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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEe, COJEpKaHMsl, pe3yJbTaTOB OOYyYEeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuduke 6MOIOTUH, €€ 3HAUeHUH B MMO3HAHUU KMUBOUM MPUPOJBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUus, BOCIHUTAHHS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKH 00pa30BaTEIbLHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarommXcs.

B mporpaMMe 1o OuonoruM TakXke YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (POPMHPOBAHMU OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JesITeIbHOCTU/Yy4eOHbIX AEMCTBUI OO0y4arolmMXcsi 10 OCBOEHHUIO COAEpKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
OPUHIUI [PEEMCTBEHHOCTH B M3yY€HUU Ouosoruu, Onarojmapss 4emy B Heil
OPOCMAaTPUBAETCS  HANPABIEHHOCTb HAa pa3BUTHE 3HAHUN, CBA3aHHBIX C
(opMUpOBAaHHMEM  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33pPEHUS,  IIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OOIEOMOIOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MIOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKU3HU ISl pELICHUS NPUKJIAIHBIX 33]a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSHUSL XO35IMCTBEHHOM JESTENIbHOCTU YEJIOBEKA Ha COCTOSIHUE MNPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM.



buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa oOecrneunBaeT (QopMUpOBaHUE y OOY4YAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHUHE MHpA, pacIIupsieT U 0000IIaeT 3HaHUS O XKUBOM mpupoje, eé
OTJIUYMUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIMUH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOAbL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K >KMBOU MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBHs Uisi GOpMUpOBaHUS
UHTEJJIEKTYalbHbIX, KOMMYHUKAI[MOHHBIX W HH()OPMALMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJBTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPE/ICTABICHUSIMUA U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O MpeJHA3HAUYCHUU Y4eOHOTO MperMeTa
«buonorus» CcoOCTaBWJIM OCHOBY [HJisi ONpENENICHHUs TMOAXOAOB K OTOOpy W
CTPYKTYPUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouosoruu.

OT10o0p conepxanus yueObHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3ULMHA KyJIbTypocOOOpa3HOro IOJX0/Aa, B COOTBETCTBUU C
KOTOPBIM O0yuyaromuecss AODKHBI OCBOMTb 3HAHHUS M YMEHMs, 3HAUMMBbIE JUIs
(GopmMupoBaHusl 00ILIEH KyJIbTYypbl, ONPEACIAIONME aJeKBAaTHOE IIOBEICHHE
YeJloBeKa B OKpY’Kaolllel NPUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPKAHUS, KOTOPbIE CIyXKaT OCHOBOM i1 (OpMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3alHUH
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CtpykTypupoBaHHE COEpXaHUs y4yeOHOro Marepuaja B Iporpamme Io
OMOJIOTMHM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIFOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble JIMHUU: «bronorus kak Hayka. Metozsl
HAy4yHOTo To3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHum3M Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIIOLMS )KUBOM MPUPOIB», « IKOCUCTEMBI U MTPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buomorus» Ha 06a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI



WCIIOJIb30BaTh 3TW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMYHbBIX )KU3HEHHBIX MTPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUnBAETCS PEIIEHUEM CIEAYIOLIUX 3a1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIOYKaIIUX OCHOBOMH
U1t (OPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJ[aX HAy4YHOT'0 MO3HAHMsI, CTPOCHHH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONMIUXCS OTKPHITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs MO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaau3a JaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJAEH M TOJXOJOB K M3YyUYCHHIO JKHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJICHHWE Y OOydYarIMxcs O0Ommeld KyJabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KWUBOW TMPHUPOJBl HAa OCHOBAHMHM 3HAHUM M OIbBITA, IOJTYYEHHBIX TPH
U3Y4YeHUU OMOJIOTHUH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOU JESATENBHOCTH YeNIOBEeKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOACHUS AITHIECKUX
HOPM TP MPOBECHUU OMOJIOTUUECKUX UCCIIEIOBAHMI;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOUN KYIbTYpHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TTPUOOPETEHHBIX 3HAHUM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OLICHKU IIOCIIEICTBAM CBOEU AEATENBHOCTH IO OTHOLIEHHIO K OKPYKAIOILIEeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero o6miero obOpaszoBanusi «buonorus», mzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsactu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBogutcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 yac B Hezielno).



COIAEPKXAHUE OBYUYEHUA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

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

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIH.

JdeMoHcTpanum:

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

O6opynoBanue: Mmoenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

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

OyHKIMKM BOABI W MHUHEpPAJbHBIX BellecTB B Kierke. llogaep:xkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITMN OEIKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBINA 1LEHTp, cyOcTpaTHas cneunudpuyHocts. KodepmenTtsl. BurtamuHel.
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. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. OdDexTuBHOCTH
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 amMuHOKUCIOT. Pomb 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 ummynonedumnmura genoeka (BUY) — BozOymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. llpoduiaktuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:



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

Tabmuipel u cxembl: «Tunel nmutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«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, «Permnukarus 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 mMutos.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUS U  HUHIUBUAYAIBHOTO  Pa3BUTHUSA
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
Pa3MHOXKEHMS: 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. IIporiecchl, nmpoucxoasiiyMe Ha CTaausx 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], SIMIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouioB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
nIpoOsieHne, racTpyisanus, opraHoreHes. I[locTamOpuonanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButme pacreHuii. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOEHHE
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», «Knertounsrii nmukin», «Permnmukauus JHK», «Mwutos»,
«Menio3», «IIpsmoe n HenpsaMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAONIETO», «SMIEKIeTKa MIIEKONUTamero», «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 JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

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 CTAaHOBJIEHWU T€HETHKU. BKiam poccUiickux U 3apyOeskHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (THOPHUI0NIOTHYEeCKUi,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

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

JuruOpuaHoe  cKpenuBaHuhe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAaHUS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUAHOIO  CKPELIMBAHUS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJIeJOBaHUIO TeHOB. Hapylienue cuensieHus 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. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

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



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npuszHaka. KonnyecTBEHHBbIE M KAaYECTBEHHBIE NMPU3HAKH U HX
HopMa peakunu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJ0BOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTanioHHas U3MEHUYHUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIAOB B HaclIeACTBEHHOM n3MeHunBocty H. Y. BaBuiosa.

BHesnepHas HacIeICTBEHHOCTh MU U3MEHYHUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YeJIOBEKa: F'eHCAJIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKHUN. CoBpemeHHOe ONIPEICIICHUE T€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[MI1P-ananu3a. HacneacTBeHHble 3a00jeBaHUS YEJIOBEKA: TEHHBIE OOJIC3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a >KMU3HU, TUATHOCTUKH, MPOGUIAKTUKHA U JICYCHUS TCHETUYECKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeIOBeKa.

I'enemuueckue roucyrnomayuu — Camapckas o001aCMHAs  KIUHUYECKAs
bonvruya um. B.J]. Cepeoasuna, "Mamwv u oumsa-H/[K", "Peasuz”, "I 'enomeo”".
JdeMoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  u cxeMbl:  «MOHOTHOPHJIHOE  CKpelIMBaHHE U €TO0
OUTOTEHETUYECKAs] OCHOBa», «3aKOH pacCUICIUIEHUs M €ro UUTOre€HeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOB», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX U uelloBeKay», «l'eHeThka moJia», «3aKOHOMEPHOCTU HACJIEHOBaHUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel dYemoBeka M KUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MonudukannonHas W3MeHUYUBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNIUIMKaIu «MOHOTHOPUIAHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:



Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO H
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopartopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. «AHanu3 MyTanuii y apo30¢uiibl Ha TOTOBBIX
MHUKpOTIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue | aHAJIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaAeHHe CEJNEeKIMH U TOMECTHKALIUS.
VYyenne H. W. BaBunoBa 0 ueHTpax MNPOUCXOXKACHHS W MHOTrooOpas3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoucXoXkAeHUs JAOMAIIHUX >XUBOTHBIX. CopT,
opo/ia, TaMM.

