BIBATh BPOXKICHHBIC YPOICTBA.

4 'eneTnka — Hayka o bubnuoreka [JOK
HACJIEACTBEHHOCTH U N3MEHUYNBOCTH 13.02.2026 | https://m.edso0.ru/863e862
OCHOBHBIE TEHETHYECKHE TIOHATHSL.

43 I'eHeTnyeckas CHMBOJIMKA,

HCTIOJIb3yeMasi B CXemMax 19.02.2026
CKpEILIMBaHUM.
44 3aKoH HaCJIeIOBaHMS MPU3HAKOB
20.02.2026
45 MoHOoTHOPHIHOE CKPEIIMBAHHUE. 96.02.2026
bu6mmoreka [JOK

46 S .

JlurnopuaHoe ckperBante 27.02.2026 | https://m.edsoo.ru/863e89a4
XPpOMOCOMHAs TEOPHS

a7 HaCIeACTBEHHOCTH. [ 'eHeTHUEeCKHE 05.03.2026
KapThI.

48 3aKOH HE3aBHCHUMOI'0 HACIEI0BaHU
IIPU3HAKOB 06.03.2026
CremuieHHO€E HacaeI0BaHNe

49 npu3HakoB. JlJaboparopHas pabora Ne 0.5 bubmiorexa LIOK

P ) patopu p ) ' 12.03.2026 | https://m.edsoo.ru/863e8c60

5 «3y4yeHue pe3yabTaToB



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPUHOTO U AUTHOPHIHOTO
CKpELIMBaHUA y JPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpENapaTax»

50

T'enetuka nona. Hacinenqosanue
HpI/I3HaKOB, CHCIUNICHHBIX C ITOJIOM

13.03.2026

bubmmoreka [{OK
https://m.edso0.ru/863e8c60

51

N3menunBocth. HenacneacTBenHas
W3MEHYUBOCTh. JlaboparopHas paboTa
Ne 6. 3yuenune moaupukainoHHON
M3MEHUYUBOCTH, IOCTPOCHUE
BApPHUAI[MOHHOTO psJia U
BAPUALIMOHHON KPUBO»

0.5

19.03.2026

bubmmoreka [{OK
https://m.edsoo.ru/863e8efe

52

HacnencrBennas N3MEHYHBOCTE.
JlabopaTtopHnas pabota Ne 7. «AHanm3
MyTalui y Jpo30(uiel Ha TOTOBBIX
MUKpOTpernapaTax»

0.5

20.03.2026

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

53

KoMmOuHaTuBHasT H3MEHYHUBOCTE.

26.03.2026

54

MyTtanroHHasi U3MEHUYUBOCTD.
Knaccudukanus Mmyraiuii: reHHBIE,
XpPOMOCOMHBIE, TEHOMHBIE.

27.03.2026

55

I'eneTnka yenoBeka

09.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

56

HacnencrBennsnie 3a0071eBaHUs
YCJIIOBCKA: I'CHHBIC 6OJ'IC3HI/I, 00JI€3HU C
HacJIeICTBEHHOM
npeaApacnoJIOKCHHOCTBIO,
XpOMOCOMHBIC 0O0JIe3HU.
CoMaruueckue u TCHCPATHUBHLBIC
MYyTaluu. CTBOJIOBBIC KIICTKH.

10.04.2026



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

57

[IpuHuuUIBI 3710pOBOrO 00pa3a KU3HHU,
JMArHOCTHKY, MPO(PIIAKTUKY
JICYCHUS TEHETHYECKUX 00JIe3HEH.
Menuko-reHETUYECKOe
KOHCYJIbTHPOBaHHE. 3HAYCHUE
MEUIIMHCKOW TeHETUKH B
MIPEIOTBPAIICHUH U JICUCHUU

FeHETUUECKHX 3a00JICBaHMI YCI0OBEKA.

16.04.2026

58

PesepBubriit ypok. O60011eHUE TTIO
teme «HacnencTBeHHOCTh 1
W3MEHUYHUBOCTH OPraHU3MOBY

17.04.2026

59

Cenekuus Kak HaykKa.

23.04.2026

bu6moreka [IOK
https://m.edsoo.ru/863e9214

60

VYuenne H. WM. BaBunosa o neHtpax
MIPOUCXOXKICHUSI © MHOTOOOpa3us
KyJbTYPHBIX pacTeHui. LleHTphl
MIPOUCXOXKACHUS TOMAITHUX
#KUBOTHBIX. COPT, MOpO/Ia, IITAMM.

