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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OnpeJeNneHusl MOAXO0J0B K (POPMHUPOBAHUIO COJEpPKaHUS Y4YeOHOro mpeameTa
«buonorus» cocraBwiM: KoHUenrtyaidbHble mnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBICHHOCTA II€JIeH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HEAX U
OPUHIIMIAX, XapPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuguke 6uosoruu, €€ 3Ha4eHUH B MO3HAHUU >KMBOW MPUPOABI U 0OECTICUEHHUH
CYILIECTBOBAaHUS 4eNoBeYeCKOro obiecTtBa. COrjiacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpeJieieHbl OCHOBHbIE (DYHKIIMM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», ompenenser 00s3aTeabHOE MPEIMETHOE
colepKaHue, €ro CTPyKTypy, pachpenelieHue T1o0 pasleraM M Temaw,
PEKOMEHIyEMYIO TOCJIeIOBATEIBHOCTh U3YYEHHUs] Y4eOHOro martepuaia ¢ yuéTom
MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

B nporpaMmme 10 OHOJIOTMHM TakXe YUWUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM M TPEIMETHBIM pe3yJbTaTam
oOyuenuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  y4eOHO-IIO3HABATEIHLHON
JeSATENbHOCTH/Y4eOHbIX JEUCTBUN 00yYarolmuXcsi IO OCBOCHHUIO COIEp>KaHUS
OMOJIOrMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorum (10—11 kmaccel, 6a30BbIH yPOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Yy4YeHUM Ouonoruu, Onaromaps 4emy B Hei
POCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, [IEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0POBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXalollel NPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOIOTHUYECKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINUX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJTyYCHHBIX 3HAHWH B TIOBCETHEBHOM KXU3HM IS PEIICHUS MTPUKIATHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TFE€HETHYECKOIO KOHCYJIbTUPOBAHUS, 000CHOBaHMS HKOJIOTUYECKHU
LEJIeCO00pa3HOro IOBEJAEHUS B OKPYKAIOIIEH MPUPOJHOM cpene, aHain3a
BIIMSTHUSL XO3STMCTBEHHOU NESATEIHHOCTH YEJOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPHUKJIATHON HAMIPABIECHHOCTH
y4yeOHoro mnpeamera «buosiorus» MpoauKTOBaHO HEOOXOIMMOCTBHIO OOECTIeUEHUs



YCIIOBUM JJI PEIICHHs] OJHOW M3 aKTyaJdbHBIX 3aJlay IIKOJIBbHOIO OMOJIOTMYECKOro
oOpa3zoBaHus, KOTOpass mpenanonaraetT (GoOpMUpOBaHHE Yy  OOyHaroUIuXcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BHBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMs 3aHUMAET BaXHOE
mecto. OHa obecrneynBaeT (POpPMHUPOBAHUE Yy OOYUYAIOIIMXCS MPEACTABICHUN O
HAyYHOU KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOW mpupojae, eé
OTJIUYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allMd WU 3BOJIIOIMUH, CO3AET
yCIOBUSL  JUJIsi:  TIO3HAHMUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3omacHoro oOpasa
KU3HH, KOJIOTMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIECHHS K KUBOW MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUsS UMEET TAKXKE JIJISl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenune 6uosorun odOecrednBaeT ycioBHs JUisi GopMUpOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOW KYJIbTYpbI, CIOCOOCTBYET MHTETpAallMM OWOJIOTHYECKUX 3HAHUU C
PEACTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKHU, XUMUH
u reorpadun. Ha3BaHHBIE MONOXKEHUS O MpeIHA3HAYCHUU y4eOHOTO MpeaMeTa
«buonorus» cocTaBMIM OCHOBY /i OMNpEAeNieHUs IMOAXOAOB K OTOOpy W
CTPYKTYpPUPOBAHHUIO €r0 COJIEpaHHUS, MPEACTABICHHOIO B IMpOrpaMMme IO
Ounooruu.

OT60p coxepkanusi yueOHOro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIIECTBJIEH C TMO3ULUNA KYyJIbTYpPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOWTH 3HAHUS M yMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpBI, OINPEICISIONINE aJeKBAaTHOE IOBEIICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W TPAKTUYECKOU aesTenbHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITy>)KaT OCHOBOH It (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
LHEHHOCTHBIX  OPUEHTAUUSX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHU3alUU
OHMOJIOrMYecKOoro 00pa3oBaHuUs.

CtpykTypupoBaHuE COJEpKaHHUsI y4eOHOro maTepualia B Iporpamme Io
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUCHHUS 3HAHMHA 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOW MPUPOJIBI, O €€ YPOBHEBOUN OpraHU3aluu 1
ABOJIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEYIONIME coAepKaTebHble MuHUM: «buonorus kak Hayka. MeToibl
Hay4yHOro mno3HaHus», «KineTrka kak Ouosornyeckass cucteMa», «OpraHu3m Kak



Oouonornueckas cucrema», «CucremMa U MHOrooOpasne OpPraHHMYeCKOro MHUpay,
«IBOJIONHS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHY.

Henp um3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJajicHUE  OOydYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3aliyd >KUBBIX CHCTEM pa3HOTO paHra | MPUOOpPETECHUE YMEHUUN
UCIIOJIB30BaTh ATU 3HAHUA IS TPAMOTHBIX JEHCTBHM B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYUYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTe3axX, MPaBUIax, CIy>KalluX OCHOBOMN
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MeTOJaX Hay4YHOT'O TMO3HAHUS, CTPOSHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YpOBHSI OpraHU3AIMH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y O0OyYarOmMUXCS TO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpOIIECCe aHaIu3a JAaHHBIX O IMyTSAX Pa3BUTHUSA B
OMOJIOTMM HAy4HBIX B3IJISIOB, WJACH W TOAXOJOB K HM3YYCHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAQHOBJICHHE Yy OOydJaromuxcsi OOIIed KyJabTypbl, (PYHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBICHATH U OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHUM M OIBITa, IOJXYYEHHBIX MPH
U3Y4YeHUN OMOJIOTHUH;

dbopMupoBaHue y O0OYyYalOIIMXCS YMEHHUH WUIIOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUI 1 arpoOUOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHUS K HEH, COOIOICHUS STUYECKUX
HOPM MPH MPOBEJICHUH OMOJIOTHYECKUX UCCIEOBAHUI;

OCO3HAHUE IIEHHOCTH OHOJIOTUYECKHX 3HAHWM ISl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYpHI, IIsi POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHUE MTPUOOPETEHHBIX 3HAHUWM U YMEHUMN B MOBCETHEBHOM JKU3HM JJIs
OLICHKH MOCJIE/ICTBUI CBOEH JESATEIBLHOCTH M0 OTHOIICHUIO K OKPYXKaIOIlIeH cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucreme cpemnero oOmiero obpaszoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISECTCS 00S3aTENbHBIM YUEOHBIM MPEAMETOM, BXOJSIIHM B
cocTaB npeaMeTHoM obsiactu « EcrecTBEeHHO-HAayYHbIE TPEAMETHD.



JI1st u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CpeJIHEro 00111ero o0pa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 yac B Heziel0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OHMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpanum:

IToptpersl: Y. lapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pa3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPTaHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandne
KUBBIX CUCTEM OT HEOPTraHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHU3aIMN OMOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOMYISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOeHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabmuubr u cxembl: «OCHOBHBIC MPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOJAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boja 1 MUHEpaIbHbBIE BELIECTBA.

OyHKIMKM BOABI W MHMHEpaJbHBIX BelleCTB B KieTke. IllogaepxkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHNMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (TepBUYHASA, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
GyHKITUN OEIKOB.



®depmeHTl — Ouosiormyeckue Kartanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnnuus pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuiabl  (TJIOK03a, pubo3a ©  JAe30Kcuprbdo3a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MOJMcaxapuibl (Kpaxmay, TJIUKOTeEH,
HeJuT0103a). buonornueckue GyHKUUU yTI€BOAOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [ 'HIAPOPUIBHO-
ruapodoOHble cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yTJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIeuHOBbIX KUCIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenue u ¢pynxiuu PHK.
Buast PHK. AT®: ctpoenue u ¢pyHKIMH.

Hurtonorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
ujel u (HaKToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUCHHUSI KIIETKH.

Krnerka kak menoctHass >kuBas cuctema. OOmmMe NpPHU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, moinekynsl JIHK kak renernueckmii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunel K7€TOK: »JyKapuoTHYeckas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
IYKAPUOTUYECKOW KIETKH. (OCHOBHBIE OTJIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIMKC, UX
dbynkauu. [Tnazmarudeckas memOpaHa, e€ cBoiicTBa U GpyHkuuu. [luTomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowiabl kietkw: OIIC, ammapar ['onbmxw,
au30coMbl. [lomyaBTOHOMHBIE OpPraHOUABl KJIETKH: MUTOXOHJAPUH, IUIACTHBL.
[Ipoucxoxxaenne MHUTOXOHApUH W TuiacTud. Buapl mactun. HememOpaHHbIe
OpraHoOUAbl KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP, LIEHTPHUOIU, PECHUYKH,
KTyTUKH. OYHKIUU OPTaHOUIOB KJIETKU. BKiIrodueHus.

Anpo — perynaTtopHsblil HeHTp KieTku. CTtpoeHue siapa: siaepHas o0oJouKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdemoncTpanum:

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

Juarpammelr:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacrnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuubr u cxemsl: «Ilepmonnueckas TaOnHIla XUMHYECKHX DJIEMEHTOBY,
«CtpoeHne MOIeKyJbl BOJIb», «brocuHTe3 6enkay, « CTpoeHHE MOJICKYJIbI OeIKay,
«Ctpoenne pepmentan, «Hykneunonsie kuciaotel. JJHK», «CtpoeHne mMoiaekysbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MPOKAPUOTHYECKON KIIETKUY,
«CtpoeHue sipa KIEeTKN», « YTIEBOABDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHUE MJiA MPOBEICHUS
HAOMIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKPOMpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUue padoThbI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaJIUTHUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPe aMIIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOEHHSI KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepUil MOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpEnapaTtax U HUX
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeNIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYECKHU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTHH B KIIETKE.