CoBpeMeHHBbIE METOJIbI CeeKIIMU. MacCOBBIN ¥ MHIAUBUAYAIBHBIM OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIN3KOpoICTBEHHOE
ckpemuBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YHUCTHIX JIMHHM.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otrnanénnas rtubpumm3anus u e€ ycrnexu. VICKycCTBeHHBIN MyTareHe3 W
NOJIyYEHUE TOJUILIOUIOB. JIOCTHMXKEHUS CENeKIMU paCTeHH, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas MHXKEHEpHUs. Tallbl
co3nanust pexomOumHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

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

Tabmumel 1 cxembl: kKapra «LIeHTpBI MPOUCXOXKICHHUS M MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FiBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHUpOBaHUE», «KOHCTPpYHPOBAHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHKEHHSI CEJIECKIHUM PACTEHHUU U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHILIHIO, IJIEMEHH YO bepmy,



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

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHOW TEOPUM. IBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BiusiHuEe 3BOIIOLIMOHHON TEOpUU Ha pa3BUTHUE
OMOJIOTUU U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONW JICTOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gpiaop MaTepuKoB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH y BCexX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHIIBI DBOJIIOIMK BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBINA OTOOD).

Cunrernueckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuiabl ((hakTOpbl) SBOJNIONUU BUIOB B MpHUpoAe. MyTalmOHHBIH
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30as1ust U1 MUrpamnusi.

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

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepun Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMONHM:  (puieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anusa. AanTuBHas paJdaiysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, . Mromnep, A. H. Cesepios.

Tabnuiibl v cxembl: «Pa3BUTHE OPraHMYECKOr0 MUpa Ha 3eMiiey, «3apoabllu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a



cymecTtBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamum», «MyTauuoHHas
U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapmpyra nyremectBus Y.
HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJOTHYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMU THUIAMHU OKPACKH,
Ha0op IJIOAOB M CeMsH, KoyuleKuus «[Ipumepsl 3alIUTHBIX MPUCTIOCOOIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHbIE HAMPABICHHS SBOIIOLUUNY», 00bEMHAS MOJENb
«CTpoeHHUE TOJTOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, KoJuleKuusa «POpMbI COXPAHHOCTH
HUCKOMIAEMbIX JKMBOTHBIX W pacTeHUil», Moaenb ammukanusa «llepekpéct
XpOMOCOM», BIaxHble npenapaTel «Pa3zButne Hacexkomoro», «PazButue
JSATYUIKA», MUKporpenapaT «/[po3oduia» (Hopma, mytanuu (Gopmbl KpbUIbEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUION.

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHay4yHblE TpEACTaBIECHUS O 3apOXKICHUM >KU3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abWoreHe3 W MaHCIepMHs. XHUMHYECKas
HBOMIOIUSI. AOUOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHble STamnbl
ouonorndeckoit sBosronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBCHHE IPOTOKIETKHU. [lepBble KIETKM M HX 3BOJIIOLMSL.
®opMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nmporepo3oiickass dpel. llameosoiickas spa u €€ mMepuoabl: KEeMOPUICKUM,
OPJAOBUKCKHM, CHUTYPUMCKUN, JEBOHCKU, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ TnepuoApl: NAJCOrC€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa U TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLMM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl Yy pacTeHHil u
XKUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECcKOro Mupa Kak OTpakeHHe dBoaronuu. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAECHUN YeJIoBeKa. Mertonsl u3ydeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  ((pakTopbl)  AHTPOIOIEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
M3TOTOBJIEHUE OPYIHUN TPYy/Aa, MBILLJICHHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKul, YermoBek
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 )KU3HU, OPYIHU.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHaJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EIMHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
opraHnyeckoro mupa», «PactutenpHas kietka», <«OKuBOTHas  KJIETKay,
«IIpokaprornueckas kietka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MecCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyomma, ckpebiia), TEOXpOHOJOTrHYecKas TaOnuIa, KOUICKIUI «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U MpakTHYecKHe PadoThI:

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

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

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKOJIOrusl KaKk HayKa. 3aJjaui U pa3ieibl SIKOJIOTuU. MeToIbl SKOJIOTHYECKUX
HCCJIEIOBAaHUM. DKOJOTMUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOreHHbIe. JlefCTBHE 3KOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPA, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsI.

buornueckue (bakTopBhl. Bunpl OMOTHYECKUX B3aMMOJICICTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazurusm, koomnepaius,
MYyTyalau3M, KOMMEHCaJu3M (KBapTUPAHCTBO, HAaXJI€OHMUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIIUU: YUCIECHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTH, IPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

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

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

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

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

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

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

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHHM OJKOCHUCTEMbI. [luieBble LEMd M CETH.
OcCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
MUpPaMUJIbl:  TPOAYKIUMU, YHUCIECHHOCTH, Ouomaccel. CBoOMCTBA HKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYISALMS, pa3Butue. CyKueccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WJIM [IKAPOKOJMCTBEHHOIO JIECa.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYEeCKOT0 pa3HooOpa3us Ha 3emiie.

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

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHYECKUE ITUKJIIBI JIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIe U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHue IPUPOJIBI u 4eJI0BEYECTBRa. Coxpanenue
O6unopazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PaIOHAIBLHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTCHHBIE  BO3ACUCTBUS Ha Hpupody», «BaxHeumne HUCTOYHUKHU
3arpsi3HEHMsI BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeMIIas cocTaBistoas
ouocdeprry, «DakTopbl Aerpaganun mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTopsI
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xu3Hu B Oumochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «broreHo3y, «BpeauTenu BaxkHEHITUX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapud U KOJUIEKUUM pACTeHUH U
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM SKOJOTHYECKHM TPYIIaM OJHOTO BH/IA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300pa)xKeHUss OXpaHSAEMbIX 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  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JUYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3ylbTAaTOB OCBOCHUS mpeaMera «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS IMpeameTra «buosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3WLUMM JUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJbTaThl OCBOCHUSA ydeOHOro mpeamera «buomaorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHHUE >XU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCHHUTATEIBbHOM JICATSILHOCTH, B TOM UHMCJIC 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 JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIBHBIX 3aJ1a4, BHIMIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATENbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpaul, CBOK PoawHy, CBOW S3BIK W KYJIBTYpPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBIICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHKE JIMIHOTO BKJIaJa B TOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON TUYHOCTH;

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

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTAbIXa, peryysipHas dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOJICH;

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

6) Tpy10BOr0 BOCIIMTAHMS

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

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

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyIbTYphl: TPUOOPETCHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHWSI W YMEHUS TPU pEHICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHATBLHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



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

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIbHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIICCTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JIUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

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

NOHMMaHWe crenuukd OWONOTMM Kak HayKH, OCO3HaHUS e€ pOjau B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 II00ATBHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
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 MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHSI SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHEHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
pENIeHHs IPOOJIEM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUW 1O OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAITPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIE pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHay4YHbIE MOHATHS, OTpa)kKarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SIBIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UccleioBaHue,  HaONMIOJeHUWEe,  HM3MEpPeHHe,  OKCIEPUMEHT U JAPYIrHx),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTb
oOyyaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJIbHBbIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBiagenue YHUBEpPCATbHBIMH Y4eOHbIMHU NMO3HABATEJIbLHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

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

UCIIOJIB30BaTh TNPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccupuKaIu, 0000IeH s ), paCKPhIBaTh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpENeNATh IIeNM JACATEILHOCTH, 3ajaBas TMapamMeTpbl W KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICSITEIHBHOCTH C TIOCTABICHHBIMU IICIISIMU;