24.04.2026

61

COBpeMeHHHC METOAbI CCICKLMH.

07.05.2026

62

CCJ'ICKLII/ISI MUKPOOPraHnu3mMoOB.

08.05.2026

63

MeToasl ¥ JOCTHIKEHUS CEIEKIINU
pacTeHUN U KUBOTHBIX

14.05.2026

bubnuoreka [JOK
https://m.edsoo.ru/863e9214

64

buorexHonorusa kak OTpaciib
IIpOU3BOJACTBA

15.05.2026

bu6mmoreka [JOK
https://m.edso0.ru/863e9336

65

I'ennas umxeHepus. JTanbl CO3AAHUS
pexom6OunanTHoi JIHK u

21.05.2026



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

TPAHCTEHHBIX OpraHu3MoB. Kitlerounas
WHXXEHEPUSL.

66

Kiterounsie KynpTypsl.
MUKpOKIIOHAIBHOE Pa3MHOKEHHE
pacrenuii. Kiionuposanue
BBICOKOIIPOTYKTUBHBIX
CENBCKOXO35MCTBEHHBIX OPraHU3MOB.

22.05.2026

67

DKOJIOTHYECKUE U DTUYECKIUE
npo6seMbl. MO — reneruuecku
MOAU(PHUIIMPOBAHHBIE OPTAHNU3MEI.

21.05.2026

68

0O0600menue mo teme "Cereknusa KaKk
Hayka."

22.05.2026

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LOK
04.09.2025 | https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBIeHUN 1 bubnuorexa [JOK
00 PBOJTFOIINH 11.09.2025 | https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . 18.09.2025 | https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
25.09.2025 | https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyimue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH 02.10.2025 | https://m.edsoo.ru/863e9da4
. bubmuorexka [JOK
0 Ectectaentibiii 0t60p 1 ero popust L 09.10.2025 | https:// m.edsoc%.I ru/863e9edo
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue 16.10.2025 | https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MaKpO3BOJIIOLUN 23.10.2025 | https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOTIONNAN 06.11.2025
10 Ucropus sxu3nu Ha 3emiie 1 METObI
e€ u3ydeHus 13.11.2025
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emie 20.11.2025 | https://m.edsoo.ru/863ea5a6
12 PazButuHe xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U TIepHoJIaM 27.11.2025 | https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbI YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydenne uCKOMmaeMbIX OCTATKOB 04.12.2025 | https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OpPraHUYECKOTO MUpa 11.12.2025 | https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexka [JOK
(anTpomoreHes) 18.12.2025 | https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOTIOreHEe3a 25.12.2025 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa 15.01.2026
18 Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
aJarTayy JYeJI0oBeKa 22.01.2026 | https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 99.01.2026

JKM3HU Ha 3eMie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJorus Kak HayKa

05.02.2026
21 Cpenbl 0OUTaHUS B SKOJIOTHUSCKUC bubnuorexa [JOK
(baxTopsl 12.02.2026 | https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
22 ACTCHUI U3 Pa3sHBIX MECT 0.5 bubmorexa HOK
p P ' 19.02.2026 | https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas padota
No 4. «BnusiHne cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK
23 b
HOTHHECKHE (aKTOpSI 26.02.2026 | https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHUKU
nonyssinud. [IpakTudeckas pabora
24 Ne 2 «HOHSqu IUIOTHOCTH 0.5 05.03.2026
TOMYJISAIIMKA pa3HBIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 12.03.2026 | https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(ax0CHCTEMBI) 19.03.2026 | https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIN AKOCHUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI bubmorexa HOK
N PaMHBL. 26.03.2026 | https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. CyKieccus
28 I1
PUPOHBIE IKOCHCTEMBI 09.04.2026
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI



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

16.04.2026

30 buocdepa — rinodanbHas 1 bubmuorexa [IOK
9KOCHCTEMA 3eMITH 23.04.2026 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsr 30.04.2026 | https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1 07.05.2026

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeloBeYCCTBA 14.05.2026 | https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HE TEMBI