®dotocunte3. CeroBas u TemHoBas (da3el (GoTocuHTE3a. Peakiuu
dboTocunTe3a. IhPeKkTUBHOCTh POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BausiHue ycinoBuii cpenpl Ha (POTOCMHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIoIue OakTepuu. 3HaUeHUEe XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuyeckuii oOMEH B KileTKe. PacierieHne BelecTB, BbIACICHUE U
AKKyMYJIMPOBaHME DHEPrUM B KIETKE. OTalbl HHEPreTUYecKoro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KIETOYHOE
JbIXaHHE. OxkucnurenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. ['eHermueckas wuHbopMmarus u JIHK.
Peanuzanus reHetwdeckoil mHbOpManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pmbocom B
OouocunHTese Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
Bakrepuodaru. bonesnn pacteHui, >KMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedpunura yenoreka (BUY) — Bo3oyautens CIIN/a.



O0OpaTtHast ~ TpaHCKpUNIMs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumunpsses.

Tabnuiel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUS,
«HepreTuyeckuii oOMen», «Xioporact»y, «Potocunres», «Ctpoenue JTHK»,
«Ctpoenue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupycey», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/da,
6akrepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpummsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIW LUK KieTku. MHTepdaza u MuTO3.
[Ipomecchl, mpotekaronue B uHTepdasze. Permukaruss — peakiys MaTPpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHbIA W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kietkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@®opMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JE€JEHUE HaJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. McKycCTBEeHHOE KIIOHMPOBAaHHE
OpraHU3MOB, €r0 3HAYEHUE JJIS1 CETEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Craguu Mmeiio3a. Ilporiecchl, mpoucxoAsiiue Ha CTaAusAX MeHo3a.
[ToBenenne xpomocom B meno3ze. KpoccuHroep. buonornyeckuii CMbICT |
3HAYEHHUE MEHo03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W SIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TraMmeT (crnepmMaTo30ui, SAWIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SUIEKIETOK H crepmMaTo3ousioB. OIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(oMOpuoreHe3). DTanbl IMOPUOHATBHOTO PA3BHUTHS y MO3BOHOYHBIX JKWBOTHBIX:
npoOyieHne, racTpyismus, opraHorenes. I[loctamOpuonanbHOe pa3BuTHE. THITBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOuYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUST OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menos», «lIpsmoe u HenpsAmoe pa3BUTHE», «] aMeTOreHe3 y MIICKONMUTAIIUX U
4yeJaoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpPOIpENnapaThbl «Cnepmarto30uasl
MJIEKOTTUTAIOIIEro», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJEb-aliuiuKaius «JleneHne KIeTKku», MOJENb
JIHK, moxenp meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThbI:

JlaGoparopnass pabora Ne 3. «HaGmronmenwe muTo3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieicTBeHHOCTH M1 U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mictopust pa3BUTHS reHETUKU. Posib uTonoruu
U SMOpHOJIOTHMH B CTAHOBJIEHWM TEHETHKU. BKian poccHiickux U 3apyOeskKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
UUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHaeneMm.
MoHorubpuaHoe CKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB TEPBOTO
nokosnieHusi. IlpaBuno goMuHUpOBaHUA. 3aKOH paACIICIJICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramet. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTnueckne - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
Ananusupyroniee ckpemmBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIPEIeNICHHsI TEHOTHUIIa 0COOU.

CuemienHoe HacnenoBanwe Tmpu3HakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapynieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE Mmojia. AyTOCOMBI U TOJOBbBIE
xpomocombl. ['omorameTrHsle W TreTeporaMeTHble oOpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CIEIJIEHHBIX C IMOJIOM.

N3menunBOCTh. BBl N3MEHYMBOCTH: HEHACIEICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAIIMOHHON U3MEHUUBOCTH. BapualimoHHsbIi psif ¥ BapualmoHHas KpuBasl.
Hopma peakumu npusznaka. KonuyecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKH U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHnasi, uiaud TeHOTUIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM Mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMoHHasi u3MeHYUBOCTh. Kiaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUUHBI MyTaluid. MyTtareHnbie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeAcTBeHHOW n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YeJIOBEKa: F'eHCaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemeHHOe OmpeAesIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnenctBenHnble 3a0oieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HHU,
00JIE3HH C HACJEACTBEHHOW MPEIpacnoiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKNX 3a00IeBaHUM YeIOBEKA.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmumet w cxeMbl:  «MOHOTHMOpHJIHOE  CKpElIMBaHHE U €TOo
UTOT€HETUYECKasi OCHOBa», «3aKOH pAacCUICIUIEHUsS WU €ro LUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeuuBaHuey,
«uTomornyeckue OCHOBBI JTUTHOPHUITHOTO CKpEILIMBaHUS, «Meitio3»,
«B3anMonenCcTBUE AJUIENIBHBIX TE€HOBY», «l'eHeTuueckue KapTel paCcTCHUH,
KUBOTHBIX U ueloBeKay, «l'eHeThka moJia», «3aKOHOMEPHOCTH HACIIEIOBaHMUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl YemoBeka H KUBOTHBIX», «Buubl
U3MEHUMBOCTHY, «MonudukanmonHas M3MEHUMBOCTHY», «HaciemoBanme pesyc-
dakropay, «I'eHeTnka rpymi KpoBu», « MyTarmoHHAsI ”3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «Jurubpugnoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTaiuu
(OpMBI KPBUILEB U OKPACKH Teja), repOapuit «I opox moceBHON.

JlabopaTopHble U NpaKTH4YeCKHe PAdOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHYHUBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO psifia ¥ BAPUALIMOHHOU KPUBOM».

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuil y Apo30(uiIbl HA TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBiieHHE U aHadu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXkKAEHUE CEJEKIMU U JOMECTUKALMS.
VYuenne H. WM. BaBuioBa 0 MEHTpax NPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpoOMCXOXKACHUS AOMAITHUX KXUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHusA. CKpellrBaHHE YWCTHIX JTUHHUH.
I'erepos3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUILIOUAOB. JIOCTMXKEHUA CENeKIMU paCTeHUM, KXUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas MHXKEHEpUs. Tallbl
co3nanus pexomOmHanTHOM JIHK wu TpaHcrenneix opranu3moB. Kierounas
nHxeHepus. Kierounele KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTECHHUM.
KiioHupoBaHne BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuubr u cxembl: kKapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuil», «Ilopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacreHunity, «OtnanéHnas ruopuauzanusy, «Padotel akagemruka M. @. MiBanoBay,
«Tonmummonaus», «OObEeKTh OuOTEXHONOTUWY», «KieTouHble KyabTYypbl U
KJIOHMpOBaHUeE», « KoHCTpynpoBaHUE 1 MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pacTeHu, repobapuit « CeabCKOX03IMCTBEHHBIE PACTCHUSY.



JlabopaTopHble H NpaKTHYeCKHe PAdOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU pPACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHY IO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  YYacTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT U,

[IpeanochIKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS
Teopuss U e€ MecTo B Ouosioruu. BimsitHue »BONIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKkue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TEPEXOaHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u GJop MaTEpUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJCTBA M Pa3jIU4Ms 3IMOPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHBIE,
pyAMMEHTApHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX NyTeHd y BcCeX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IPU OTrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHas N3MEHUYHBOCTD,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bostonuu (CTI) u €€ 0OCHOBHBIE MOIOXKEHUS.

MukposBosonus. [Tonmynsiiusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBxymue cuibl ((paKTOphl) SBOJIIOIMK BUAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEud
reHoB. M3oas1us U Murpanusi.

EctectBeHHbii 0TOOp — HampaBisomuii Qakrtop dBomroruu. DopMel
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
PUCTIOCOOJIEHNUN y OpraHu3MOB. ApoMOp( 036l M UTNOATATITAIIHH.

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

MakpooaBomonusi. DPopMbl  IBOMONMH:  (PrsieTHYEeCcKas, IUBEpPreHTHAs,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTtuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HecneUHaTu3UpOBaHHBIX MpeakoB. lIporpeccupyromas
crieuuanu3anus. AnanTUBHAS paydaliysl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. bap, 2. I'ekkens, ®. Mromep, A. H. CeBepuos.
Tabnuupl u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Popmbl  OoppObI 32
cyuiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroodpasue copToB pacTEHUN»,
«MHoroo6pasue  moOpoA  >KMBOTHBIXY, «ITomyssamumy, «MyTtanuoHHas

U3MEHYUBOCTH», «Apomopdo3bly, «amoagantanuu», «OOmas aereHeparus»,
«JIBmxkymue cwibl sBomonuny», «Kapra-cxema wapuipyTta mnyTemectBus Y.
HapBuna», «boppba 3a cymiecTtBoBanue», «lIprcOCOOIEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CEeMsiH, KoJuleKius «IIpumMepsl 3allUTHBIX MPUCTIOCOOJEHUN Yy
KUBOTHBIX», MOJelb «OCHOBHBIC HAMPABJIEHUS SBOJIONHUNY», 00bEMHAS MOJEIh
«CTtpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyekus «DOpMbI COXPaHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUi», wMojaenp ammiukanua «llepekpéct
XpOMOCOM», BiaxHble TipenapaTthl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY), MUKponpenapaT «Jlpo3zoduna» (Hopma, mytanuu GOpMbI KPBUIBEB U
OKpAaCKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pab6ora Ne 1. «CpaBHeHHE BHIIOB 1O MOP(HOIOrHIECKOMY
KPUTEPHUION.

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCITIOCOOJICHHOCTH OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3eMmuie.

JloHay4dHblE TPEACTABICHUS O 3apOoXKIECHUU KU3HH. HayuHble rumoress
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUSI. AOHMOTEHHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BooMU. HavanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W KX HBOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuogam. Karapxeil. Apxeiickas u
nporepo3oiickas Hpbl. laneoszoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUM, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOMU.