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

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIMPOBATH BHIBOJBI U 3aKITFOUCHUS;

PUMEHSTH CXEMHO-MO/IE€JIbHEIE cpeacTBa JUIS IpeACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaKkKe  MPOTUBOPSUYMH  pa3sHOro  poja,  BBIIBICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YUETOM aHaIM3a HUMEIOIINXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHAX PeaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTBIO HM  TOTOBHOCTHIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX M COITUATBHBIX IIPOCKTOB;

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

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

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTHYECKYIO 00JacTh
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
UH(OPMAITUIO Pa3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTHICCKH OTICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

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

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKk, UArpaMMbl, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KayeCTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil HMHPOpMaLMEN: TPUMEHATh XUMHUUYECKHe, (u3nyeckue W
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIQJE€Th  HABBIKAMH  paclO3HaBaHWUA U 3alUTBl  WH(OpMAaIWH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMoi TeMmbl (yMEHHE 3a/JaBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

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

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

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



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

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaH/Abl B
o0 pe3yabTaT Mo pa3padOTaAHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJTbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMH:

1) camoopranu3anusi:

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

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

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJISITh IUJIaH  pEIIeHUs TpodsiieMbl € 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
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

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

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTBl JAPYTMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NHNPEIMETHBLIE PE3YJIBTATHBI

[IpeamerHbie pesynbTaTthl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buosnorus»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIlUsSX, a TaKKe€ B peaJIbHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUS.

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

c(hOopMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTMU B CUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (PYHKIIMOHATILHON
IPAMOTHOCTH YE€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHATHA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIECTB M TMPEBpaICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 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;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX
PE3yAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICISTh CYIHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTrUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHHSI, PA3MHOKEHUS, WHANBHIYAJIBHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHITh MOJyYeHHBIC 3HAHUA AN OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJplo o0ecredeHrus OE30MacHOCTH CBOETO 30POBBS U 3I0POBBSA
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOTHON Cpele, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOW  OWONOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHbIE TEeHETHYECKHe 3aJayd Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEJCKa3aHUs HACICIOBAaHUS MPHU3HAKOB y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), ITUYECKHUE AaCIMEKThl COBPEMEHHBIX HCCIIEIOBaHUNW B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

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

[IpenmeTHble pe3ynbTaThl OCBOCHMs ydeOHOro npeamera «buomnorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYUHOTO
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpPa M HAYYHOI'O MHPOBO33PEHHS, O BKJIAJE POCCHUMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YeJIOBEKa ISl 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, MPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LEeMu MUTaHUS,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHUE W3JIaraTh OHOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKass TEOpHus OHBOJIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH



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

YMEHHE BIAJETh METOJAMU HAYYHOTO MO3HAaHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABW)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEJIMYMHAMHU, OOBSICHECHHUE ITOJYYCHHBIX
PE3yJIBTaTOB, WCITOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUH M 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHSI DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSAThH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C UEJIpl0 oOecrieueHusi O€30MacHOCTH CBOETO 3I0pPOBbS U 3I0POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKHUE 3a/1aud, COCTABISATH CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnoorMdecKyro WH(PpOpMaII0 U3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB 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
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOTUS 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcmonp30BaHne pa3aunYHbIX METOIOB 1 0.5 bubmmorexa [OK
p ' https://m.eds00.ru/863e6122
TIPU U3YYCHUH OUOJIOTHYECKUX
00BEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCH U 1 bubnuoreka [IOK
UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boja u 1 bubmuorexa [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
SIIKH. TOCTAB H CIPOCSHHS DETKOB https://m.edso0.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
KaranuzaTopsbl. JJaboparopHas padora Ne
P batop N P bubmuoreka [JOK
6 1 «3yueHue KaTaIuTHYECKOU 1 0.5
https://m.edso0.ru/863e6b72
AKTUBHOCTH (pepMEHTOB (Ha IpUMepe
aMUIIa3bl WM KaTalasbl)»
bu6mmoreka [JOK
7 v I 1
TICBOBL b https://m.edso0.ru/863e6870
8 Hyxnennossie kucnotsl. AT® 1 bubmorexa LIOK

https://m.edso0.ru/863e6d5¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9
Kiterounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1ie10CcTHas )KUBask CHCTEMA
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopnas padora Ne 2 «3yuenue
Patopra p . . bubmmoreka [{OK
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX,
11 oUBOB 1 GAKTEDIH T MIKPOCKOLIOM 0.5 https://m.edso00.ru/863e6ff0
p p a P https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHKpPOTIpEIIapaTax u ux
OIIMCaHHEY
bu6moreka [IOK
12 00 &
MEH BEIIECTS HITH METabo H3M https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 )] . X
OTOCHHTES. ACMOCHITES https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 Juepremieckuii 0omen https://m.edso0.ru/863e7aae
JKuzHeHHbIN MK KISTKU. [{enenue
kieTku. MuTto3. Jlaboparopras padota
15 Ne 3 «HaOmroneHrne MuTO3a B KJIETKax 0.5 bubmnorexa [IOK
B ' https://m.edsoo0.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuyHOTO bubnmuoreka [JOK
CHHTE3a https://m.eds00.ru/863e796¢e
17 Tpancnsnus — OMocHHTE3 Oelka Eubmorexa OK
https://m.eds00.ru/863e796¢e
bu6mmoreka [JOK
18 H —
CIICTOUHBIC (POPMBI KH3HH — BHPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6

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



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kJ1eToK. OImI010TBOPEHHE. BuGmorexa [IOK

21 Jlaboparopuas pabota Ne 4 «/3yueHue 0.5 httos://m.edsoo.ru/863e81b6
CTPOCHHS TOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpenapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB brbmmorexa [OK

https://m.eds00.ru/863e8436

23 I'eHeTnKa — Hayka 0 HaCIEJICTBEHHOCTH bubmuorexa [JOK
Y U3MEHYHBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS

24 npu3HakoB. MoHOTrHOpUIHOE bubamorera LOK

https://m.edso0.ru/863e8878
CKpelllBaHHE

o5 JlurnOpuHOE CKpeInBaHue. 3aKOH bubnuoreka [IOK
HE3aBUCHUMOI0 HACJIEAOBAaHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.

JlaGopaTtopnas pabora Ne 5 «M3yueHue

26 pe3ynbTaTOB MOHOTHOPHIHOTO U 05 bubnuoreka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS Y https://m.edso0.ru/863e8c60
Ip030(huiIbl Ha TOTOBBIX
MUKpOTpernaparax»

97 I'enetuka nona. HacaenoBanue bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MeHUnBOCTb. JlabopaTtopHas paboTa Ne

28 6. U3yduenne MoauuKaIMOHHON 0.5 bubmnorexa [IOK

HU3MCHYUBOCTHU, ITOCTPOCHUC
BapUallMOHHOTO psAda U BapHaHHOHHOﬁ

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

KpHUBOW»