34 «Coo01IecTBa U IKOJIOTHISCKUE 1 91.05.2026
CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHUpOBAaHHOCTh 3HAHUH O MECTE W POJHM OWOJIOTUHM B CHCTEME
HayYHOTO 3HAHUS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTHHBI MUPa U HAyYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonorny; (QYHKIIMOHAIBLHON TPAaMOTHOCTH 4YelIOBEKa IS pPEHICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACpKAHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHSATHN: KU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruM), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAMOBOCHPOHU3BEIACHHE (PETPOMYKIINS),

HACJICACTBEHHOCTh, UH3MCHYNUBOCTL, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOrHYEcKUe TEOpUH (KJIETOUHAsi, XpOMOCOMHas,
MyTaimoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaXx MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBumnoBa), onpenensiTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoaoTHn
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBJ’ICHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJABHKCHHUC THUIIOTE3BbI, BBISIBJICHUC 3aBUCUMOCTHU MCXKOY
HCCICAYCMBIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTb BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIACIITH CYHICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoOT U ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA OSHEPrun B KIICTKE, q)OTOCI/IHTGSa, IIaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MeHa, XCMOCHHTC3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHIUBUAYAIIBHOT'O pa3BUTUA

opranusMa (OHTOT€He3)

YmMmenue INPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA O0OBsICHEHUS




OMOJIOTUYECKUX TPOIECCOB U SBICHHM, JUIS MPUHATHS MPAKTHYECKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 3JI0POBbS U 3/I0POBbS OKPYKAIOLIHX JIIOJIEH, COONIIOICHNS HOPM
rPpaMOTHOTO TMOBEJAEHUS B  OKPYKAIOWIEH NPUPOJHOU  CpEIE;
NOHUMAaHHE HE00X0IMMOCTH UCTIOJTb30BaHUS JOCTIDKEHHH
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

Ymenue peuiatb JJICMCHTAPHBIC T'CHCTUYCCKUC 3ala4ud Ha MOHO- H
I[I/IFI/I6pI/II[HOG CKpCIIUWBAHUC, CLCINICHHOC HACICAOBAHUC, COCTABJISATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA JIIA npeacKazaHusa

HacCJICOOBaHUWs ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,
coOnroAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOPaTOPHBIM

000pyTI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UcToyHNKOB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIEAOBaHMA B OuoJIOrUY,

MeIUIMHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1as 6rMosIOTHYECKYI0 HHPOPMAIUI0 U3 HECKOJIbKHX MCTOYHHKOB,

IrPaMOTHO MCIOJIB30BaTh MOHATUIHBIN anmnapat OMOJIOTruu

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01mero oopa3oBaHus

CchopMupOBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa M HAYyYHOTO MHPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJISl PELIeHMS

JKHN3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJAEpKaHHE OHOJOTHYECKUX TEPMHUHOB H
MOHSTHUI: BUJ, MOMYIALUSA, T€HO(OHA, IBOIIOLMS, IBHKYIIUE CHUIIBI
(daxTops) SBOJIIOIHH, MPUCTIOCOOIEHHOCTh OpPraHu3MOB,

BI/I,Z[OO6pa3OBaHI/Ie, OKOJOI'H4Y€CKHUC (I)aI(TOpBI, 9KOCHUCTEMA,




MNPOAYLUCHTHI, KOHCYMCHTHEI, PCAYUCHTHI, JalSa0041 IIMTaHHUA,

IKOJIOTHYECKas MUpaMuia, OnoreoreHos, ornochepa

YMeHue mznaratb OMOJIOTHYECKUE TEOPHH (IBOJIONMOHHAS Teopust Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apopiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HanpasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M. Bepuaackoro), omnpeaensTb  TPAHUIBI  HUX

IMPUMECHUMOCTHU K )KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTUH
(HabmroleHNe W OINMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBUOKCHHE  TUIOTE3bl;  BBIABICHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJNYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU MOJTYUCHHBIX peSYJ'H)TaTOB)