KaiiHo3oiickass 3pa u €€ 1nepuoapl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX mpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMop(do3bl y pacTeHUU H
XKUBOTHBIX. [TosiBIIeHNE, pacCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOoJronuu. OCHOBHBIE
CUCTEMATHYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butre npencraBieHui o
IPOUCXOXKIAECHUN YeJoOBeKa. MeToapl H3ydeHHs aHTponoreHesa. CxoactBa H
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

HBuwxymue  cuwibl  (axTopel)  aHTpomoreHe3a.  HacnencrtBenHas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HH,
U3FOTOBJIEHUE OPYUN TPY1d, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblid, Yenosek npaAmoxomsamud, YenoBek HeaHAepTanbCKul, YenmoBek
pa3ymHbIil. Haxonku #cKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, OO0JAacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajJiougHasi  (dKBaTOpHaJIbHAS),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  YUepTbl  MPHUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CyLIECTBOBaHUS. EQMHCTBO 4enoBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmunel u cxeMbl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas KieTka», <« KUBOTHas  KIETKay,
«IIpokaprotnueckas kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUSI 4YEJIOBEKAa U YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «lpeBHeummue moan», «pesBHue monn», «llepBbie
COBPEMEHHBIE 0N, «Hea0BeYeCKUe pacs».

O6opynoBanue:  Mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaJlblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOrO dYeloBeKa (KaMHU-YOTMTIEPHI,
pybmma, ckpebia), TreoxpoHoJoruueckass Tabmuma, Koywiekuus «Dopmbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M MpaKTHYecKUue padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAEMbIX OCTaTKOB PACTEHUH U
KABOTHBIX B KOJUICKIUSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAKOIIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pasJeibl 3KOJOTUHA. MeTOobl KOOI HYECKUX
UCCIENO0BAHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonornyeckue (akrtopel. Knaccupukamuss 5KOJOTHYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlefcTBHE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunpr OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koonepaims,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJCHCTBUN Uil CYIECTBOBAHUS
OpraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAaKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
HNOMYJIALIMK: YHCICHHOCTb, IUIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. JInHaMuKa YuCIEHHOCTH NOMYJISIUU U €€ PEryJIALUs.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. ['ekkerns.

Tabmuubr u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opranu3mMoBy», «®doronepuoauzm», «llonmymsiiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH TOMYJISAIUuU HHGY30puHu-Tyhenbkn», «I[lumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTEHUM U3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «Brnusaue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH HOMYJISLUI Pa3HBIX BUJIOB
PaCTEHHI».

Tema 4. Coo0mecTBa 1 IKOJTOTHYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (numenas). Buuabl-momuHantel. CBs3M B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
Oouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (MUIIEBbIE) YPOBHM JKOCUCTEMBI. [IMIeBble 1LENu U CETH.
OcCHOBHBIE TIOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIUS. IKOJIOTMYECKHE
nUpamMybl: MPOAYKUMH, YHUCIEHHOCTH, OuomMaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJisinus, pazsurue. CyKieccusl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOIO
WIH IIMPOKOJMCTBEHHOIO JIEca.

AHTpOIIOreHHbIE  DKOCHUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycroiunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPYyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOCTH OHOcPephl Kak
ro0abHOM 3KocucTeMbl. [[MHaMuyeckoe paBHOBecHEe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXUMHUECKUE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emin. AHTpororeHHbie M3MEHEeHUsI B Orocdepe.
['nmo6anbHbIE KOJIOTHYECKHE TPOOIIEMBI.

Cocy1iiecTBoBaHuE MIPUPOBI u YeJI0BEUYECTRA. Coxpanenue
6uropazHooOpasusi Kak OCHOBa ycToiunBocTu Onocdepsl. OCHOBA paMOHATIBLHOTO
yOpaBJi€HUs TMPUPOAHBIMU pPECypcaMM M UX HCHOoJIb30BaHue. JlocTUKeHHs
OMOJIOTMY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

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

Tabmumer u cxemsl: «llumesbie 1enu», «bHOIIEHO3: COCTAaB M CTPYKTypay,
«IIpupogueie cooOmiectBay, «llenmum nUTaHUSA», «IKOJOTHYECKAs MUPAMUIA»,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOT€HHBIE  BO3JCHUCTBUS Ha nOpupoay», «Baxuelmme HUCTOYHUKU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX Boa», «llouBa — BaxkHelIlas COCTaBIsrONIas
ouochepry, «DakTopsl aerpaganuu mouBy», «llapaukoBsiii d3¢dexTy, «DakTopsl
PaAMOAaKTHBHOTO 3arps3HeHust Ouocdepb», «Obmas crpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIM IKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT azota B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunuaable OMOIEHO3b», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKIuu «buorenosy, «Bpeaurenun BakHEHIITUX
CEJIbCKOXO3AMCTBEHHBIX KYJBTYp», TrepOoapuui ¢ KOJUIEKIUU pACTEHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKUM TpyIlliaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSAEMbIX BHUIOB
pacTEHUN U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiuBarOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS TporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JTUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKkType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Mpeamera «buosiorus» nocTuraroTcs B
€IUHCTBE YyYeOHOM U BOCIHUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHITHBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMMO3ULUMM JIMYHOCTH, MATPUOTU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPSJKY, YEJIOBEKY TPyJa M CTaplIeMy IMOKOJCHHUIO,
B3aMMHOI'O YBaKCHMsI, OCpPEKHOTO OTHOIICHUS K KyJIbTypHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUS YyueOHOro mpenmera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IIO3UIIMCH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTALIMN, TIO3UTUBHBIX  BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HampaBJICHUN
BOCHUTATEIBHOMN JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yYalomerocs: Kak akTUBHOTO 1

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)XKE€HUE
3aKOHA W MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4YEOHBIX U TMO3HABATEIBHBIX 3a7]a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XM3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEJIbHBIX M HCCIEIOBATEIBbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU 1€ TEBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM IrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBAXXEHHS K CBOEMY HapoAy, UYyBCTBa OTBETCTBEHHOCTH TNEpe.
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJbTYPY,
IPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOMBL,
OoCTHKeHUsIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTHMH, TOHHUMAaHUS 3HAUYEHHUA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX LIECHHOCTEN POCCUMCKOT0O HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KECHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbI 310POBbS U
IMOLHMOHATBHOIO 0JIArONOYyYHS:

NOHMMAHWE U peanu3alus 370pOBOr0 M 0O€30MacHOro o00pasza KHU3HU
(310poBO€  mMHUTaHWE, COOJIOJEHUWE TUTMEHUYECKUX TpaBWI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DPU3UYECKOMY U NMCUXUUYECKOMY 37I0POBbIO;

MOHMMAaHWE WEHHOCTU TMPABUJI HMHIAMBUIYAJbHOTO W  KOJJIEKTUBHOTO
0€30IacCHOr0 MOBEACHUS B CUTYAIIHMIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATHUSI BPEIHBIX MPUBBIUEK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYypEHUS );

6) Tpy10BOT0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢e;

FOTOBHOCTh K AKTHMBHOW JESITEIbHOCTH TEXHOJOTMYECKOM W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBIIIOJIHSITh TAKYIO AE€STEIbHOCTB;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccud ©  Peal30BBIBATH
cOOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU )KU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIE€CTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphl: MPHOOPETEHHE OTIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY>KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTHUH
3HAHUS M YMEHHSI TpU pELICHUH NPOOJEM, CBSI3aHHBIX C palMOHAJIBHBIM
MPUPOJIONONIB30BaHMEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B DKOCHCTEMAX, OXpaHy BHUOB,
aKocHucTeM, Onochepsl);



AKTMBHOE HENPUATHE JEUCTBUK, NPUHOCAIIMX BpEd  OKPYKAOLIEH
MPUPOJIHON cpejlle, YMEHUE MPOTHO3UPOBATH HEOIArONpUATHBIC SKOJIOTHYECKHUE
MOCJEACTBUS MPEANPUHUMACMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJIMYUe Pa3BUTOrO IKOJOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKOU KYJIbTYPHI,
OTIbITa NEeSATeTbHOCTH HKOJIOTUYECKOH HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABAaTEIbHOW, KOMMYHHMKATUBHOM U COIMATIBbHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTUIO B MPAKTUYECKOU JAEATETLHOCTH DKOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KakK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJbMU U TTO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKH, OCO3HaHHMS €€ poJiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodiieM
COXpaHEeHUs MPUPOJTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJOTHU MJIi COBPEMEHHOW ITMBUIIM3ALIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  pelIaTh  PEeCypCHblEe  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 II00ATBHBIX DKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Mmepexoja K  yCTOWYMBOMY  DPa3BUTHIO,  PAIMOHATHLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWHM OWOJOTMYECKUX 3HAHUA B HEIX
MOBBIIIICHUSI  OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOIIMXCs, (HOPMHUPYEMOi
P U3y4eHUU OMOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCMIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIb30BaTh IMOJTy4YaeMble 3HAHHS [JIs aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM WU3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAy4HBIX (DaKTOB o
UMEIOIINXCS JAHHBIX C 1I€JIbI0 MOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE IIEHHOCTH HAY4YHON JESTEIbHOCTH, TOTOBHOCTb OCYILECTBISATH
MIPOEKTHYIO U HCCJIEI0BATEIBCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHUA yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMblEe JJI1 (OPMHUPOBAHUS MHUPOBO33PEHUA OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEeAMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUPA M CHEHUPUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, dHEPIHs, SBJIEHUE, MpOIlecC,
CUCTeMa, Hay4yHbIM (akT, NPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieloBaHue,  HaONMIOJeHue,  HU3MEpeHHe, OKCIePUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4yeOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHEIE,

PETYISTUBHBIE), oOecreynBaroIne dbopmupoBaHue GyHKIIMOHAIBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYaroumxcsi, CHOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMUS M YHHBEpCalbHble ydeOHbIE JEHUCTBUS B
NIO3HABATENILHON U COLMATIBbHOM MTPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIEro
o0pa3oBaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHvYecKHe AeiCcTBUS:

CaMOCTOATENTHHO  (OPMYNHMpPOBATH W AKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh TMPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(aHa)IM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIUU, 0000IICHHS ), PACKPBIBATH CMBICII
OMONOTUYECKUX TOHATUN (BBIIENSATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIMBATH
CBSI3U C IPYTUMH HOHITUSIMH);

ONpeNeNaATh LeNu MACSATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl AESITEIBHOCTH C TOCTABICHHBIMU LIEJIAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS I 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKWBOW IIPUPOJIBI,