HacnencrBenHass "3MEHYMBOCTb.
Jlaboparopuas pabota Ne 7. «AHanu3

bubmmoreka [{OK

29 MYyTalui y qpo30(HIbl HA TOTOBBIX 1 05 https://m.edsoo0.ru/863e8efe
MUKpOTIperiapaTax»
bubnuorexa [JOK
30 Peneriica ueopexa L https:// m.edSO(])_.[ ru/863e8d78
PesepBubiit ypok. O60011€HNE TIO TEME
31 «HacnencTBeHHOCTh U H3MEHYHUBOCTh 1
OPTaHU3MOB»
bubmuorexa [JOK
32 Cenexuus kak Hayka u mponece 1 https:// m.edso;I ru/863e9214
33 MeTobl 1 TOCTHXKEHUS CETICKITUT 1 bu6moreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
NQ Tema ypoka Kontpoubnbsl | I[IpakTnueckue Aara uHpposLIe
n/n Bceero H3Y4YeHH s o0pa3oBaTejibHbIE
e padoThI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubmorexa [JOK
https://m.edso0.ru/863ea20e
9 WcTopus pa3BuTHs NpeacTaBiieHuit 00 1 bubnuorexa [JOK
9BOJIIOLUA https://m.eds00.ru/863e9570
bubmmoreka [{OK
3 MutipooomoLs 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMEeHTapHasl eIUHUTA
4 | BUAQH OBOJIOLMH. JlaGopartopnas pabota 1 05 bubmuorexa [JOK
Ne 1 «CpaBHeHue BUIOB TIO https://m.eds00.ru/863e99c6
MOP(OJIOrHIeCKOMY KPUTEPUIO)
5 JIBKyIHe CUitbl (3JIEMEHTApHBIC 1 bubnuoreka [IOK
(haKkTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 | EcrectBeHHslii 0TOOp U €r0 GOPMBI 1 httos://m.edsoo.ru/863e9edo
Pe3ynbTathl 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUJI000pa3oBanue. JlabopaTopHas padota 1 05 bubnunoreka [JOK
Ne 2 «Onucanue mpucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
Xapakrepa»
8 | HampaBneHus u myTu MakpO3BOIIOLUN 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
9 | HeoOpaTuMOCTh 3BOJIOIUU 1
10 Hcropus xu3HU Ha 3eMIIe U METOMBI €€ 1

HU3YUCHUA



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
https://m.edsoo.ru/863e9c1e

11 I'unoTe3bl NPOUCXOKACHUS )KU3HU Ha bubmuoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIie Mo Ipam 1 bubnuorexa [JOK
IEpHOIaM https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI 3BOJTIOIIUU
ACTHTEILHOTO W )KUBOTHOTO MUDA.
13 pH akTudeckas padora Ne 1 «U13 peHHe 0.5 bubmorexa HOK
p P B Z’q ' https://m.edsoo.ru/863ea8bc
MCKOIIAeMBIX OCTATKOB PACTEHUH H
KUBOTHBIX B KOJUICKITHSIX)
CoBpemeHHast cucTeMa OpraHuYecKoro bubnuorexa [JOK
14
MHpa https://m.edsoo.ru/863ea48e
bu6moreka [IOK
15 | DBouronus yenoBeka (aHTPOTIOTeHE3
1 (anTp ) https://m.edsoo.ru/863eac2c
16 JiBukymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 | OcHOBHBIE CTaAUN SBOJIOLNH YEJIOBEKA
Uenoseueckue pachkl U IPUPOIHBIE bubnuoreka [IOK
18
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 | «Bo3HUKHOBEHHUE U pa3BUTHE KU3HU HA
3emue»
20 | Dkonorus Kak Hayka
Cpenpl 00UTaHUS U YKOJIOTHYCCKUE bu6mmoreka [JOK
21
(hakTopsI https://m.edsoo.ru/863eafec
AbuoTtndeckue dakTopsl. JlaboparopHas
abota Ne 3. «Mopdonoruyeckue
P pd . bubnmuoreka [JOK
22 | 0COOEHHOCTH PAaCTEHUI U3 pa3HBIX MECT 0.5

oOutanus». JlaboparopHas padota Ne 4.
«BnusiHMe cBeTa Ha pOCT U pa3BUTHE

https://m.edsoo.ru/863eb10e
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YCPCHKOB KOJICYyCa»

bubnmoreka [JOK
23 | buommieckue paxTopet L https://m.edsocI)_.[ ru/863eb348
DKOJIOTHYECKHUE XapaKTEPUCTUKH
o4 | TOMYLILMH. [Ipaktuueckas padota No 2 1 05
«[ToacU€T MIOTHOCTH NOMYMISALUUN Pa3HBIX
BHJIOB PACTEHUI»
bubnuoreka [JOK
25 | Coo0mecTBa OpraHu3MOB — OHOIICHO3 1 httos://m.e dSO(])_.[ru 18636b464
bubnuoreka [JOK
26 | DKOJOTWYECKHE CHCTEMBI (3KOCHUCTEMBI) 1 httos://m.e dSO(])_.Iru 18636b464
27 | Swonormeceas mpais, Caotrsa 1 BuGmorera LIOK
skocucTen. CyKIeccus https://m.edso0.ru/863eb5fa
28 | IlpupomHbie S5KOCHCTEMBI
29 | AHTpONOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas skocucTemMa 1 bubnuoreka [IOK
3emnn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnuoreka [JOK
orocdepbl https://m.edso0.ru/863ebd16
32 | YemoseuecTBO B Onocdepe 3emiaun 1
33 CocyiecTBoBaHUE MIPUPOIBI U 1 bubnunoreka [JOK
YyeJIoBeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O60011IEHIE TEMBI 1
«Coo0111ecTBa U SKOJOTUYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I1O 34 25
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHpOBAaHHOCTh 3HAHUH O MECT€ W POJHM OHOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBCHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHON KapTUHBI MUPa U HAyYHOTO MHUPOBO33PCHUS; O
BKJIQJIE POCCUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oounonoruu; (HYHKIIMOHAIBLHOW TPAMOTHOCTH YeJIOBEKA JIJIS PEIICHHUS
KU3HEHHBIX 33124

YMeHue packpblBaTh COJAEp)KaHHE OHOJOTMYECKUX TEPMHUHOB H
TIOHSATUN: XKU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruM), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aiys >KUBbIX CHUCTEM, CaMOBOCIPOU3BEAECHUE (PEenpoayKIHs),
HaCJIEICTBEHHOCTb, N3MEHYUBOCTb, POCT U Pa3BUTHE

YMeHnue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHasi, XpOMOCOMHas,
MyrtauuoHHas), 3akonsl (I. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensiTe TpaHUIlbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHune BiaeTh METOJaMH HAyYHOTO TIO3HaHUS B OHOJOTHH
(HaOmo/IeHWEe W OMMCAHHWE KUBBIX CHUCTEM, IPOIECCOB W SIBICHU;
OpraHu3aisi © TPOBEJACHHE OHOJOTHYECKOTO  AKCIIEPUMEHTA,
BBIJIBIDKEHHWE  THIIOTE3bl;  BBISIBJICHWE  3aBUCHUMOCTH  MEXIY
UCCIICAYEMBIMU BEJIUYMHAMH, OOBSICHEHHE IMOJTYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHATHHA, TEOpPUM W 3aKOHOB, YMCHHUE
JIeJIaTh BBIBOIBI HA OCHOBAHHH ITOJYYCHHBIX PE3YIHTATOB)

YMeHHe BBIJICNATh CYIIECTBCHHBIC NPU3HAKA BUPYCOB, KIIETOK
NPOKapUOT W JYKApUOT, OJHOKICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTHM  TIPOLIECCOB  OOMEHa  BEIIECTB H
NpeBpalleHus] dHEPrud B KIETKe, (OTOCUHTE3a, IIACTUYECKOTO |
SHEPreTUYEeCKOT0  OOMEHa,  XEMOCHHTEe3a, MHUTO3a,  Meiio3a,
OIUIOJIOTBOPEHHSI,  PAa3MHOXKCHHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS
opraHu3Ma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TONY4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX TMPOILIECCOB U SBICHUM, A MPUHATHS MPAKTUYECKUX
peleHnii B MOBCEAHEBHOMN KU3HU B LIEJSIX 0OecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbBS U 37J0POBBS OKPYKAIOIIUX JFOJIEH, COONIOIEHUST HOPM
rPAaMOTHOTO  TMOBEJIEHUA B OKPYKAWIIEH MNPUPOJHOM  Cpele;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOW OHONOTUM ¥ OHOTEXHOJOTHH [UIS palloOHATHHOTO
MIPUPOJIOTIOJIL30BaAHUS