VYMmenne BBIJCIATH CYHICCTBCHHBIC IMPU3HAKHN CTPOCHUA
OMOJIOTUYECKUX OOBEKTOB: BHJIOB, MOMYJALMH, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHuU3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
MepeHOoca BEUIECTB U MOTOKA SHEPTHH B IKOCUCTEMAX, aHTPOIIOT€HHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHue NOpUMEHSTh TOJy4YeHHbIE 3HAHUS s OObSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHATHS MPAKTHYECKUX
pellieHuid B MOBCEAHEBHOM KU3HU B LIEAX oOecreueHns: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMAaHHE HE0OX0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ OHoJI0THHU 1A paiOHAJIbHOTO IMPHUPOA0II0JIb30BAHUA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMbI IIEPEHOCA BCHICCTB U DHEPIHU B DKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHMe BBINOJHATH J1a0OpaTOpHble M IpPaKTHYECKUue paloThl,
coOmoark npaBuiaa npu paboTe ¢ y4yeOHbIM U JabOpaTOPHBIM

o0opynoBaHuEM

YmMmenue KPUTHYCCKU OLCHUBATH WU HHTCPIPECTHPOBATH HH(bOpMaHHIO

OMOJIOTHYECKOTO COACPIKAHUS, BKIIFOUAOIIYHO IICCBAOHAYUYHBIC 3HAHUA




13 pa3nuyHbIX UcTOUHUKOB (CMMU, Hay4dHO-NONYyJIsipHBIE MaTepUalbl);
paccMaTpuBaTh rio0aabHbIE 9KOJIOTUYECKHE poOIeMbl
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO

ITO3UIIHNIO

10

YMeHne co3iaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJOTUYECKYI0 UH(POPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHSITAMHBIN arrapar ouoorun




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

buonorus kak Hayka

1.1

buonornss — Hayka o kuBOM mpupone. Ponp Ouonormm B (opMUpOBaHHU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

MeTtopl MO3HAaHUSA XKUBOW NpUpPOAbl (HAOIIOJEHHE, SKCIIEPUMEHT, ONHCAHUE,
U3MEpEeHne, KIacCu(pUKalus, MOJCIUPOBAaHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX)

JKuBBIe cuCcTEeMBI M HX opraHusanunsa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Ouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOUHBIMH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIH

XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIEMEHTBhI: MaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHble BemecTBa. @DOYHKIMH BOABI U

MHHEPaJIbHBIX BellecTB B kKieTke. [lopaepxanne ocMoTuueckoro 6agaHca

3.2

benku. CoctaB m cTpoeHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCJIKOB.
He3zamenumMble W 3aMEHUMBIE AMUHOKHUCIOTBHL. AMHWHOKHUCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl OEIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKUE CBOiicTBa OenkoB. buonornueckue
(dbyHKIMH OEITKOB.

®epMeHThl — Ouosoruueckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTHBHBIN
HeHTp, cyoctpaTtHas crneuuduynocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

YrneBoasl: MOHOcaxapuabl (TIOKO3a, prudo3a U ae30Kcuprb03a), AucaxapHabl
(caxapo3a, nakTro3a) W MoaMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUTI0I03a).
buonoruueckue GpyHKIIUN yTriIeBOIOB.

Jlunuasl:  TpUrMUepuabl,  crepouibl,  ¢dochomunuael.  ['mapoduisHo-
rupooOHble cBoMcTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHeHHE

YrieBoJ0B, OCIIKOB M JIMTIUIOB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: [IHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX
kucnoT. Crpoenne u ¢ynkuun [IHK. Crpoenne u ¢ynkinuun PHK. ATO:

CTpoeHHE U PyHKLIUU

3.5

]_II/ITOJ'IOPI/IH — HayKa O KJICTKC. Knerounas TCOpHsL. MeTtoapl N3YYCHUS KIICTOK




3.6

Knerka kak nenoctHas xuBasg cucreMa. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHas mMemOpana, mojekynsl JJHK kak reHermdeckuid ammapaT, cucTema

cuHTEe3a Oerka

3.7

Tunel kKeTok: 3yKapruoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckoil  kierku. Kiierounas crenka Oaktepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

IpUOHOM KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢yukimu. [lnazmatrueckas meMOpaHa, e€ cBoiicTBa U pyHkmu. Lluronnazma u eé
opranoujipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'onbmku, m3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI KIIETKH:
MUTOXOHJpUH, MiacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM U TUIACTHI. Buabl
miactua. HemeMOpaHHble OpraHouabl KJIETKH: pUOOCOMBI, KJIETOUHBIA ILIEHTD,

PECHUYKH, KIyTUKHA. DYHKIIMM OpPraHOWIOB KIETKH. BriroueHus

3.9

Anpo — perynaTopHblii 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa,

KapuoIiuiasMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpaHcnopT BEECTB B KIIETKE