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTUBHBIE, JE€AYKTHUBHBIE, IO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cCpeacTBa JUISt peACTaBICHUS
CYIIECTBEHHBIX CBSI3€il U OTHOILIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TakKe  MPOTHBOPEYMH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX NUCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C y4ETOM aHaln3a UMEIONUXCS
MaTepHATbHBIX ¥ HEMAaTepUaTbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TTOCJICACTBUH JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  pPeajbHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a3oBbIe HCCIeA0BATENbCKUE IEHCTBUS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEILHOCTH,
HaBbIKAMU  pa3pelieHuss Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB PEIICHUS MIPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalliH, NPeoOpa30BaHUI0 W IMPUMCHCHHUIO B YYCOHBIX
CUTYaIIUsIX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COIUATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBIIUICHHS, BIaJICTh HAYYHOW TCPMHUHOJIOTHECH,
KITFOYEeBBIMU TIOHATHSMU U METOaMH;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa3oBaTEIbHOU
TEeSATELHOCTH U )KU3HCHHBIX CUTYAIIHAX;

BBISIBJIATh IPUYMHHO-CIICJCTBEHHBIC CBS3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAaXOIWUTh apTyMEHTBI NI JTOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYCHHBIC B XOJE peHICHHsS 3a7add  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(POPMAINH (TEKCTE YIeOHOTO
MOoCOOMs, HAYYHO-TIOMYyJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAIINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTHYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMyIHpOBaTh 3alPOCHl U MPUMEHSTh PA3IUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMOU JJIsi BHITIOJHEHUS YUYEeOHBIX
3azay;

NpHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOIL30BAHUS PA3TUUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  TIpEACTaBICHUS
Oouosiorndeckoit nHGopmaruu (Cxemsbl, rpaduKku, TUarpaMMbl, TaOIHUIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpEJACTBA Mpu paboTe ¢
Ouosiorndueckor uHGOpMaALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKUEe W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OPMYJIbI, ab0peBUaTypy, HOMEHKIATYPY,
UCIIONIB30BaTh U NIPeoOpa3oBBIBATH  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABaHUS U 3alUThl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OgBiaeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) oOmenme:

OCYUIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WJIM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JAPYTHX YYACTHUKOB
Jaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(DIUKTHI U BECTU NIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS JIPYTUX JIOCH, MPOSIBISTh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU hopme GOopMyIHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas AesSITeJIbHOCTD:

MOHUMATh W HCIIOH30BaTh MPEUMYIECTBA KOMAaHIHON W HWHIWBHIYyaTbHOU
paboThI IpH peNIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOCHCTBUS TP PEUICHUU YU4eOHOU 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JEUCTBUN C Y4YETOM OOMIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJ€HA KOJJIEKTUBA;



NpUHUMATh EJIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHUMBATh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIBI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHHWBATh HWJIEM C MO3UIMU HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEJAEHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBISITh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMU PEryJATUBHBIMHY 1€ HCTBUAMU:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMUS JUIsl BBISBJICHUS MpoOJieM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBHUSIX M IMOCTYIKAax MO OTHOUICHHWIO K WBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIbHYIO NI€SITENBHOCTh, BBISBIATH
npo0JIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pPEIIeHUs TNpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLlHUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOH SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOM  PEQIIEKCHH  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX PE3YyJbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIeKCUU ISl OIEHKUA CHUTYyalldd, BHIOOpA
BEPHOTO PELICHUS;

YMETh OLICHUBaTh PUCKHM M CBOEBPEMEHHO NPUHUMATH PEIIEHUA M0 HUX
CHIDKECHUIO;



[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX I[PH AHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYTMX IpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEJMETHBIE PE3YJIBTATbBI

[IpeamerHbie pe3ynbTathl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cnieruuyeckue s yueoHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, MHTEPIIPETAIUU U
npeoOpa3oBaHUI0 3HAHUMN, BUIBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUYEOHBIX CHUTyaIUsAX, a TakKe B peabHBIX
KU3HEHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl IPEACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U
3apyOeXHbIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
ITPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKphIBaTh COJEp)KaHUE OMOJOTMYECKMX TEPMUHOB M TIOHATUM:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIeCTB M IIpeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOPETyJIAIUs), YPOBHEBAsT OpraHU3alMs )KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHUE Wu3JlaraTb OHOJOTHMYECKUE TEeOopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajdbHAs JIOTMa MOJIEKYJIsApHOW Ouonorum), 3axoHbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuid H. V. BaBuioBa), onpeaensiTh rpaHULIbI
UX TPUMEHUMOCTH K )KMUBBIM CUCTEMAaM;

yYMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB W SIBIICHUI, OpraHu3alus U IpPOBEICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMIXKEHHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXAY HCCIECIYEMbIMU BEIMYMHAMHU, OOBSICHEHHUE MOJYyYEHHBIX



PE3yNbTATOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeaTh BRIBOJIBI HA OCHOBAHUHY MOJTYYCHHBIX PE3yIbTaTOB;

YMEHUE BBICIATH CYIIECTBCHHBIC MPU3HAKH BHPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHa BEIISCTB W IMPEBpAIICHUS DHEPTUU B KIETKE, (OTOCHHTE3a,
TUTACTHYECKOTO M JHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a, MHTO03a, MeEio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAILHOTO Pa3BUTHS OpraHU3Ma
(OHTOTrEHE3);

YMEHHUE TPUMEHSThH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OMOIOTHYCCKUX
IIPOIIECCOB Y SIBJICHHM, JUISI PUHATHS MPAKTUYCCKUX PEIICHUH B TOBCETHEBHOM
KU3HA C TEIbI0 oOecredyeHusi OE30MacHOCTH CBOECTO 3JI0POBbS M 370POBBS
OKPYXKaIOIIUX JTFOACH, COOI0ICHNS HOPM IPaAaMOTHOTO IOBEICHUS B OKPY KAFOIICH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOIUMOCTH HWCIIOJIb30BAHMS JTOCTHIKCHUM
COBPEMCHHOM ownonoruu u OMOTEXHOJOTUH  JJI1  PalHMOHAIBHOIO
IPHPOJIOTIOIH30BAHUS;

YMEHHUE peliaTh JJCMEHTapHBIC TEHETHYCCKHE 3aJa4d Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBAaHUE, CIEIICHHOE HAaCHeOBaHUE, COCTABISATH CXEMBI
MOHOTHOPHUTHOTO CKpPEITUBAHUS JUIS TPEJCKa3aHUs HACICAOBaHHUS MPU3HAKOB Y
OpraHu3MOB;

YMEHHUE BBIMOJNHATH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
paBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYyI0BaHUEM;

yMEHUE KPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeIcTBa MacCOBOM MH(OpMAIUK, HAYYHO-TIOMYJISIpPHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX WCCIIEIOBAaHUNA B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037]aBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMONOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce JOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OHMOJIOTHH B CHCTEME HAyYHOTO
3HAHWS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHUpa W HAYYHOTO MHPOBO33PEHUS, O BKJIAAEC POCCUUCKHUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpBhIBATh COJEPKaHWE OMOJOTHMUECKHX TEPMUHOB W TIOHSATHM:
BUJI, TIOMYJISAIINSI, TeHO(OH, IBOJIOIMSA, ABWKYIIHUE CUIBI ((PaKTOPHI) IBOIOLMH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



OKOCHUCTEMA, TNPOJAYUEHThI, KOHCYMEHTBI, PEAYLEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE U3JIaratb OUOJIOTUYECKUE TEOpUU (dBOJIOIMOHHAs Teopus Y.
JlapBrHA, CHHTETHMYECKass TEOpHUsS DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bapa, uepenoBaHusi TJIaBHBIX HANpaBlIeHUW U
nyteit oo A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanckoro),
OTIPENIENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OTHMCAHUE XKUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUM, OpPraHu3aius U TIPOBEIACHHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIKEHHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCICIYEeMbIMU BEIMYMHAMHU, OOBSICHEHHUE TOJYyYCHHBIX
pPe3yJabTAaTOB, WCIOJIL30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHbIC NPHU3HAKW CTPOCHUS OUOJIOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJISIIIUN, TPOIYIEHTOB, KOHCYMEHTOB, pPEIyIIEHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHuU3MOB, JICHCTBUS JKOJOTHMYECKUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M TMOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPONOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB W OHMOT€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTh MOJTYYEHHBIC 3HAHUA A OOBSICHEHUs OMOIOTMYECKUX
MIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOMU
KU3HA C 1EIpl0 oOecrieueHusi O€30MacHOCTU CBOETO 3JI0POBbsl M 370POBBSA
OKPYXAIOIUX JIOCH, COOMI0IEHNSI HOPM IPaMOTHOTO TOBEICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, NMOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHMS TOCTHXKECHHIM
COBPEMEHHON OMOJIOTUH TSl pallUOHATBHOTO TPUPOJIONIOIE30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
nepeHoca BELECTB U SHEPTUHU B 3KOCUCTEMAX (LIEMU MUTAHUS );

YMEHHUE BBIMIONHATh J1aOOpAaTOPHBIE W MpaKTUYECKue paboThl, COOII0IATh
npaBWIIa MpU padoTe ¢ yIeOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHWS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOUM MH(OpMAIU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuUBaTh  TJIOOQIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03/]aBaThb COOCTBEHHbIE THUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass Ononornyeckyro MHGOPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 0.5 https://m.edso0.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U UX OpraHU3aIUs 1 bubmorexa OK
p & https://m.edso0.ru/7f41¢292
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKH 8 1 Bubnmorexa [IOK
P https://m.edso0.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HENIEATENLHOCTE KICTKH 6 https://m.eds00.ru/7f41¢292
5 PazmHoOXeHuE U MHAUBUIYJIbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekuus opranu3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7{41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4




11 KVIACC

KoJsnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
IBOIOMOHHAS OHOTOrHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [JOK
3emiie ) https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpY’KaroIas cpeaa 5 1 bubmmorexa [OK
p Py HI pent https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ SKOJIOTUUYECKAE CHCTEMBI 9 hits://m.cdsoo.ru/7f41 cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/216c645¢
Meto1bl TO3HAHUA KUBOM TPUPOIBI.
[IpakTnueckas padota Ne 1

2 «/crionp30BaHNE PA3TMYHBIX 1 0.5 https://m.eds00.1u/2636364b
METOIOB TIPH U3yUYCHHUU
OHOJOIrMYECKUX 00BEKTOBY
buonorudeckue cucTeMsl, IPOIIECCHI

3 pott 1 https://m.edsoo.ru/ca2lcc6be
U UX U3yYCHUE
XUMHAYECKUH cOCTaB KIETKU. Boma u

