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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro Kypca «buonorusi» 6a30BOro ypoBHs AJis
obyugaroruxcst 10-11 xkmaccoB OTkpeITOi 001Ie00pa3zoBaTenbHOM rumMHaznn AHITOO
«MAHO» (manee coorBeTcTBeHHO — Pabouas mporpamma, ['umHasusi) pa3paboTaHa B
COOTBETCTBUU C TPEOOBAHUSIMU U C YUETOM:

- @epepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuu B
Poccuiickon @enepauumy;

- npukaza MunnpocBemenuss Poccunm ot 22.03.2021 Ne 115 «O6
yrBepxkaeHnn llopsiaka opraHuM3anMd W OCYIIECTBJICHHS —0Opa3oBaTENbHOM
JESATEIIbHOCTH 0  OCHOBHBIM  0O0IIeOOpa3oBaTelbHBIM  MporpaMmamM  —
oOpa3oBaTeNbHBIM TpOTpaMMaM HAYalbHOTO OOIIEero, OCHOBHOTO OOINEro W
cpeaHero o0IIero 0opa3oBaHuUs;

- mpukaza Munnpocsemenus Poccunm ot 17.05.2012 Ne 413 «O06
YTBEPXKACHUHU (PenepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa
CpemHero oo0mero oopa3oBaHus» ¢ U3MEHEHUSIMU U onoyiHeHusMH (nanee — OI'OC
COO);

- mpukaza Munnpocsemenus Poccunm ot 18.05.2023 Ne 371 «OG06
yTBepxkAeHUn (enepanbHOil 00pa30BaTENIbHOM MpPOrpamMMbl CPETHEro OOIIero
obpazoBanus» (nanee — OIT COO);

- CIT 2.43648-20 «CaHUTapHO-AIUJIEMUOJIOTHUECKHE TpeOOBaHUS K
OpraHM3aIisIM BOCIHUTAaHUS W OOYYEHHWs, OTIbIXa U O3JOPOBJICHUS JETeH W
MOJIOJICKW», YTBEP)KIACHHBIX TOCTAHOBIEHHWEM TJABHOTO CAHUTAPHOTO Bpaya oOT
28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'urmennueckue HOpPMATUBBI U TpeOOBaHHUS K
obecnieyeHnt0 6€30nmacHOCTH U (MJK) OE3BPEIHOCTH JIJIs YejoBeKa (haKTOPOB CPEIbl
oOUTaHUS», YTBEPXKJCHHBIX IOCTAHOBJICHHEM TJIABHOTO CAHUTAPHOIO Bpada oOT
28.01.2021 Ne 2;

- Konmenmum mpenonmaBanusi  ydyeOHOoro mpenmera «buomorus» B
oOmreoOpa3oBarenbHbix opranmzanusx Poccuiickoit ®denepanuu, peanru3yonmx
OCHOBHBIE OOpa3oBaTeNbHbIE NporpamMMmbl (0J00peHa pemieHueM (eaepaabHOro
y4e0HO-METOIMYECKOr0 O0BeAUHEHUS Mo o00iemMy o0pa3oBaHUIO, MPOTOKON OT
29.04.2022 Ne 2/22);

- Konnenmuu sxonornueckoro oOpa3oBaHusi B CUCTEME 00IIero oopa3oBaHuUs
(omobpena pemieHueM (eaepalbHOrO y4eOHO-METOAMYECKOTO OOBEIUHEHUS II0
ob1emMy o6pa3zoBaHuIo, MPOTOKOI OT 29.04.2022 Ne 2/22);

- OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
OTtkpeiTolt ob6meoOpazoBaTenbHoil TuMHa3uu AHIIOO «MAHO» (manee — OOII
COO I'mmHazun);

- y4eOHOTO TIaHa CPEAHETo O0IIero 0Opa3oBaHUs HA TEKYIIUH YUEOHBINA TO
I'umHa3uu;

- (denepanpHOil paboueld mporpamMmbl yueOHOTO Tpenmera «buomorusy,
KOTOPBIN BXOJIUT B MIPEAMETHYIO 001acTh « ECTECTBEHHO-HAYUHBIE PEIMETHI.



[Ipu pa3paboTke nporpaMMmbl MO OHOJOTUH TEOPETHUUYECKYIO OCHOBY IS
ompezeNneHus TOAXOAOB K (OPMHPOBAHUIO COJEpKaHUSA Y4eOHOro MmpeaMeTa
«buonorusiy  coctaBunaM: KoHuentyaibHble nosiokeHus DPI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH  LI€JIei, COJAEp)KaHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO TOJITOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LETAX U
NPUHLINAIAX, XapAaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CpPEIHEro
oOurero oopazoBanust B Poccuiickoit Denepaiuy, a Takke MOJIOKEHUS O CHEUpUKe
Ovonoruy, €€ 3HAYEHUHM B TMO3HAHWM JKUBOM TIpUpPOABI M oOecreueHuu
CYILIECTBOBAaHMs yejoBedeckoro obmiectBa. COracHO Ha3BaHHBIM IMOJIOKEHUSIM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTHH U €€ CTPYKTYpa.