YmMmenue peuiath J3JICMCHTAPHBIC T'CHCTUYCCKUC 3ala4dud Ha MOHO- U
I[I/IFI/I6pI/I,Z[HOe CKpCIIMBAHUC, CICIIJICHHOC HACJIICAOBAHUC; COCTABJIATH




CXCMBI MOHOFI/I6pI/II[HOI‘O CKpCIuBaHUA JUIA npeacKa3zanusi
HaCJICOAOBaHUWs ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OpaTOpHbIE H  MPAaKTHYECKUEe paboThI,
coOmonare npaBuia npu pabore ¢ y4yeOHBIM U Ja0OpPATOPHBIM
000pyI0BaHUEM

YMeHHne KpUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH MH(OPMAIIIO
OMOJIOTUYECKOTO COAEPKAaHMS, BKIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHMS
U3 pa3nuuHblX UcTOYHUKOB (CMMU, HayyHO-NONyJIsipHbIE MaTepUalbl);
9TUYECKHUE AaCIEeKThl COBPEMEHHBIX MCCIEJI0BaHUN B OHOJIOrUH,
MeIUIHE, OMOTEXHOJIOTHH

10

YMmeHue co3naBarh COOCTBEHHbIE MMCHbMEHHbBIE U YCTHBIE COOOLIEHMS,
000011as1 6MoJIOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,
IPaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

CdopMHUpPOBAHHOCTh 3HAHUM O MECTE M PO OWMOJIOTMH B CHUCTEME
Hay49HOTO 3HAHHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MHpa U HaydHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHUMCKMX M 3apyOeXHBIX YYEHBIX-OHMOJIOrOB B pPa3BUTHE
O6uosnoruy; (YHKIMOHAIBLHON TPAMOTHOCTH YeNOBEKa JUIsl PElIeHUs
YKU3HEHHBIX 3aja4

YMeHHe pacKphIBaTh COJIEpKAHHE OHMOJIOTUYECKUX TEPMHHOB U
MOHATUHN: BHJ, TOIMYJSIIHS, TEHO(POH, IBOJIOIHS, IBUXKYIIAE CHIBI
(dakTopsr) IBOJIIOIINH, MIPUCTIOCOOICHHOCTD OPraHu3MOB,
BU000pa3oBaHue, IKOJIOTHYECKUE (baxTopsl, IKOCHCTEMA,
IPOIYLICHTHI, KOHCYMEHTBHI, PEIyICHTHI, Henu  MUTaHWUA,
9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, buocdepa

YMeHue uznarath OMOJIOTUYECKUE TCOPHH (IBOJIOIMOHHAS Teopust Y.
JlapBuHa,  CHHTETHYECKass  TEOpPHS  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojbimeBoro cxonucrBa K.M. bapa, uepenoBanus
TJIaBHBIX HampasiieHuil u nyreii ssosmonun A.H. CeBepiioBa, yueH#usl O
ouochepe B.M.  Bepnaackoro), omnpeneiasTh  TpPaHHUIBI  UX
PUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BIaJeTb METOdaMU HAay4YHOI'0O TIO3HAHHUA B ouoaoTHHI
(Ha6J'IIOI[CHI/Ie U OIIMCAaHUC JKHBBLIX CHCTCM, IIPOLCCCOB H HBHeHHﬁ;
opraHu3sanusa u MMpOBECACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHC TUIIOTE3hI, BBISIBJICHUC 3aBUCUMOCTH MCK Y
HCCICAYEMBIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOABI HA OCHOBAHUWH ITOJTYUCHHBIX pe3y.l'[]':>TaTOB)

YMmenue BBIACIIATDH CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA
OMOJIOTHUYECKUX  OOBEKTOB: BU0B, HOHynHLIHﬁ, IMPOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, ouor COLICHO30B n OKOCHCTECM,
0COOEHHOCTH IMpouecccoB HacJIeICTBEHHOM N3MCHYHMBOCTH,




€CTECTBEHHOTO  OTOOpa, BHUA000PAa30BaHMs, MPUCTIOCOOIICHHOCTH
OpPraHu3MOB, JI€HCTBHUA HKOJIOTUYECKUX (PAaKTOpPOB Ha OpPraHU3MBI,
MePEeHOCca BEUISCTB U MOTOKA SHEPTHU B IKOCUCTEMaX, aHTPOIIOTCHHBIX
M3MEHEHHI B DKOCHCTEMAax CBOCH MECTHOCTH, KPYroBOPOTa BEILIECTB U
OMOTeOXMMHUYECKUX IIUKIIOB B Onocdepe

YMenune IMPHUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsA 00BsICHEHUS
OMOJIOTHYECKHUX mpouecCoB U SIBJ'IGHI/II;'I, AJI TIPUHATHA TPAKTUUCCKUX
pelIeHN B TIOBCETHEBHOM )KHU3HH B LIEJsIX oOecTieyeHns 0e301macHOCTH
CBOETO 3/I0POBBS M 3I0POBbsl OKPY)KAIOIIUX JFOJICH, COOIIOACHNS HOPM
rpaMOTHOTO MOBEJAEHUS B  OKPYKAIOWIEH NPUPOJHOU  CpEIE;
IIOHUMAaHHuE H€O6XO}II/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/H\/JI
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHAILHOTO MPHPOI0TIOb30BaAHHUS

VYMeHue pemaTts 3IeMEHTapHble OMOJIOTMUYECKHE 3aJadM, COCTABIATH
CXEMBI IIepEeHOCca BELIECTB M SHEPTUHU B IKOcUcTeMax (LIeny MUTAHUS)

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE padoThI,
coOnroAaTh mpaBwia Opu paboTe ¢ y4eOHBIM U JabOpPaTOPHBIM
000pyT0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBaTH MH(GOPMAIUIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS
13 pa3nuyHbIX ucToyHNKoB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
paccMaTpuBaTh rJ100aabHbIE 9KOJIOTUYECKUE po0OIIeMbl
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOMIEHWIO K HUM COOCTBEHHYIO
MTO3ULIUIO

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ass 6MoJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,
I'PaMOTHO MCIOJIh30BATh MOHATHIHBINA anmapar OHOJIOTHH




INPOBEPSA

10 KVIACC

EMBIE 2JIEMEHTbBI COAEPKAHUSA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

buonorus kak Hayka

1.1

buonorns — Hayka o kuBOM mpupojne. Ponp Ouonormm B (opMUpOBaHHU
COBPEMEHHOM HayuyHOH KapTuHbI Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

MeTobl TO3HAHUS KUBOW TPUPOAB! (HAOIIOJACHHE, SKCIIEPHMEHT, OIHCaHUE,
u3MepeHue, Kiaccuukamys, MOJCIUPOBAHKE, CTAaTHCTHUYECKas o00pabdoTKa
JTAHHBIX)

JKuBBIe cucTeMBI 1 HX opraHusanus

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus: Oouosoruu. CBoiicTBa
OMOCHCTEM M X pa3HOoOpasue

2.2

YpoBHUM OpraHum3zanuu OUMOCHCTEM: MOJEKYISIPHO-TEHETUUECKUN, KIIETOUHBIMH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIN

XHWMHUYECKUH COCTAB U CTPOEHHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHMHUYECKHE DIEMEHTBhI: MAaKpOJIEMEHTHI,
MHUKpOdJEeMEHThl. Boma wu  MuHepanbHble BemiectBa. @OYHKIHUM BOIBI H
MHMHEPAJTbHBIX BemecTB B kKieTke. [lopaepxanne ocMoTuueckoro OagaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amennMble M 3aMEHHMMbIE AMHHOKHUCIOTBL. AMHWHOKHMCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphl O€IKOBOM MOJIEKYINbI (MIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHUMHUUYECKHE CBOMCTBa OenkoB. buomormueckue
dbyHKIIMHA OCITKOB.

depmeHTH — OHoJIoTHYecKHe Karanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBIA
LEeHTp, cyocTtpatHas cnenuduanocts. Kodepmentsl. Butamuabl. Otanyus
(hepMEHTOB OT HEOPTraHMYECKUX KaTaJIN3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuabl (TIOKO3a, prudo3a U ae30Kcuprbo03a), AucaxapHibl
(caxapo3a, 5akTo3a) W MojMcaxapuibl (Kpaxmall, TJIMKOTEH, IIeJUII0NI03a).
buonoruueckue QpyHKIIUN yTriieBOIOB.