}KI/I3H6I[65[TGJ'IBHO CTh KJICTKH

4.1

OOmeH BemiecTB, WM METa0oIn3M. AcCCUMUIANUS (TUTACTUYECKH OOMEH) |
JTUCCUMUIISALINAS (PHEPTETHYCCKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTabonm3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(HBINA U TeTepoTpodHBIA. PoJb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3bl hotocuHTe3a. Peakiuu hoTocunTesa.
OddextuBHOCTL PoTOCHMHTE3a. 3HAYeHUE (POTOCHHTE3a IS KU3HHU Ha 3emile.
Bnusiaue ycnmoBuwit cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMICHHS €rO
IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUA.

XeMocuHTe3. XEeMOCHHTE3HpYIOIIUe OakTepuu. 3HAYeHHE XEMOCUHTe3a IS

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMeH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHHUEC U
AKKYMYJIIMPOBAHUEC SHEPruu B KIICTKEC. OTansl QHCPICTHICCKOIO oOMeHa.
I'mukonus. EpO)KeHI/Ie n €ro BHUIHI. KI/ICJ'IOpO)IHOG OKHCJICHHUEC, WJIN KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPreTUUECKOTO OOMEeHa

4.4

Peakiiun matpuuHoro cuHTesa. ['enetnueckas unpopmanus u JJHK. Peanuzanus
reHeTH4eckoil mHpopmanuu B KieTke. ['eHeTHdeckuit KOJ M €ro cBoiicTBa.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Koauposanue amuHokucaot. Posib pubocom B GrocunTe3e Oenka

4.5

Hexnerounsle (opmbl ku3HM — BHpYChl. Mcropus otkpeitus BupycoB (/.M.




WBanoBckmii). OcCOOEHHOCTHM CTPOCHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepuodaru. boye3sHu pacTeHHid, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBAEMEIC
Bupycamu. Bupyc ummyHoneduuurta yenoseka (BUY) — Bo3dynutens CIINa.

[IpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KieTounslii 1WKI, WM KU3HEHHBIA MK KIeTKU. MHTepdasza u MHUTO3.
[Ipoueccel, npoTekatomue B uHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIL.
JuniouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[lurtonornyeckne OCHOBBI PA3MHOXEHUS W HWHAMBUIAYAJIbHOTO Pa3BUTHS
OpPraHNU3MOB.

Henenune xierku — muto3. Cragum mutoza. [lpouecchl, mpoucxonsdiue Ha

Pa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MHUTO3a

5.2

@opMBI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe M TojoBoe. Buasl Gecrmosoro
pa3sMHOXEHHS: JIeIEHHEe HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHMe, BEreTaTUBHOE pPa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Cramuu Meiio3za. Ilpouecchl, mpoucXonsflue Ha CTagusix Menosa.
IToBenenue xpomocoM B Meino3e. Kpoccunrosep. buonorndeckuidi cCMbICT U

3Ha4YeHUE MeHo3a

5.4

I'amerorenes — nmpoiiecc 00pa3zoBaHMs MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
rameT (crepMaTro3ouj, SilieKiieTka) — cruepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA ﬂﬁHCKJICTOK " CIICPMATO30M10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFCHCS

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBLHOTO PAa3BUTHSA Y MO3BOHOUHBIX KUBOTHBIX:
npobneHue, ractpynsauus, opraHoreHe3. [loctamOpuonansHoe pasputue. Turmbl
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HempsiMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
ypOJICTBA.

Pocrt u pa3zsutne pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHUA

HacneacTBeHHOCTh M H3MEHUYUBOCTD OpraHnu3MoOB

6.1

Hpe;[MeT M 3aJa4u ICHCTUKH. HCTOpI/IH Pa3BUTHA I'CHCTHUKU. Bknan pOCCHﬁCKHX
n 3ap}I6e)KHLIX y‘-IéHLIX B  pa3BUTUC T CHCTUKMU. Metoasl T'€HETUKU

(FH6pH,Z[OJ'IOFH‘-ICCKHﬁ, HHTOFCHCTHHCCKHﬁ, MOJICKYJIAPHO -FCHCTHHCCKHﬁ).