4 1 https://m.edsoo.ru/1777ba96
MUHEpaIbHBIE COJIA

5 benku. CocTtaB u cTpoeHHe OSIKOB 1 https://m.edsoo.ru/b54c5a43
depMeHThI — OUOIOTHYECKUE
KatanuzaTopsl. JlabopaTtopHas

abora Ne 1 «M3yuenue

6 p “y 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJIMTUYECKOM aKTUBHOCTH
(dhepMeHTOB (Ha MpuUMepe aMuIas3bl
WJTU KaTajiasbl)»
YraeBonpl. JInnuasl 1 https://m.edsoo.ru/5d1cef76
Hyxneunosbie kucnotsel. AT® 1 https://m.eds00.ru/948bf536
Hctopusa n MeETOBI H3YUEHUS

9 P A Y 1 https://m.edsoo.ru/b3ab8e68

kietku. Knerounas teopust




Knetka kak 1iesoctHas )xuBas

10 https://m.edsoo.ru/5¢c5ca96a
cucrema
CrpoeHue 3yKapuOTHUYECKON KIETKHU.
JlabopartopHast pabora Ne 2
«M3y4yeHue cTpoeHus KIETOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/da486e89
OaxkTepuil 0]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEapaTax u ux
OTIICaHUE
12 OOmMeH BelecTB Wik METab0IN3M https://m.edsoo.ru/b53dd961
13 ®oTOCUHTE3. XEMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTudyeckuii ooMeH https://m.edso0o.ru/4a9675c8
JKu3HeHHBIN UK KISTKU. [{enenue
KieTku. MuTto3. JlaGopaTroprast
15 pabota Ne 3 «Habmronenne MuTo3a B 0.5 https://m.edsoo.ru/6e28ab92
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOITpENapaTax»
buocunTtes 6enka. Peakmst
16 https://m.edsoo.ru/5ccfbebs
MaTPUYHOTO CUHTE3a
17 Tpancnsnus — OnocuHTE3 OelKa https://m.edsoo.ru/396ea32
Hexnerounsie popmbl )kU3HU —
18 https://m.edso00.ru/8177638b
BHUPYCHI
19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
21 IIeTOK. OII0A0TBOpEHIHeE. 0.5 https://m.eds00.1u/6373f7d2

JIaGoparopHas padota Ne 4
«M3ydyeHue cTpoeHus MOJIOBBIX




KJIETOK Ha FOTOBBIX
MUKpOIpernapaTax»

22

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/2a4596¢e4

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYUBOCTH

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HAKOB. MOHOTHOpUIHOE
CKpCIIMBAHHE

https://m.edsoo.ru/621afldd

25

JlurnbpuHoe CKpeImnBaHue. 3aKoH
HE3aBUCUMOT'0 HAaCJIeTOBaHUS
MIPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CrermieHHOoe HacJIeIOBaHue
npusHakoB. JlaboparopHas padota
No 5 «3yuenune pe3ynbTaToB
MOHOTHOPHUHOTO M TUTUOPUTHOTO
CKpENTUBaHMs Y p0o30(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»

0.5

https://m.edsoo.ru/634751fe

27

T'enetuka noma. Hacinenosanue
MIPU3HAKOB, CIETUICHHBIX C MOJIOM

https://m.edsoo.ru/472b3135

28

N3menunBocTs. Henacnencrsennas
U3MeH4YMBOCTb. JlabopaTropHas
pabota Ne 6. zyuenue
MOJIU(HUKAIIMOHHONW U3MEHUNBOCTH,
IIOCTPOECHHE BAPUALIMOHHOIO psija U
BApUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/a8 1bbffl

29

HacnencTBeHHast U3MEHYMBOCTD.
JIaGoparopHas padota Ne 7.

0.5

https://m.edsoo.ru/b3c33d24




«AHanu3 MyTanui y 1po3oQuiisl Ha
rOTOBBIX MUKpOIIpenapaTax»

30 ['enernka yenoBeka 1 https://m.edsoo.ru/9a8¢8d99
PezepBHblii ypok. O000meHue mo

31 teme «HacaeacTBeHHOCTE U 1 https://m.eds00.ru/879866¢6
W3MECHUYHUBOCTH OPraHU3MOBY

32 Cenexuus Kak HayKa U IpoILEeCC 1 https:/m.edsoo.ru/fcfod1d6

33 Eﬁiizf;ﬁnnﬂlzzjzziﬂ ceneiiim 1 https://m.edsoo.ru/aeal 7cfc

34 brotexHonorus Kkai oTpacih 1 https://m.edsoo.ru/b94f9a7e
TIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 DBOJIIOIHS U METOJIBI €€ N3YUCHUS 1 https://m.edsoo.ru/f765¢251
Hctopus pazBuTus npecTaBieHun

2 prip ped 1 https://m.edsoo.ru/f7236852
00 DBOIIOLNH

3 MHuKpo3BOTIOIIHS 1 https://m.edsoo.ru/92e2cb7¢
[Tomynsitiust Kak dyIeMeHTapHast
€IMHUIA BUJIA U DBOJIIOIUH.

4 JlabopatopHas padora Ne 1 1 0.5 https://m.edsoo.ru/6¢23fccc
«CpaBHeHUE BUIOB 10
MOPGOJIOTHIECKOMY KPUTEPHUIO)

BIDKYIIIME CHIIBI (3JIEMEHTApPHBIC

5 A v ( P 1 https://m.edsoo.ru/c9ca7ec2
(haKTOPBI) IBOJTIOLUH

6 EcrectBennsiii 0TOOp 1 €r0 GOpMBI 1 https://m.edsoo.ru/6e175a57
Pe3ynbTatsl 3BOIIOIUY:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
BH1000pazoBanue. JlaboparopHas

7 F1000P patop 1 0.5 https://m.edsoo.ru/2d74ae19
pabota Ne 2 «Onucanue
MPUCTIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCUTEIIBHOT'O XapaKTepa»
Hanpasnenus u mytu

8 p Y 1 https://m.edsoo.ru/cec9b353
MaKpO3BOIIOLUN

9 HeoOpatumocTs 3BOIIOINN 1 https://m.edsoo.ru/88f6dcd6

10 Hcropus xu3HU Ha 3emMile U METOBI 1 https://m.edso0o.ru/19b89985




€€ n3ydeHus

I'nmoTe3sr IMPOHUCXOKACHUA )KUZHU

11 https://m.edsoo.ru/71268fle
Ha 3emMiie
Pa3 € K3 a 3emJIe 1o spa

12 BHTHE KHISHIL MWIIE IO Spam https://m.edso0.ru/45189341
U TIepuoiaM
OCHOBHBIE 3TaIlbl DBOJIOAH
PaCTUTEIBHOTO U JKUBOTHOT'O MHPA.
IIpa eckasg pabora Ne 1

13 PAKTITHECKasd pabot 0.5 https://m.edsoo.ru/f256a36b
«M3y4yeHne NCKOmaeMbIX OCTaTKOB
pPacTeHHIA U )KUBOTHBIX B
KOJUIEKITUIX)

14 Cospemennaz cucrema https://m.edso00.1u/5819116¢e
OpPraHUYECKOTO MHUpa

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTECHE3) https://m.edsoo.ru/b4c1d468

ec aKTO

16 Jlmwicyme cubt (Gaxrope) https://m.edsoo.ru/7ad55eb9
aHTPOIIOTeHEe3a

17 (OCHOBHBIE CTa/ K SBOITFOLHH https://m.eds0o.ru/81d88b86
JeJI0BeKa
q

18 CJIOBCHCCIHE PACBL H PHPOIUTHIC https://m.edsoo.ru/2374alel
aJarTanyy 4eJa0BeKa
PesepBHelit ypok. O60011eH e 110

19 Teme « BO3BHUKHOBEHWE U pa3BUTHE https://m.edsoo.ru/dd4662c2
JKU3HH Ha 3eMiie»

20 DKOJIOrus Kak HayKa https://m.edsoo.ru/abf8cb57
C §)

21 PEABT ODUTAHIL 1 SKOJOTHHCCKHE https://m.edsoo.ru/9d2ca73f
(baxTopsl
Abuornueckue GaKTopbL.

22 b p 0.5 https://m.edsoo.ru/afad9188

JIaGoparopHas pabota Ne 3.




«Mopdodonoruueckiue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanusy. JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa»

23 buoTtnueckue GpakTopsl https://m.edsoo.ru/a4928c61
DKOJOTrM4YECKHE XapaKTePUCTUKU
nonynsiuu. [Ipaktudeckas pabora

24 Ne 2 «IToacuét mioTHOCTH 0.5 https:/m.edsoo.ru/d6945d54
TIOMYJISIIUIN pa3HBIX BUJIOB
pacTeHui»
Coo0miecTBa OpraHu3MOB —

25 HICCTRA OPranHsMon https://m.eds00.ru/88d19¢62
OHOIIEHO03
DKOJIOTUYECKUE CUCTE

26 HOJIOTHHCCIHE CHETEMBE https://m.edsoo.ru/1ead9dff
(3KOCHCTEMBI)
OcHoOBHBIE TTOKa3aTeNIN YKOCUCTEMBI.

27 DKOJIOTUYECKUE MUPAMUJIBI. https://m.edsoo.ru/8cb85173
CaoiictBa 3KocucteM. Cykneccust

28 [IpupoaHbie SKOCUCTEMBI https://m.edsoo.ru/738929d3

29 AHTPOIOTreHHbIE SKOCUCTEMBbI https://m.edsoo.ru/c5534e2d
buocdepa — rimobdanpHas

30 https://m.eds00.ru/6¢4997 cf
IKOcHCcTEMa 3eMIn
3aKOHOMEPHOCTH CYIIECTBOBAHUS

31 p v https://m.edsoo.ru/c929ftbe
o6uochepsl

32 YenoseuecTBo B Onochepe 3emiu https://m.eds00.ru/482d6168
CocymiecTBoBaHUE MPUPOJIBI U

33 v prpon https://m.edsoo.ru/ee2b94a4
YeJI0BEeUeCTBA

34 PesepBHrIit ypok. O000IIEHNE TEMBI https://m.edsoo.ru/82¢3bb5f




«Co00111eCTBA ¥ IKOJIOTUYECKUE

CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2.5







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI

IIpoBepsieMble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHus

CopMUpPOBAaHHOCTh 3HAHMK O MECTE€ W POJM OUOJOTHU B CHUCTEME
HAy4HOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHUMCKUX U 3apyOekKHBIX YYEHBIX-OMOJOTOB B Pa3BUTHE
Oouosornu; (QPyHKIIMOHAILHOW TPAaMOTHOCTH YeJIOBEeKa ISl perieHus