Jlunuapl:  TpUrAMIEpuIbl,  crepounsl,  dochomunuasl.  'mapodunbHO-
ruapodoOHble cBoiicTBa. buonoruueckue ¢ynkinuu nunuaos. CpaBHeHHE
yIJI€BOJIOB, OEIKOB M TUMUAOB KaK HCTOYHHUKOB SHEPTUU

3.4

Hyxneunossie kucnotel: JJHK n PHK. Hykieotuibl — MOHOMEpBI HYKJIEMHOBBIX
kucior. Crpoenne u ¢yaknuun JAHK. Ctpoenne u ¢dynkuuu PHK. ATO:
CTpO€HHE U QPyHKLIUHU

3.5

]_II/ITOJ'IOI"I/ISI — HayKa O KJICTKC. Knerounas TCOPHUL. MeTo bl N3Y4YCHHS KIICTOK

3.6

Krnerka kak nenoctHas xuBas cucrema. OOIMe MPU3HAKU KIIETOK: 3aMKHYTas
HapyxHas MmemOpana, moiekynsl JIHK kak reHernueckuit ammapar, cuctema
cuHTe3a Oelka

3.7

Tumnb! KJI€TOK: dyKapuoTHYecKas U mpokapuoTndeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTuueckoi  kietku. Kierounas crtenka  Oakrepuil.  CtpoeHue
9yKapHOTH4ecKON KieTKu. OCHOBHBIE OTJIMYMS PACTUTENBHOW, >KUBOTHON H
I'pUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, TIJIMKOKAIMKC, UX
¢ynkuun. [1nazmarnyeckas MemOpaHa, e€ cBoiicTBa U pyHkImuU. L{uTomiazma u eé
opradouyipl. OHOMeMOpaHHbIE OpPraHOWAbl KJIETKU: SHAOIJIa3MaTHUYecKasl CeTh




(BIIC), ammapar ['onbmku, auzocomsl. IloayaBTOHOMHBIE OpraHoOWIbl KIIETKU:
MHUTOXOHAPUH, IuIacTUAbl. I[IponcxoxaeHue MUTOXOHAPUN M ILIacTHA. Buusl
wiactua. HememOpaHHbIE OpPraHOWABI KIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,
PECHUYKH, KI'yTUKH. DYHKIIMKM OPraHOUJI0B KIETKU. BriroueHus

3.9

SAnpo — perynsaTopHblii LEeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapuoIuiadMa, XpoOMaTuH, SAAPbIIIKO. XpOMOCOMBI

3.10

TpaHCcnopT BEIECTB B KIIETKE

X(HSHCI[G?[TGJII)HOCTI) KIICTKHU

4.1

OOMeH BemiecTB, WM METa0OIM3M. ACCHMMIIAIMS (IJIACTUYECKU OOMEH) U
JUCCUMUIISALINS (PHEPTETHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
Merabonau3Ma. Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHslid. Ponb
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALIEHUH SHEPTUU B KIETKE

4.2

®dotocunre3. CBeroBas u TeMHOBas (as3wl poTocunHTe3a. Peakunu porocuuTesa.
DddexTuBHOCTH PoTOCHMHTE3a. 3HAYEHUE (POTOCHMHTE3a IS KU3HU Ha 3emile.
Brnustaue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI  TOBBIIIEHUS €TO
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHU.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIHE OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIS
JKU3HU Ha 3eMJie

4.3

DOHepreTudeckuii oOMeH B KieTKe. PacieruieHne BeMIECTB, BBIJCICHHE U
AKKyMYJIUPOBaHUE OHHEPrUU B KIETKE. OTalbl DJHEPrEeTHYECKOr0 OOMEHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOpOAHOE OKHUCICHHWE, WM KIETOYHOE
JbIxaHue. DPPEeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

Peakiun matpuunoro cuntesa. ['enernueckas uadopmarus u JJHK. Peanuzamms
reHeTH4YecKod uHbopMaruu B KiIeTke. ['eHeTHYeckwil KOJ W €ro CBOWCTBA.
Tpanckpunius — marpudablii cuaTe3 PHK. Tpancmsaumst — 6uocunTes Oernka.
Konupoanue amuaokucioT. Posbs pubocom B GrocuHTe3e Oenka

4.5

Hexnerounsie dopmbl Ku3HH — BUPYCHL. Vctopusi oTkpeiTusi BupycoB (/.M.
WBanoBckwmii). OCOOCHHOCTH CTPOCHUS W JKU3HEACATEIBHOCTH BHPYCOB.
bakrepuodaru. bBone3sHu pacTeHuid, >XUBOTHBIX W UEIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnoaeduiura yenopeka (BHUY) — Bo3oymurens CITM/Ia.
[IpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pasmuoskenue u HHIUBUAYAJIIBHOC PAa3BUTHUC OPraHU3MOB

5.1

Kierounslii 1Mk, WM JKU3HEHHBIM [UKI KiIeTku. MHTepdasza u Mutos.
[Iporneccrl, mpoTekaromue B uHTepdase. Perukanus — peakmuss MaTpUYHOTO
cunteza JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH HAaO0Op — KapHOTHII.
JlunionHBIH W TAlUIOMAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBIL.
[uTonoruueckue OCHOBBI Pa3MHOKEHHMSI W WHIUBUIAYAIBHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenue kietku — Muto3. Craauum muto3a. IIpomecchl, mpoucxoasuue Ha
pa3HbIX CTAIUAX MUTO3a. BHOJIOTHYECKHIT CMBICIT MUTO3a

5.2

@opMbl Pa3MHOXKEHHUsSI OpraHU3MOB: Oecrosnoe U mojioBoe. Buuel Oecrosoro
pPa3MHOXKEHHS: JIeJICHHE HaJBOE, IMOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIOHMPOBAHHE OPraHU3MOB, €70 3HAYEHUE JJISl CEJIEKLIUN

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTINYUS OT OECHOJIOrO.

Meito3. Cragum wmeiio3a. Ilpouecchl, mpoucxondniue Ha CTaausax Meiosa.
[loBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorumdeckuii cMbici u
3Ha4YCHHUE MEN03a




5.4

l'amerorenes — mporiecc 0O0pa3oBaHMs TOJOBBIX KIETOK y KUBOTHBIX. [1010BBIE
JKCJIC3bl: CECMCHHUKU U ANYHUKU. O6pa303aHHe " pa3BUTHUC IMOJIOBBIX KJICTOK —
ramer (CrepMaTo3ouj, SHMIIeKIIeTKa) — crepMaToreHe3 u ooreHe3. OcoOeHHOCTH
CTpOEHHS SHIEKIIETOK U criepmaro3ouioB. OmnonorBopenue. [lapreHorenes

5.5

WnpuBuayansHoe — pa3Butue  (OHTOreHe3).  OMOpPHOHAIBbHOE  Pa3BUTHE
(ambOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npobienue, racTpyisinus, opranoreHes. [loctamOpuonansHoe pasButhe. Tumbl
NOCTAMOPHOHANIFHOTO PA3BUTHUSA: MPSIMOE, HEMpsMoe (JUuMHOYHOE). BrusHue
Cpedbl Ha pa3BUTHE OPraHU3MOB; (PaKTOpPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIH Pa3BUTHS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPIraHN3MOB