OcCHOBHBIC I'CHCTUUECCKHE ITOHATHS. | eHeTHUecKas CHUMBOJIMKA, UCIIOJIB3YyCMas B

CXEeMaxX CKpELIMBAHUI

6.2

3aKOHOMEPHOCTH HAacJel0OBaHUs IPU3HAKOB, yCTaHOBJIEHHbIe I. Menaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosieHus. [lpaBwiio JnOMHMHUpOBaHMS. 3aKOH paclUENJeHUS MPU3HAKOB.
I'unioresa uncroTel ramet. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe CKpemmuBaHue. 3aKOH HE3aBHCHMOTO HACIEIOBAHUS MPH3HAKOB.
[{utoreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  lMcnosb30BaHME — AQHAJIM3HUPYIOLIETO  CKpEIIMBAaHUSA  JUIA

OTIpe/IeNIEHUs] TeHOTHUIa 0CO0U

6.3

CuernieHHoe HacnefoBaHue npu3HakoB. Pabdora T. Moprana no cuenjieHHOMY
HacleIoBaHUIO TreHoB. Hapymienuwe cremieHuss TE€HOB B pe3ysbTare
KPOCCHHIoBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTrnueckue
KapThl.

I'enernka mosa. XpoMOCOMHOE OINpeNeTeHue Moja. AYTOCOMBI M IOJOBBIE
XpPOMOCOMBI. I'omorameTHele © TeTCPOTaMETHBIC OPIraHU3MBI. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

H3menurBocTh. BHABl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HAcICJACTBEHHAs.
Poib cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpPHUCTUKa
MOJM(DUKAITMOHHOW W3MEHYMBOCTUA. BapuanuoHHBIM psAg W BapHAIlMOHHAS
kpuBasi. Hopma peaknum mpusHaka. KoymuecTBeHHBIE M KadyeCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBOMCTBA MOAU(PHUKAITMOHHON H3MEHUNBOCTH

6.5

HacnencTBenHas, WIM TIE€HOTUIIMYECKAs, H3MEHYMBOCTh. KoMOHHAaTHBHAasA
W3MEHYMBOCTh. MeiH03 W TMOJOBOM TpOIeCC — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaruii:
T€HHBIE XPOMOCOMHBIE, FT€HOMHBIC. YacToTa ¥ MPUYMHBI MyTaluii. MyTareHHbIC
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIICJICTBEHHON M3MeHYrBOoCTH H.1.

BasuioBa

6.6

I'enetnka uyenoBeka. KapuoTtun denoBeka. OCHOBHbIE METOJbl TI'€HETUKU
YeJoBeKa: reHeaNorn4eckui, OJIM3HELIOBBIH, LIUTOT €HETHUUYECKHH,
OMOXUMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe oOmpezeeHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpeto [I[P-ananuza. HacnencTBeHHble 3a00JeBaHUs YEJNIOBEKAa: T'€HHBIE
601€3HM, OOJIE3HU C HACIEACTBEHHON NpPEnpacoioKeHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComaThyeckue W TeHepaTHBHbIE MyTaluH. [IpUHIMIBI 3710pOBOTO
oOpa3a JKM3HH, JAMArHOCTUKM, MPOQUIAKTUKA U JICUEHHS TE€HETUYECKUX
6ose3Held. MeanKo-reHeTuYecKoe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAUIIUHCKON

TCHCTUKU B MPECAOTBPAICHUHN U JICUCHUN I'CHCTUYICCKUX 3a00JICBaHHI YeIIOBEKa




Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuusi Kak Hayka W TpoLEcC. 3apoXKICHUE CEJICKIUU U JOMECTHUKALIMSL.
Yuenne H.M. BaBunmoBa o0 TIIeHTpaX NPOUCXOXKICHUS € MHOT000pa3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

OpOo/Ja, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeJeKIMU. MacCOBBIi M WHAWBHIYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YUCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MIOJy4eHUE NOJIMIUIOUIOB. JIOCTM)KEHMS CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

brorexHosoruss Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3ganusi pexkomOuHanTHoW JIHK wu Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounele  KynpTypbl.  MEKpPOKJIOHAIBbHOE  Pa3MHOXKEHHUE
pactenuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHMBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. ODKOJOTMYecKHe M 3Thyeckue mnpodisembl. MO — reHernyecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKHE:  MOCIEIOBATENBHOCTD
NOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, MepexoHbie (HOpMBI.
buoreorpaduueckue: cxoactBo u pasnuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U PA3INYMs SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHEIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHW3MOB HACTIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH y BCex