JKHN3HCHHBIX 3aJ1a4

VYMeHHne packpeiBaTh COJACp)KaHUE OMOJOTHYECKUX TEPMUHOB W
TIOHSATHN: KU3Hb, KJIETKA, OpPraHU3M; MeTa0oJn3M (OOMEH BEIIECTB U
MpEeBpalllEHUEe HHEPruM), TOMEocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAMOBOCIPOM3BEIACHHUE (PEMPOTYKITNS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznarate OMOJOrHYEcKUe TeOpuu (KJIETOUHasi, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I. Mennens, T. Moprana, H.. Basusnosa) u
yueHus (0 IEHTpax MHOrooOpaszusi U MPOUCXOXKIEHUS KyJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CHUCTCMAaM

Ymenune BJIaACTh MCTOAAMM HAY4YHOI'o IIO3HaHHUA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U OIHMCAHUE XHUBBIX CHCTEM, IPOLECCOB H ﬂBJ'IeHHfI;
OopraHu3anuia n IIPOBCACHUEC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBIABJICHHC 3aBUCHUMOCTHU MCKOAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsCHEHHE IMNOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOJABI HAa OCHOBAHUHU ITOJTYYCHHBIX pe3ynBTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIACISITH CYIICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IMPOKApHUOT U IYKApUOT, OJHOKJIECTOUHBIX W MHOTOKJICTOYHBIX
OpTaHNU3MOB; 0COOEHHOCTH nmponeccoB oOMeHa BCIICCTB )51
IMpeBpallCHUA ODSHEPrunu B KIICTKC, q)OTOCI/IHTe3a, MIACTUYCCKOIro M
OHEPTCTUYCCKOTO O6M€Ha, XECMOCHHTC3a, MHUTO3a, MeI>'I03a,
OIJIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O pa3BUTHUA

opranusma (OHTOTeHe3)




YMeHue INPpHUMCHATH IMMOJIYUCHHBIC 3HaHUA JJIsL 00BSICHEHHUS

OMOJIOrHYECKUX IIpoLECCOB U HBHCHHﬁ, IJId TIPUHATUSA TPAKTHYCCKUX
pelIeHni B TOBCEIHEBHOW KHU3HH B IIEJSX oOecrieueHust 0€30macHOCTH
CBOETO 37I0POBBS M 37I0POBbsl OKPY’KAFOLIHX JIOJIEH, COOIIOICHUS] HOPM
rPaMOTHOIO  IIOBEJIEHUS B  OKpY>KaroUlen

MPUPOAHON  Cpene;

ITIOHMMAaHHE¢ HGO6XOZ[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/If/'I

COBPEMEHHOW OHMONOrMM © OWMOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOIB30BAHUS

YMeHue pemath 3JIEMEHTApHbIE T€HETHYECKHEe 3aJauyd Ha MOHO- U
JUTUOPHUIHOE CKpPELIMBaHUE, CLEMJICHHOE HACJIEeJOBaHHUE;, COCTaBISATh
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIrBaHUsA JJISL npeacKkazaHusa

HaCJICOBAaHUS IPU3HAKOB Y OpraHu3MoOB

YMeHue BBINONHATH J1a0OpaTOpHbIE W MPAKTUYECKUE paboThI,

coOmofaTh mpaBwia Opu paboTe C y4eOHBIM U J1aOOpaTOPHBIM

obopyoBaHEM

YMeHue KpUTHYECKH OLIEHHWBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTrMYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO TICEBJ0OHAYYHbIE 3HAHUS
U3 pa3NMuuHbIX UCTOYHUKOB (CMU, HaydHO-TIONYJISIpHBIE MaTepHUaIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEJAOBaHUN B OHOJIOTHUH,

MeIUIMHE, OMOTEXHOJIOTHH

10

YMeHne co3maBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast OMOTOTHUECKYI0 WH(OPMAIUIO M3 HECKOJIBKUX HCTOYHUKOB,

I'PaMOTHO HCIIOJIb30BATb MMOHSATUMHBINA arapar OHoJ0run

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUH O MecCTe W POJU OMOJOIMHU B CHUCTEME
HAY4YHOI'O 3HaHMS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPAa U HAyYHOTO MUPOBO33PEHUS; O
BKJIa/Ie POCCUICKMX M 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosiorny; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNIOBEKA JUISl pEIICHUs

JKHN3HCHHBIX 3a/1a4

YMmenue PaCKpbIBaTh COACPIKAHUC OMOJIOTUYSCKHUX TCPMHUHOB U

MOHSTHM: BU, IMOIIYJIALNUA, I‘CHO(I)OHI[, OBOJIIOLMA, ABWIKYIIHUEC CHUJIBI




(daxTopsr) IBOJTIOIIHH, MIPUCIIOCOOJICHHOCTh OpPraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTHUYECKUE (bakTopsI, IKOCHCTEMA,
MMPOAYUCHTHI, KOHCYMCHTHI, PECAYLCHTEI, nenun nUuTaHus,

IKOJIOTUYECKAsi MTUpaMHuia, OMoreoreHo3, ornochepa

YMeHne usnarath OMOJIOTHYECKHE TEOpHH (IBOJIOIHMOHHAsS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpHUs  HSBOJIIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apogbieBoro cxoacta K.M. Bapa, yepenoBanus
IJIaBHBIX HanpasieHui u mytei spomtonuu A.H. CeBeprioBa, yueHus o
omochepe B.M.  Bepnanckoro), ompenensTe  TPaHUIBI  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIIAeTh METOJaMH HAy4YHOrO TIO3HAHHWS B OHOJIOTHH
(Habmro/leHNe W OIMMCAHHWE KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHwW3aiusi W MPOBEJICHHE OHOJOTMYECKOTO  JKCIICPUMEHTA,
BBIIBIDKCHUE  THIIOTE3bI;  BBIBJICHHE  3aBHCHMOCTH  MEXIY
HCCIIelyeMbIMU BEJIMYUHAMHU, OOBSICHCHHE TIOJYyUYSHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHH, TCOPHH W 3aKOHOB, YMCHHE

JACIaTh BBIBOABLI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'II)TaTOB)

Ymenne BBIJICIIATH CYIIIECTBEHHBIE NIPU3HAKA CTPOCHUS
OuoslornYeckux  OOBEKTOB:  BHJIOB, TOMYJISIHHA, MPOAYICHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OWOreOlEHO30B M  JKOCHUCTEM;
0COOCHHOCTH MIPOIIECCOB HaCJIEICTBEHHOMN U3MEHYHMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa30BaHMs, MPHUCTIOCOOJICHHOCTH
OpPTraHU3MOB, JICHCTBHS HKOJOTUYECKUX (PAKTOPOB Ha OpPraHU3MBI,
IepeHoca BENIECTB U MOTOKA SHEPTHU B SKOCHCTEMAaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B DKOCUCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOTre0OXMMHUYECKUX IIUKIOB B Onochepe

YMeHue NOpUMEHSTh TOJNyuYeHHble 3HaHUS i OOBSICHEHUS
OMOJIOTMYECKHUX TMPOILIECCOB U SBICHUM, A MPUHITHS MPAKTHUYECKUX
pelleHni B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37I0POBbS OKPY>KAIOIIUX JIFOJIEH, COOMI0ICHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXKalolledl MPUPOAHON  cpejne;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ OnoJIorun UL PAalfUOHAJIBHOT'O IPHUPOAOIIOJIb30BaAHUA

YMmenue peuaTtb 3JICMCEHTAPHBIC OMOJIOTHYCCKUE 3aga4yM, COCTAaBJIATHb

CXCMBI ITEPCHOCA BCHIECCTB U DHEPIUU B DKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHHue BBINOJMHATH J1a0OpaTOpHbIE M HpPaKTHYECKUe paloThl,
cobmonarh mnpaBuia npu pabore c ydyeOHBIM U JaOOpaTOPHBIM

o0opyaoBaHuEM




YMeHHe KpUTHYECKH OLIEHUBATh W HWHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/ICP)KAHU, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3iauyuHblX UCTOYHUKOB (CMMU, HayuyHO-NONYJIsipHBIE MaTepUalbl);

? paccmaTpuBaTth riio0anbHbIe 9KOJIOTMUECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULUIO
YMeHne co3maBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHUS,
10 000011251 OMOJIOTUYECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO UCIIOJb30BATH MMOHSITUMHBINA arrapar OuoJIOrun




IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorus xak Hayka

1.1

buonorus — Hayka o xuBoil mnpupone. Ponp Ouonormu B (QopmMHUpOBaHUU

COBpPEMEHHOI HayuyHOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

Metoapl MO3HaHUSA KUBOW NpHpoAbl (HAONIOAEHHE, SKCIEPUMEHT, ONKCaHUE,
U3MEpeHHe, KiIaccupUKalys, MOJCINPOBAHUE, CTATUCTHYECKass 0OpaboTKa

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opranusanus

2.1

Xusble cuctembl (6MOCHCTEMBI) Kak MpeaMmeT u3yudeHus Omosoruu. CBoiicTBa

OMocHuCTeM M X pa3zHOOOpasue

2.2

YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIIETOUHBIMH,

OpraHW3MEHHBIN, MTOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCHEPHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpOdJeMeHThl. Boma wu wMuHepanbHble BemiecTBa. DOYHKIMU BOABI |

MHHEPAJIBHBIX BEMICCTB B KIICTKE. HOI[,I[Cp)KaHI/IC OCMOTHYECKOT0 OajtaHca

3.2

benku. CoctaB u cTpoeHHE OCIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHMBIE AaMHHOKHMCIOTBHL. AMWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYpPbI OCIKOBOW MOJICKYJIbI (IIEpBUYHAS, BTOPHYHAS, TPETHUUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOHCTBa O€iakoB. buosornueckue
(byHKIUU OEIKOB.

depmeHThI — OHoOJIOTHYECKHe Karanu3aTopbl. CTpoeHHEe (pepMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas coenududHoctb. Kodepmentsl. Butamunsl. OTnuyus

Q)epMCHTOB OT HCOPraHUYCCKUX KAaTaJIN3aTOPOB

33

VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pubo3a W J1e30KCHpub03a), Jucaxapuibl
(caxapo3a, J5aKkTo3a) M MoOJUcaxapuabl (Kpaxmaji, TJIMKOIeH, LeJIII03a).
buonornyeckue GyHKINU YTIIEBOJOB.