B cBs3u ¢ nepexonom ¢ koHneHTpuueckoro kypca YMK Ilaceunuka B.B. Ha
JUHEHUHBI B TeKyleM (MepexoJHOM) Y4eOHOM TOAY, COTJIACHO MHUChMY
Munnpocsemienuss Poccun ot 03.03.2023 Ne 03-327 «O HanpaBiieHUH
unpopmaruuy (Mertoauueckne pEeKOMEHIAIMM 10 BBEACHHUIO (enepalibHbIX
OCHOBHBIX 001Ie00pa3oBarenabHbIXx mnporpamm), B 2023-2024 yyeOHOM rony,
coJiep)karenbHas 4acTb paboueld mporpammbl 11 kiacca JomosiHeHa pasneroM
«I'enetuka. Cenexkuusi. buorexHonorumy.

[IporpaMmMa mno Ouonoruu Aa€r MpeACTaBIeHHWE O UelsIX, 00 obmiei
cTpareruu OOy4YeHMs, BOCHUTAHMS U pPa3BUTUS OOYYaAIOIIUXCS CPEACTBAMU
yuebHOoro mpenmera «buomorus», ompenenser o0sA3aTenbHOE MPEIMETHOE
colepKaHue, €ero CTPYKTypy, paclpeesieHue IO pa3feliaM U TeMaMm,
PEKOMEHTyEMYI0 TIOCJIEI0BATENbHOCTh U3YUEHUs Y4EOHOro Marepuaia ¢ y4yeToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€M, JIOTMKHM 00pa30BaTeIbHOTO
mpoliecca, BO3pACTHBIX 0COOEHHOCTEN 00yUaroInXCsl.

B nporpamme mo OHMOJOTMM TakXKe YYUTBHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEeJIMETHbIM U TMPEIMETHBIM pe3yJbTaTaM
oOydeHnss B  (HOPMUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOU
NeATeTbHOCTH/YUEOHBIX JEUCTBUI OOYYarOMIMXCS IO OCBOCHHUIO COJACPKAHUS
OMOJOrNYECKOr0 00pa30BaHUS.

B mporpamme mo Ouonoruum (10—11 xmaccel, 6a30BbIi YPOBEHB) peaTn30BaH
OPUHLIMI TPEEeMCTBEHHOCTH B HU3Y4YeHMHM OHOJoruu, Ojaromapss 4yeMy B He
IPOCMATPUBAETCA HANpPaBIEHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMupoBaHrEeM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTALIUN JIMYHOCTH, IKOJOTMUECKOI0 MBIIICHUS, IPEICTaBICHUNA O 3J10pPOBOM
o0Opasze KU3HU U OEpeKHbIM OTHOUIEHUEM K OKpYKarollell MpUpOIHON cpene.
[ToaTOMy Hapsiny ¢ u3ydeHHEM OOIIeOMOJIOTHYECKUX TEOPHl, a TakKe 3HAHUH O
CTPOEHHUHU KUBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HUX MPOLECCOB B MporpamMme Mo OUOJIOTHH YJIE€JI€HO BHUMAaHUE MCIOJIb30BAaHUIO
MOJIYYEHHBIX 3HAaHUW B MOBCEIHEBHOM KU3HU ISl pEUICHUS] IPUKIAIHBIX 3a7a4, B
TOM 4YHCle: TPOPUIAKTUKKA HACIEACTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 0OOCHOBAHMSI IKOJIOTUYECKH 11€71€cO000pa3HOro
MOBEACHUS B OKPYKAIOIIEH MPUPOJHOU CPEAE, AHAIN3A BIUSAHUA XO3SUCTBEHHON
JIESITEIbHOCTH Y€JIOBEeKa Ha COCTOSIHME MPUPOIHBIX M MCKYCCTBEHHBIX SKOCHUCTEM.



YcuneHne BHUMaHHUS K TMPHUKIAIHON HAMpPaBICHHOCTH Y4YeOHOro TpeaMeTa
«buonorus» TPOAUKTOBAHO HEOOXOAMMOCTHIO OOECHEeUeHUs YCIOBHM IS
pelieHus: OJHON U3 aKTyallbHBIX 3ajlad IMIKOJbHOTO OMOJIOTHYECKOro 0Opa3oBaHus,
KOTOpass  mpenmnoyiaraeT  (GoOpMHpOBaHHE y  OOyYarommMXcsi  CHOCOOHOCTH
alanTUpOBaThCAd K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOUIETOCS COBPEMEHHOIO
MUpA.

buonoruss Ha ypoBHE cpeaHero o0IIero 0oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa oOecneunBaeT (GOPMUPOBAHHE Yy OOYYAIOMIMXCS TMPEIACTABICHUN O
HAYyYHOW KapTHHE MHpA, paclIupseT W 0000maeT 3HAHUS O KUBOW MpHUpPOAE, e
OTIIMYMUTEIFHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alldd ¥ SBOJIOIUH, CO3MAET
yCIIOBUSL ~ JUIsl:  TIO3HAHUS  3aKOHOB  JKMBOM  MPHUPOABI,  (HOPMUPOBAHHS
(GYHKIIMOHATPHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO W 0Oe3omacHOro obpasza
KHU3HU, IKOJIOTHUYECKOTO MBIIICHUS, ICHHOCTHOTO OTHOIICHHSI K YKHBOW MPHPOJIC
Y YEJIOBEKY.