OpraHnu3MOB

1.2

9BOJ’IIOI_[I/IOHHE[$[ TCOpHUA . I[apBI/IHa. HpeI[HOCBIJ'IKI/I BO3HUMKHOBCHUA
AapBUHH3MA. I[BI/I)KYH_II/IC CHJIbI 95BOJIOIIMHM BHJIOB IIO Z[apBI/IHy (I/I36BITO‘IH06
PAa3MHOXKCHHUC IIPHU OTPAHUYCHHOCTHU PECYPCOB, Heonpe;[enéHHa;I N3MCHYHUBOCTD,

60opb0a 3a CylIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)




1.3

Cunrernueckass Teopuss sBoouud (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

Muxposontouus. [lonymanus Kak eIMHULA BUAA U 3BOJOLUA

1.4

JBwxymie cuibl ((akTopbl) SBONIOLMU BUIOB B MpuUpoje. MyTalMOHHBIN
nporecc ¥ KOMOWHATHBHAsS HM3MEHYHBOCTH. lIOMyISIIMOHHBIE BOJHBI U Ipeid
reHoB. M3onsiuiug u murpauus. EcrecTBeHHBIN 0T00p — Hampasisomuil hakrop
sBomoLH. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB Kak  pe3ylbTaT dBosouuu. [Ipumepsl
pUCTIOCOOICHNH Y OpraHu3MOB. ApoMop(O3bl U UINOATATTAIIIH.

Bun u Bunoo6paszosanue. Kpurepun Bujga. OcHOBHbIE (OpMBI BUI000PAa30BaHUS:

reorpagpuyecKkoe, IKOJIOTHIECKOEe

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (UIIeTUYECKas,  JIMBEPIreHTHad,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3Bostonnn

Bo3HUKHOBEHME M pa3BUTHE )KU3HU HA 3eMIIe

2.1

HOH&Y‘IHBIG MNpEACTABJICHUA O 3apOXIACHUNU IKHU3HH. HaquHe THUITIOTE3bI
BO3HHMKHOBEHHS JKHU3HM Ha 3emie: abuoresHes u IMaHCIICpMU. Xummueckas
3BOJIFOIIUA. BKCHepI/IMeHTaIII)HOC MOATBCPKACHUC XUMHYIECKOH 3BOJIFOIINU.
Hauanpabie stanmbr 6uonornyeckoi spomornuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKHU U UX 3BOJIOLMA. (-DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )XUBBIX OPraHu3MOB

2.2

Pa3zButne xu3Hum Ha 3emiie 1o 3paM U nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickas dpel. [laneosoiickas spa u €€ TNEpUOIbl: KEMOPHUICKUH,
OPJOBUKCKUM, CUIYPUMCKUM, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKUI.
Me3so3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, OPCKUMA, MEJIIOBOM.

Kaiinozoiickass »92pa u e€ nepuoAbl: MaJCOreHOBBIM,  HEOTCHOBBIH,
AQHTPOIOTEHOBBIA. XapakTepUCTUKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIUN PACTUTEIBHOTO U dKUBOTHOTO MUpPa. ApOMOP(O3bI Y
pacTeHUid U >KUBOTHBIX. [losiBIeHuWe, pacuBeT U BBIMHpPAHUE TPYII >KUBBIX

OPraHnu3mMoB

2.3

Cucrema OPraHu4cCKOro MuHUpa KaK OTPaXXCHUEC OBOJIOIHHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

OBOJIOLMA 4YeIoBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue NpencTaBIEHUN O
IIPOMCXOXKICHUN 4YelloBeKa. MeTronpl u3ydeHus aHTpornoreHeza. Cxoactsa
pas3nuuus 4eJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHUE YETIOBEKA.