Jlunuasl:  Tpurmuepuabl,  crepounpbl,  ¢dochomunuasl.  ['mapodumiibHo-
rusipodoOHbIe cBOMCTBa. buonornueckue ¢yHkuuu saunuaoB. CpaBHEHHE

YTJI€BOIOB, OCJIKOB M JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

34

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HyKIEMHOBBIX




kucnor. Crpoenne u ¢ynkuun JHK. Crpoenme u ¢ynkinuu PHK. ATO:

CTpOeHUe U (PyHKIUH

3.5

Hwuronorus — Hayka o kietke. Knertounas teopus. MeToasl H3y4eHuUs KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOlye NMpU3HAKU KIIETOK: 3aMKHYyTast
HapykHas memOpana, monekynsl JIHK kak reHermdeckuii ammapar, cucrema

cuHTEe3a Oernka

3.7

Tunsl KIeToK: 3ykKapuoTuyeckass U npokapuoruyeckas. OCOOEHHOCTH CTPOEHHUS
npokapuotuyeckol  kietrku. Kiierounas crenka Oaktepuil.  CTpoeHue
AYKapUOTUUECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOW, KUBOTHOU U

rpuOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, IVIMKOKAIMKC, HX
¢ynximu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkimu. Lluronnazma u eé
opranouipl. OnHOMEMOpaHHbIE OpPraHOWIbl KJIETKU: 3HJOIUIa3MaThyecKasl CeTb
(OIIC), ammapar T'ombmxu, mm30combl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MHUTOXOHJIPUH, IAcTUIbl. [IpomcxokieHne MUTOXOHAPUA W TIacThi. Buibl
mwiactua. HememOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KT'YTHKHU. (DYHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynstopHbiii neHTp KieTku. CtpoeHue sapa: suepHas o000JI0YKa,

KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/I3H6I[65{TGJ'IBHOCTI> KICTKHN

4.1

OOMeH BemiecTB, WM METa0O0Iu3M. AcCUMWIANUS (TUTACTHYECKH OOMEH) H
JTMCCUMWIALIUS (SHEPreTHYECKHT OOMEH) — JIBe CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIid. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®ortocunrte3. CreToBas U TeMHOBas (a3bl Gporocunresa. Peakuuu dorocuHTesa.
D¢ddextrBHOCTE PoTOCHHTE3a. 3HaueHHe (OTOCUHTE3a Ui KU3HU Ha 3emiie.
Bnusinue ycnoBuii cpeapl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIIICHHUS €ro
IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUIA.

XeMocHHTe3. XEeMOCHHTE3UpYIOIIe OakTepuu. 3HAYeHHE XEMOCUHTe3a IS

JKA3HM Ha 3emiie

4.3

9HepreTquCKI/Iﬁ OoOMEH B KJIETKE. Pacmerienue BCIICCTB, BLIACICHHUC H
AKKYMYJIMPOBAHUEC SHEPruu B KIICTKEC. OTalbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonms. BpO)KeHI/IC n €ro BHUIEBI. Kchopoz[Hoe OKHCJICHHUEC, UK KICTOYHOC

npIxanue. IPQPeKTUBHOCTh SHEPTE€TUUECKOT0 OOMEHa

4.4

Peakiiun matpuunoro cuHtesa. ['enernueckas nundopmarus u JJHK. Peannzanus

T€HETUYECKOM I/IH(bOpMaI_II/II/I B KJeTke. I'eHeTHueCcKuMid KOA U €ro CBOMCTBA.




Tpanckpunus — marpuunbiii cunate3 PHK. Tpancmsmus — OuocunTte3 Oernka.

KoaupoBanue amunokucnot. Poib pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HH — BHpYyChl. Vctopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS U SKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodaru. boyne3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — Bo3oyaurens CIIN/a.

[Ipodunaktuka pacnpocTpaHeHHS BUPYCHBIX 3a00ICBAHHIA

PasMHOXeHNE 1 MTHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounslii 1MKi, WM SKU3HEHHBIM 1UKI kieTku. MHTepdaza u MuTos.
[Ipouieccel, mpoTekatome B uHTepdasze. Permkanus — peakuus MaTpUYHOIO
cunte3a JIHK. Crpoenne xpomocoMm. XpomMOcOMHBIH HabOp — KapUOTHIL.
JuniouaHbBId W TAlUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHJIBI.
[{utonornyeckne OCHOBBI PA3MHOXEHUS W HWHAWUBUIYATLHOTO Pa3BUTH
OpraHU3MOB.

Henenune knerku — muto3. Cragum mutosa. [Ipormeccel, mpoucxopsuye Ha

PAa3HBIX CTaJUAX MUTO34a. buronornaeckuii CMEBICII MUTO3a

5.2

@dopMBI pa3MHOXKEHHUS OpPraHU3MOB: Oecrojoe W MoJjioBoe. Bumel Oecrmonoro
pa3sMHOXEHHS: [ICICHUEe HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJICTOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €I0 3HAUYCHUEC NJIA CCIICKIIUU

53

[TosnoBoe pazMHOXKEHHE, €r0 OTINYKS OT OECIOIOrO.
Meiio3. Cramguu Meiio3za. Ilpoueccel, mpoucXonsflue Ha CTagusix Menosa.
[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonoruueckuil cmbiCi U

3Ha4YeHUE MeHo3a

54

I'amerorenes — nmpotiecc oOpa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX. [lonoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMatro3ouj, SileKiIeTka) — crepmaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUA SIMIIEKJICTOK U CIICPMATO30MU10B. OHJ'IO,I[OTBOpeHI/IC. HapTCHOFGHCS

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIBbHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATEHOTO Pa3BUTHS Y MO3BOHOYHBIX KHUBOTHBIX:
npobnenue, racTpysinus, opraHoreHes. IlocramOpuonanbHoe pa3Butue. THIIbI
MOCTAMOPHUOHANILHOTO PAa3BUTHS: TpsMOe, HempsiMoe (IHMUuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Pocrt u pa3zeutne pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3mMoB




6.1

IIpeamer u 3agaum resetuku. VMicropus pa3sBuTUsa MeHETUKH. Briax poccHCKUX
U 3apyOeKHBIX YY€HBIX B Ppa3BUTHE TEHETUKU. METOoIbl TeHETUKU
(TrubpuaOIOTNYECKHIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKHI ).
OcHoBHbIE TeHETUUYECKUE NOHATUSL. ['eHeTnueckass CUMBOJIMKA, MCIIONIb3yEeMas B

cXeMax CKpelUBaHUN

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHUsI TMPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MoHOTHOPUIHOE CKpeUIMBaHUE. 3aKOH eauHOo0Opa3us THOPHIOB TIEPBOTO
nokosieHus. [IpaBuiio JTOMUHUPOBaHUS. 3aKOH PpACHICIJICHUS TPU3HAKOB.
I'unioresa ynucroTel rameT. [1oIHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurnbpuaHoe ckpemyMBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAaHUS MPU3HAKOB.
[{uTtoreHeTHYECKNE OCHOBBI JUTHOPHUIHOTO CKpEUIMBaHUS. AHaIM3UPYIOIIEe
ckpenuBanue. Vcnonp3oBaHWE — aHATM3UPYIOMIETO  CKPEUIMBAHMUS IS

oTpeseseHUs] TEHOTHUIIa 0COON

6.3

CuerieHHoe HaclefoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY
HaclenoBaHWIO TreHoB. HapyimieHuwe cueruieHuss TEHOB B pe3yJibTaTe
KpOCCUHIOBepa. XpOMOCOMHAasi TeOopus HaCJIEACTBEHHOCTH. [eHeTrnueckue
KapThl.

I'eneruka moma. XpoMOCOMHOE OIpeneseHue Imoia. AYTOCOMBI M TOJOBBIE
XpoMocoMBl. ['oMorameTHble M TeTeporameTHble opraHusmbl. HacnenoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C I10JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.
Ponp cpenmbl B HEHACENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(UKAIIMOHHON HW3MEHYMBOCTU. BapuanuoHHBI psiag U BapUallMOHHAS
kpuBas. Hopma peaknuu mnpusHaka. KonudecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOPpMaA pCaKINu. CaolicTBa MOﬂH(bHKaHHOHHOﬁ HN3MCHYHUBOCTH

6.5

HacnencTBenHas, WIM TE€HOTHIIMYECKAs, H3MEHYMBOCTh. KoMOHMHATHBHAs
W3MEHYMBOCTh. Mei03 M TMOJOBOM TPOLECC — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. MyTanMoHHas UW3MEHYUBOCTh. Kiaccudukanus MyTaruii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluid. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBocTr H. 1.