6.1

[Ipeamer u 3agaum renetuku. Mcropus pasBuThs reHeTUKH. Bxian poccuiickux
n  3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TIEHETHMKU. MeToapl TeHEeTHKH
(TuOpUIOTOTHUECKHH, UTOT€HETHYECKU, MOJICKYJISIPHO -T€HETHYECKUT ).
OcHoBHbIE TeHeTUYeCKUEe NMOHTHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yeMasi B
CXeMaxX CKpEUIMBAHMI

6.2

3aKOHOMEPHOCTH HACJIEeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eJuHOO00pa3vs THOPUIIOB TIEPBOTO
nokojeHus. [IpaBwiio JTOMUHUpPOBaHHWSA. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'unioresa unctoTsl ramer. [losIHOE M HEMOJHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAHMS IMPU3HAKOB.
[{uTtoreHeTHYECKNE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUSA. AHAIM3UPYIOIIEE
ckpemrBanve.  VIcmosib30BaHWE — AHAIM3HUPYIOLIETO  CKpPEUIMBaHUA IS
OTpeieJICHUsI TEHOTHITa 0COOU

6.3

CuemieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss TE€HOB B pe3yjbTare
KpOCCUHroBepa. XpOMOCOMHAsi TEOpUsSl HACIeACTBEHHOCTH. | eHeTuueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeneieHHe Moja. AYTOCOMBI M TMOJIOBbIE
XpoMOCOMBI. ['oMOorameTHble M TeTeporaMeTHble OpraHusmbl. HacnempoBanue
IPU3HAKOB, CLICTJICHHBIX C M0JIOM

6.4

H3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACHEACTBEHHAs M HAcIEACTBEHHAs.
Ponbs  cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOIU(PUKAIIMOHHOH W3MEHUYMBOCTH. BapuanMoHHBIM pSA W BapHAIlMOHHAS
kpuBas. Hopma peaknuun mnpusHaka. KoJgudecTBEHHbIE M Ka4eCTBEHHBIC
MPU3HAKU ¥ UX HOpMa peakiuu. CBoicTBa MO (DUKAITMOHHOW U3MEHYMBOCTH

6.5

HacnencrBenHas, WIM TIE€HOTHIIMYECKAs, H3MEHYMBOCTh. KoMOHMHATHBHAs
U3MEHYMBOCTh. Melo3 M TOJOBOW TIpoliecC — OCHOBa KOMOMHATHBHOM
U3MEHYUBOCTA. MyTanmoHHass M3MEHYMBOCTh. Krnaccudukamuss MyTanui:
T€HHbIE XPOMOCOMHBIE, T€HOMHBbIE. HacToTa U NMpUYMHBI MyTaluuid. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTMYECKUX PSAOB B HacIeACTBEHHON u3MeHn4ynBoctu H.W.
Basumnosa

6.6

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKH
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHNE, TEHOTUIMPOBAHKUE, B TOM UHUCIIE C
nomoinpio IIIIP-ananu3a. HacnenacTBenHble 3a0o0jieBaHMs YEIOBEKa: TI'€HHBIC




0omne3nu, O0JIE3HH C HACIIEACTBEHHOW MPEIPacIiOIOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. ComaTtnyeckue W TEeHEpaTUBHbIE MyTaluu. [IpHHIMIBI 30pOBOTO
06p333 KHM3HHU, AUArHOCTHUKH, Hqu)I/IJIaKTI/IKI/I N JCYCHHUA TI'CHCTHUYCCKHUX
Oone3nell. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHUE MEIUIIUHCKOMN
TCHCTHUKU B HpGIIOTBpaHICHI/II/I 1 JICHCHUHN IT'CHECTUYCCKUX 3a6OJIeBaHI/Iﬁ YCJIOBCKA

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHU

7.1

Cenexuusi Kak Hayka M IpoLEecC. 3apoKJIE€HUE CEJIEKUUU U JOMECTHKAIUs.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS € MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,
MOPOJIA, IITAMM

7.2

CoBpemMeHHbIE METOJIbl CelIeKIUMU. MaccoBbIii U WMHIAMBUIYAIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHUi M KUBOTHbIX. OIleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemrBaHue — HMHOpuIuHr. Yucrtas nuHusA. CKpelMBaHUWE YWUCTBHIX JIMHUM.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHoe ckpeniyBaHue — ayTOPUAMHT.
Otnanénnas tulOpummzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes H
MIOJy4EHUE TOJIMIUIOUIOB. JIOCTM)KEHMS CENEeKUMM pPAcTeHUM, >KUBOTHBIX H
MHUKpPOOPIraHU3MOB

7.3

bruorexHoyoruss Kak OTpacib HPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTambl
co3ganusi pexkomOunantHoW JIHK wu Tpancrennbix opranusmoB. Kietounas
nHxkeHepusa.  Kiierounele  KynpTypbl.  MEKpPOKJIOHAIBbHOE  Pa3MHOXKEHHUE
pacteHuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHu3MOB. OJKOJOrMYecKHe M 3Thyeckue mnpodsemel. MO — reHernyecku
MOAU(UIIMPOBAHHBIE OPTaHU3MBI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOMIOIIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  dBoJiOLMU.  [laneoHTONOTHYECKHE:  MOCIEIOBATENBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETONHUCH, MepexoJHble (HOpPMBI.
buoreorpaduueckue: cxoactBo u pasnuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. OMOPHUOJIOTMYECKUE: CXOJICTBA U PA3IN4Msl SMOPUOHOB Pa3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, AHAJIOTUYHEIE,
pYIMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH Yy BCex
OpraHu3MOB

1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennocwliku  BO3HUKHOBEHMS
napBuHU3Ma. JIBWXKyIIME CHJIBI 3BOJIIOLMU BHUIOB 1O JlapBuHy (M30BITOUHOE
pa3MHOKEHHE ITPU OIPaHUYEHHOCTH PECYpPCOB, HEOIPENEIEHHAs U3MEHYUBOCTD,
60pb0a 3a CyLIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunternyeckas teopusi sBomonud (CTD) u  OCHOBHblE €€ MOJOXKEHHUS.
Muxkpossomronus. [lomynsanus kak eqMHUIA BUAA U DBOJIOLUN

1.4

JBwxyie cuibl ((GakTopbl) 5BOJNIOLMU BUIOB B MpHUpoJe. MyTalMOHHBIN
mporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. IlomynsiiimoHHbIE BOJHBI U JApeid
redoB. M3omsus u murpanus. EcrecTBenHblil 0T00p — Hampapisiiomuil GakTop




sBosoLU. POPMBI €CTECTBEHHOTO OTOOPA.

[IpucnocoOIeHHOCTh  OPraHM3MOB  KaK pe3ylnbTaT dBostouuu. [Ipumepsl
MPUCTIOCOONICHUN y OPraHu3MOB. ApoMOp(O3bI U UAN0AAANTALINH.

Bun u Bunoo6pazoBanne. Kpurepuu Buga. OcHoBHBIE (hOPMBI BU00Opa30BaHUS:
reorpau4eckoe, 3K0JIOTHIECKOE

1.5

Makpossomtonusi.  PopMbl  3BOJIIOLMU:  (UIIETUYECKas,  JIMBEPIrEeHTHad,
KOHBEpreHTHas1, napauienbHas. HeoOpatumocTs 3BoIonuu

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4yHble IIpEACTABJICHHMS O 3apOKICHUU JKM3HHA. HaydHble TIunoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M MaHCHepMus. XUMHUYEcKas
SBOJIIONMS. ODKCIEPUMEHTAIIbHOE MOJATBEP)KIEHUE XUMHYECKONW 3BOJIOLUH.
Havanphbie stansl O6uonorumdeckoit spomtonuu. ['mnoreza PHK-mupa. [lepsbie
KJIETKHM ¥ UX 3BOIIOLHsA. POPMHPOBAHNE OCHOBHBIX T'PYIII KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo 3pam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickas d3pbl. [lameosoiickas spa U e€ nepuoibl: KeMOPUHCKHUH,
OPJIOBUKCKHW, CWJIYPUWCKUM, JI€BOHCKUM, KAaMEHHOYTOJBbHBIM, MEPMCKHUH.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIOBOM.