JBwxyiue cuibl (pakTopbl) aHTpornorenesa. HacnencrBeHHas M3MEHUHMBOCTD U
€CTeCTBEHHbIH 0TOOp. OOLIeCTBEHHBIH 00pa3 >XKWU3HU, WU3TOTOBJICHHE OpYAUN

TPy, MBIIIJICHUE, peYb




2.5

OcCHOBHBIE CTaJUM U BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
ymenslid, Yenosek npsaMoxonaumuid, YenoBexk HeanaepranbCkuii, YenoBek
pa3yMHblii. Haxoqku HMCKOTaeMbIX OCTaHKOB, BpEMs CYIIECTBOBaHHS, 00JacTh

pacrpocTpaneHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPOIIEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTPAIOUAHAS (3xBaTOpHANIbHAA), MOHIOJIOUAHAs (a3marcko-
amepukaHckasi). YepTbl NpUCHocoOIEHHOCTH MPEICTAaBUTENIEN YETIOBEUECKUX pac

K YCJIOBHSM CYyIeCTBOBaHUA. ENUHCTBO YenoBedyeckux pac. Kpuruka pacuszma

Opranu3Msl 1 OKpyXkarolas cpea

3.1

DKoJioTusl Kak Hayka. 3aJaud W paszienbl 3KOJOTMH. MeTOoJbl IKOJIOTHYECKUX
uccieoBaHui. DKoJlornueckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OpPraHU3MOB:

BOJHad, HA3CMHO-BO3AylIIHAs, TIOUYBCHHAA, BHYTPHOPraHUu3MCHHAA

3.2

Oxosornaeckue  ¢aktopel.  Kriaccudukamuss  9KOJOTUYECKHX  (DAaKTOPOB:
abnoTHdeckre, OMOTHYECKHE W aHTPONOTeHHBIC. J[eWCTBHE DKOJIOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotuueckue (QaxkTopbl: CBET, TemIepaTypa, BiIaxHOCTb. doTonepuoausm.
[Ipucriocobnennss OpraHM3MoOB K  JCHCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buosiornueckue puTMbl

3.4

buotnueckne dakTopel. Bumbl OMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, Mapa3UTHU3M, MYTyaln3M, KOMMEHCAIM3M (HaxJIEOHHMYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpaau3M. 3HaueHHe  OUOTHYECKUX

BSaHMOHeﬁCTBHﬁ JJI1 CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6I.H€CTBaX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU MMOITYJIAI M. OCHOBHEBIE I10Ka3aTcjin
MOMmyJIAuu: YUCICHHOCTBb, IIJIOTHOCTH, POKIAAEMOCTb, CMEPTHOCTH, IIPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6IJ_ICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKTypel OHOLIEHO3a: BHIOBA,
OPOCTpPaHCTBEHHAsA, Tpoduueckas (muimieBas). Bunsl-momunantel. CBsi3u B

OHOIIEHO3E

4.2

Dkonoruveckre cucteMbl (d9kocuctembl). [lonstHe 00 2JKocucTeMe U
ouoreonieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOIYLIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU OJKOCHCTEMBI. [luIeBbie IeMd W CETH.
OcHOBHBIE TIOKA3aTENM DJKOCUCTEMBI: OHOMacca, MPOAYKIHUSA. DKOJOTHYECKHE

nupaMuabl: MPOAYKIUH, YHUCICHHOCTH, omomaccel. CBOiicTBa 3KOCHUCTEM:




YCTOMUYMUBOCTD, CAMOPETYJISLMS, pazButue. CyKieccus

4.3

[Ipupoansie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. Ypb6o3KkocuCTEMBL.
Buonornyeckoe u X0341HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpasne kak (akrop ycroiumBoctH 3kocucteM. CoxpaHeHUE

OHMOJIOTUYECKOT0 Pa3HOOOpasus Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuisl, coctaB U CTPyKTypa
ouocdepsl. Kupoe BemiectBO U ero ¢GyHkuu. OcoOEHHOCTH OHOChepbl Kak
rno6anpHOM sKOCcUCTeMbl. JlMHaMHueckoe paBHOBecHE M oOOpaTHast CBS3b B
onochepe. KpyroBopoThl BemeCTB U OHOTEOXMMHUYECKHE ITHKIIBI 3JIEMEHTOB

(yrnepona, a3oTa). 3oHaIbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onochepe 3eminn. AHTPOINOTEHHbIE M3MEHEHHs] B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOITIEMBI.
OcHOBa panMOHAJIBHOTO  YIPABIEHHUS NPUPOJHBIMM pecypcaMu U HX

ucnosib3oBanue. JIoCcTKeHrs OO0 U OXpaHa MPUPOIbI




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

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[lon penakuueii [Taceunuka B.B. Akiunoneproe o0mectBo «M3narenscTBo
«IIpocsewenue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u ap.;
[Tox penaxuueii [laceunuka B.B. AkiinonepHoe o6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET yumn. py