BasuiioBa

6.6

I'enernka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOIbl TI'E€HETHKH
YeJI0BeKa: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXUMUYECKUH, MOJEKYyJIsIpHO-reHeTndeckuil. CoBpeMeHHOe OmpezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoteto [I[P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
60Jie3HM, OOJIE3HU C HACIEACTBEHHON NPEApacoioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoOMaTHYCCKHE H FCHCPATUBHLIC MYTAallUU. HpI/IHI_[I/IHLI 340pOBOTro




06pa3a KU3HHU, JUArHOCTHKHU, HpO(I)I/IJIaKTI/IKI/I U JICUCHUSA TI'CHCTHYCCKHUX
Oone3Heil. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKON

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUN I'CHCTUYICCKUX 3a00JIeBaHU YeJIOBEKA

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka U IpoLEcC. 3apoKIE€HUE CEJNEKUUU U JOMECTHKAIus.
Yuenne H.M. BaBunmoBa 0 TeHTpax MPOUCXOXKICHUS ¥ MHOT000pa3us
KyJIbTYpPHBIX pacTeHuil. LIeHTpbI MPOUCXOXKACHUS TOMAITHUX XKUBOTHBIX. COpT,

10po/Ia, IITaMM

7.2

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbIi U WMHIAUBUAYAIbHBI OTOOpHI B
CEeJIEKIIMM pacTeHUH M KUBOTHbIX. OIleHKa 3KcTepbepa. bian3kopoacTBeHHOE
ckpemrBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YWCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe cKkpelBaHuEe — ayTOPUIUHT.
OtpanénHas tulOpuamszanuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYEHUE TMOTUIIOUI0B. JIOCTMXKEHUS CENEeKUMH PAcTEeHUM, >KUBOTHBIX M

MHKPOOPTaHU3MOB

7.3

buoTtexHosoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHas WHXKEHEpHUs. TaIbl
co3nanusa pekoMmOuHaHTHOW JIHK u Tpancrennbix opranusmon. Kietounas
nHxkeHepusa.  Kiierounsle  KynbTypbl.  MHKpPOKIOHaIbHOE  PAa3MHOXKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHW3MOB. DKOJIOTHYECKHE W 3Thueckue mnpoosempl. MO — reHeTnuecku

MOAU(DUIIMPOBAHHBIE OPTaHU3MBbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT cOepPKAHUSA

DBOIIONUOHHASA OMOIOTUs

1.1

DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CuperenbctBa  3Bosouuu.  IlameoHTonorumueckue:  MOCIENOBATEIBHOCTh
HOSIBJICHUS] BHUJOB B MAJEOHTOJIOTMYECKON JIETONMHMCH, NepexojaHble (HOPMBI.
buoreorpaduueckue: cxoactBo U paziauuue ¢dayH U (Gaop MaTepuUKOB U
OCTPOBOB. DMOPHOJIOrMUYECKHE: CXOJCTBA U Pa3InuKs SMOPUOHOB pa3HbIX BUI0B
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METAa0ONMYEeCKMX MyTel y Bcex

OpTraHnu3MOB




1.2

OpomtonmonHass  Teopuss Y. [lapBuna. IIpennocbulku  BO3HUKHOBEHHS
JapBUHU3MA. JIBIKYIIME CHIIBI 3BONIOLMU BUIOB 10 JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONPEEIEHHAsT U3MEHYUBOCTD,

060opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopus sBomouun (CTD) ©  OCHOBHbIE €€ TOJOXKEHHUS.

MuxposBontonus. [Tonmynsuus kak eIMHULIA BUAA U 3BOJTIOLHU

1.4

JBwxymue cuibl ((HakTOphl) HBONIONUU BUAOB B Ipupoje. MyTallMOHHBIHI
rpolecc ¥ KOMOMHATHBHAsi M3MEHYUBOCTb. llomynsliMOHHBIE BOJIHBI U JIpeid
reHoB. M3omsmus u murpamusi. EcrecTBeHHBIN 0TOOp — HampaBIsOMUN (GakTop
sBoMIOLMHU. POPMBI €CTECTBEHHOT 0 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB KakK pe3yibTaT dBomonuu. [Ipumepst
pUCOco0IeHUH y Oopranu3MoB. ApoMop(do3bl U HANOATANTALNH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (POPMBI BUI000PAa30BaHMUS:

reorpagpu4eckoe, IKOJIOrHIeCKOe

1.5

MakposBomonsi.  DopMbel  dBoMOIMU:  (uiIeTHYEeCKas,  JIMBEpPIreHTHaf,

KOHBEpIeHTHas, napasuienabHas. HeobpaTumocTs 3BoOLNN

Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 3eMJIE

2.1

JloHaydHble TIpeICTaBICHHUS O 3apOXKACHUM >KU3HU. HaydHble TUIoTe3bl
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes W MaHCIepMHs. XHUMUYecKas
IBOJIIOLIMS.  DKCIEPUMEHTAIbHOE MOATBEP)KICHUE XUMHUYECKOW 3BOJIOIUH.
Hauanpabie stanbr 6uonornyeckoi spomoruu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX 3BOJJIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIII )KUBbBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o spaMm U nepuoaam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa u e€ mnepuoabl: KeMOPHUHCKHIA,
OPJIOBUKCKUW, CUIyPUHUCKUH, JIEBOHCKUH, KaMEHHOYTOJIbHBIH, MEPMCKHUI.
Me3so3olickas 3pa 1 €€ Meproibl: TPUACOBBIN, IOPCKUA, MEIIOBOM.

KaiiHozoiickass »9pa u €€ mepuonabl:  MaJeOTreHOBBIA,  HEOTEHOBBIN,
AQHTPONOTEHOBBIA. XapakTepUCTHKA KIMMaTa U TEOJIOTMYECKUX IPOIIECCOB.
OcHOBHBIE 3Tarnbl HBOJIIOIUN PACTUTEIHLHOTO U JKUBOTHOT'O MUpa. ApoMOpdO3bl y
pacTeHUM U KUBOTHBIX. [losiBIEHWe, paciBeT W BBIMHUPAHHME TPYII MKUBBIX

OpTraHnu3MOB
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Cucrema OpraHru4eCcKoro Mupa KaK OTpaKCHHUC 3SBOJIFOIHNU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

2.4

3BOJ'IIOI_II/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/I}I KaK HaykKa. PazButue Hpe[[CTaBHeHI/II‘;I (O)

MPOUCXOKIACHUN YCJIOBCKA. MeTtoabl HU3YYCHUS aHTPOIIOI'CHC3a. CXO,Z[CTBa n




pa3nuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIIOBEKA.
JBmwxymue cuibl (pakTopsl) aHTpornoreneza. HaciencrBeHHass H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 XU3HU, W3TOTOBICHUE OPYAUI

TPY/la, MBIIIICHHUE, PEYb

2.5

OcCHOBHBIE CTaJUM W BETBU HBOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxomamud, YenoBek HeanaepranbCkuii, YeoBek
pa3yMmHbIi. HaxoJqKku HMCKOMaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAHHsS, O0JacTb

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBILINE pachl: €BPOINEOHIHAs (E€Bpa3uiickas),
HErpO-aBCTPaAJIONIHAS (3xBaTOpHANIbHAA), MOHTOJIOHMTHAS (a3matcko-
amepukaHckasi). YepTbl NpucocoOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kpurtuka pacuzma

Oprasu3Mbl ¥ OKpyXKaromas cpeaa

3.1

Okoslorusl Kak Hayka. 3aJaud M pasJliesibl KOJOTMH. MeToIsl 3KOJIOTMYECKHX
uccienoBaHuil. DKkonoruyeckoe MUpoBo33peHue. Cpeabl 0OuTaHUsI OPraHU3MOB:

BOJHAas, HA3EMHO-BO3AyIIHAsA, IIOUBCHHAA, BHYTPUOPTraHU3MCHHAs

3.2

Oxonorudeckue  (aktopel.  Knaccudukarmuss  9KOJOTHYECKHX  (PAKTOPOB:
abuoTtnyeckne, OWOTHYECKHE U AaHTPONOTeHHBbIC. JleficTBHE 9SKOIOTHYECKHX

(hakTOpPOB HA OPTaHU3MBI
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Abunotuyeckue (GaxkTOpbl: CBET, TeMIepaTypa, BIaXHOCTh. DOTONMEpPHOIU3M.
[IpucnocoOnenust OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (aKTOPOB.

buonornueckue PUTMBbI

3.4

buotnueckue daxropbl. Buapl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIH3M (HaxJIeOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJu3M, HEHUTpanu3M. 3HaueHue  OMOTUYECKUX

B3aUMOACUCTBUI 11 CyHICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H_ICCTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTUKHU MOMImyJIsInuu. OCHOBHEBIE IIOKa3aTcIn
nomyJjianuu: 4YUCJICHHOCTb, INNIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IIPUPOCT,

MUrpamnus. HI/IHaMI/IKa YUCJICHHOCTH IIOITYJISALIUA U eé peryisanusa

COO6H.ICCTB3 M OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobuiecTBO  OopraHu3mMoB — OuonieHo3. CTpyKTypsl OHOLIEHO3a: BHJIOBas,
IpOCTpaHCTBEHHas, Tpoduueckas (muumieBas). Buabl-nomuHanTsl. CBsi3u B

OHOIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMBI). [TousTne 00 »dKocuUCTEeME U




6HOF€OHCHO3G. q)yHKI_[I/IOHaJIBHBIe KOMIIOHCHTBI JKOCHUCTCMBI: HpOHYHeHTBI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBOpOT BEIIECTB U IIOTOK SHEPTUU B JKOCUCTEME.
Tpoduueckne (nMuIIEBbIE) YPOBHM JKOCHUCTEMBI. [lWIieBble IiemM U CETH.
OcHOBHBIE TIOKa3aTeIM KOCHCTEMBI: OMOMacca, MPOAYKIHS. DKOJIOTUYECKUE
OUPAMUJIBL:  MPOAYKIMM, YHUCICHHOCTH, Ouomacchl. CBOICTBAa 3SKOCHCTEM:

YCTOMYHUBOCTD, CAMOpPETyYJIsius, pazBurue. CyKieccus

4.3

[Ipupoanbie 3xocucTEMBl. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOTO HJIU
IIMPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOT€HHBIE 3KOCHCTEMBI. ATpPOIKOCHUCTEMBI. Yp603KOCUCTEMBI.
buonoruueckoe u X0341HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznooOpazue kak ¢akrop ycroumBocTH dKocucTteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. ['panuibl, coctaB U CTPYKTypa
ouocdeprr. Kuoe BemectBO u ero ¢yHkuuu. OcoOeHHOCTH OMOcdepbl Kak
ro6anpHOM sKocHcTeMbl. JlMHaMHueckoe paBHOBecHME U OOpaTHasi CBS3b B
ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXUMHUYECKHE ITUKIBI DJIEMEHTOB

(yraepona, a3ota). 30HaAILHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Omnochepe 3emin. AHTpOINOTCHHBIC M3MEHEHUs B Owocdepe.
['moGanbHBIC SKOJIOTUUYECKHUE TPOOIEMBI.
OcHOBa palMOHAIBHOTO  YIPABJICHUS TPUPOAHBIMH pecypcaMH W HX

ucnosib3oBanue. JloCTKeHus: OUONIOTHH U OXpaHa MPUPOJIbI




YYEBHO-METOAUYECKOE OBECIIEYEHUME
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