KaiiHo3oiickass 3pa u €€ mnepuoAbl: MaJCOr€HOBBIM,  HEOTEHOBBIH,
AQHTPONOTEHOBBIA. XapakTepUCTHKa KJIMMAaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3Tarbl HBOJIIOLIUN PACTUTEIBHOTO U dKUBOTHOTO MUpa. ApOoMOP( O3kl Y
pacTeHuii U >KMBOTHBIX. llosiBieHue, pacuBeT W BBIMUPAHHME TPYIH KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oOTpaxeHue HBomonud. OCHOBHbIE
CUCTeMaTUYEeCKUe TPYIIIbl OPraHu3MOB

2.4

DBOJIONHMS 4YeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuUTHe NpeiacTaBICHUH O
MIPOUCXOXKICHUH YeloBeKa. MeToapl u3ydeHus aHTpornorene3a. CxoactBa M
pa3nuyuus YeloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YeJIOBEKa.
JBuxymue cuibl (pakTopsl) aHTporioreHe3a. HaciencTBeHHass U3MEHUMBOCTh U
€CTECTBEHHBI 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HU, H3TOTOBJIICHUE OPYAUM
TpYZAa, MBIILJICHUE, PeUb

2.5

OCHOBHBIC CTaJIMM W BETBU DSBOJIIOIMHM YEJIOBEKA: aBCTPATONMUTEKH, YernoBek
ymenbii, YenoBek mnpsaMoxoisauiuid, YenoBek HeaHAEPTAIbCKHM, YenoBek
pasyMHbI. HaXxoaku HMCKOMAaeMbIX OCTAHKOB, BpEMs CYIECTBOBAHHS, 00JIacTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO M0O3ra, 00pa3 )KH3HHU, OpyAus

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: eBpoIeouHas (eBpasuiickas),
HETpO-aBCTPAIOUAHAS (’xBaTOpHANIbHAA), MOHTOJIOMTHAS (a3uatcko-
amepukaHckas). UepTsl NpucrocoOIeHHOCTH MPEACTaBUTENEH YeTIOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBanus. EquHCcTBO yenoBeueckux pac. Kpuruka pacuzma

OpranusMbl ¥ OKpyXarolias cpeia

3.1

OKoJIoTusl Kak Hayka. 3aJaud W paszenbl 3KOJOrMu. MeToapl HKOJIOTHYECKUX
UCCcIeIoBaHui. DKosornyeckoe MUpoBo33peHue. Cpebl 0OUTaHHUsI OPraHU3MOB:
BOJIHAsI, HA3EMHO-BO3/1yIlIHasl, IOUYBEHHAs, BHYyTPHUOPraHU3MEHHAas

3.2

Okonornyeckue  ¢axktopsl. Knaccudukanuss — sKonoruyeckux — (pakTopos:
abuoTHyeckre, OMOTHYECKHE M aHTPONOTeHHblE. JleficTBHE 5SKOJIOrMYEeCcKHX
(akTOpOB HAa OPraHU3MBbI

3.3

AOuoTHueckue (baKTOpLIZ CBCT, TCMIICpATypa, BJIA)KHOCTD. (DOTOHCpI/IOI[I/IBM.
HpI/ICHOCO6J'ICHI/I$I OpraHnu3MOB K JeHCTBUIO a0MOTUYECKUX q)aKTOpOB.




buosornueckue puTMsl

3.4

buotndeckue ¢dakropbl. Buasl OMOTHYECKHUX B3aMMOJICHCTBHI: KOHKYpPEHITHS,
XHIHAYECTBO, TApa3WTU3M, MYTyaIn3M, KOMMEHCAIH3M (HAaXJICOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HauyeHue  OUOTHUYECKUX
B3aMMOJICHCTBUI JUIsI CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOIMyJIAIHH. OCHOBHBIC II0Ka3aTCiIn
InomyJauuu: 4YUCICHHOCTDb, IIJNIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,
MUIpanus. I[I/IHaMI/IKa YHCJICHHOCTHU MONYJIAINUU U e€ peryjsinusa

Coo01recTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKTypel OMOLIEHO3a: BHJIOBa,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buasl-momuHantel. CBS3UM B
OuoleHO3e

4.2

Okojnoruyeckre cucrteMbl (9kocuctembl). [lonstne 00 o3Kocucreme U
ouoreoneHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BEleCTB U MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (muieBble) ypOBHU OHKOCHUCTEMBI. [luineBble Lenmu U CeTH.
OCHOBHBIE TOKa3aTelIM SKOCHCTEMBI: OHOMacca, MPOLYKLUSA. OKOJIOTHYECKUE
MUpaMHUbl: TMPOIYKIMH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 53KOCHCTEM:
yYCTOMYHMBOCTb, cCAMOperysiius, pazputue. Cykueccus

4.3

[IpuponHbIE SKOCUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE AKOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp603KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.
buopaznooOpazue kak QakTop ycToWuumBOCTH dKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.U. Bepnaackoro o Owmocdepe. ['panHunibl, coctaB U CTPyKTypa
ounocdepsl. JKuoe BemecTtBo U ero ¢yHkiuu. OcobeHHOCTH OHOchepsl Kak
rJI00aNBbHOM IKOCHUCTEMBI. J[MHAMHUYECKOe paBHOBecME W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTel BemeCTB M OHOTCOXMMHUYECKHAE IUKIBI DIIEMEHTOB
(yrnepona, a3oTa). 30HAIBHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTtBo B Onocdepe 3emuin. AHTPOTIOTCHHBIE WM3MEHEHHUs1 B Ouocdepe.
I'moGanbHbIE YKOJIOTHYECKUE TPOOIIEMBI.

OcHOBa  palMOHAIBHOTO  YIPABICHHUS MPUPOJHBIMH pecypcaMH U HX
UcnoJjb30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa IPUPOIbI




YUYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
* buosnorus. O6mas 6uonorus, 10 knacc/ Cusornazos B.U., Aradonosa U.b.,

3axapoBa E.T., O011ecTBO ¢ OrpaHMUY€HHON OTBETCTBEHHOCTHIO «JJ[PODAY;
AxtmonepHoe o6mectBo «M3gatenscTBo «lIpocBemenne»

* buonorus. O6mras 6uonorus, 11 knacc/ CuBornazos B.U., Aradonora U.b.,
3axapoBa E.T., O011ecTBO ¢ OrpaHHUYE€HHON OTBETCTBEHHOCTHIO «JI[PODAY;
AxmonepHoe o6mectBo «M3gatenscTBo «lIpocBemenne»

METO/IUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA

* buosorus. 10 kiracc. Meroanueckoe mocodue

* buonorus. 11 knacc. Metoauueckoe nmocodbue k yueonuky M. b. Aradonosoii, B. U.
Cusornazosa «buomnorus. 11 knacc. ba3oBbiil ypoBeHb»

» MumaxoBa. buonorus. Pemenune 3amau o redetruke. 10 kimace. YueOHoe mocodue

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPChI U PECYPCbI CETHU
HUHTEPHET

1. bu6moreka LIOK https://m.edsoo.ru/863ea8hbc

2. https://resh.edu.ru/
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