Bonpiioe 3HaueHne GMOIOTUSI UMEET TAKXKE JIJISl PEIICHUSI BOCIIUTATENbHBIX U
pa3BUBAOIIMX  3a7ad  cpenHero  oOmiero  oOpa3oBaHMs,  COLHAIM3ALNU
oOyuaromuxcs. V3yyenne Ouosoruu oOecreurBaeT ycIoBHUsS A (GOPMUPOBAHUS
VUHTEJUICKTyaJIbHBIX, KOMMYHHUKAI[MOHHBIX ¥  HMH()OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYyJIbTYpbI, CIOCOOCTBYET HHTErpaluu OWOJOTMYECKUX 3HAaHUU C
NPEICTaBICHUSAMHU U3 IPYTUX yU€OHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIC TTOJIOKEHUS O MPEIHA3HAUYCHUHN YI4eOHOTO TIpeaMeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpEAeNeHHs TOAXOAOB K OTOOpYy u
CTPYKTYpUPOBAaHHUIO €ro COJACpXaHHs, NPEJICTaBICHHOTO B IMpOrpaMMe IO
OHOJIOTHUH.

Ot6op conmepkanus ydeOHoro mpenmera «buomorwmsi» Ha 6a30BOM ypoOBHE
OCYIIECTBIIEH C TO3UIMH KyJIbTYpOCOOOPAa3HOTO TMOJAXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM O0OydYaromuecss AODKHBI OCBOMTH 3HAHUS M YMEHHUA, 3HAYUMbIE MJIs
dbopmupoBaHusS OOMIEH KyJbTYphl, OMNPENCTSIONE aJeKBAaTHOE IIOBEJCHUE
YelioBeKa B OKpY:)Karollled MPUPOAHON cpenie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U TMPAKTUYECKOU AesitenbHOCTA. Ocoboe MecTo B 3TOM CHUCTEME 3HAHUM
3aHHUMAIOT AJIEMEHTHI COJIEP)KaHUS, KOTOPBIE CIyaT OCHOBOM AJisi (OPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpA H
[EHHOCTHBIX  OpPUEHTAIMSIX  JMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHH3AlHUU
OMOJOTMYECKOro 00pa30BaHMUS.

CTpyKTypupoBaHHE COIEp)KaHUA Y4eOHOro MaTepuansa B Tporpamme 1o
OMONOTHH OCYIIECTBICHO C YYE€TOM TIPUOPUTETHOTO 3HAYCHHs] 3HAHUU 00
OTIIMYUTETFHBIX OCOOECHHOCTSX KUBOW MPHUPOJBI, 0 €€ ypOBHEBOI OpraHW3aIlluu U
IBOJIIONIUU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHOTO mpeameta «buomorusn
BBIJICTICHBI CIICYIOIINE COJepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTossl
HayyHOro mno3HaHus», «Knerka kak Ouomnormueckas cucreman, «OpraHu3m Kak
Oouonoruueckas cucremay, «Cucrema W MHOrooOpazue OpraHMYEeCKOro MHUpPay,
«IBOJIOLUSA JKUBON MPHUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTI.
[enb nzydyenus yue6Horo mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBJaJICHUE



00y4YaroumMMuUCs 3HAHUAMH O CTPYKTYpHO-(YHKIMOHAJIBHON OpraHu3allii KUBbIX
CHUCTEM pPa3HOr0 paHra M MpHOOpETEHHUE YMEHHH HCIOJb30BaTh 3TH 3HAHHS JUIS
IPAMOTHBIX JI€WCTBHA B OTHOLIEHWM OOBEKTOB >KMBOW MPUPOIBI U PELICHUS
pa3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkenne nenu u3ydeHus ydyeOHoro mpenmera «buonorus» Ha 6azoBoM
ypOBHE 00€CIIeUnBAETCS PEIICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE OOYYarOIIMMUCA CHCTEMbl 3HAHUHA O OHOJIOTMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIOTe3aX, MpaBUilax, CIyXaIluX OCHOBOM
Ui (POPMUPOBAHUSL TPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHUHE MHpa, O
METO/IaX HAYyYHOI'O IMO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3alMM, BBIAAIOUIMXCS OTKPBITHSX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YarolIMXcsl IMO3HABATENIbHBIX, WHTEIEKTYaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIECCE aHalIM3a JAaHHBIX O MYTAX pa3BUTHA B
OMONIOTMM HAy4YHBIX B3IJIAOB, WACH W MOAXOAOB K HM3YYEHHUIO KHUBBIX CHCTEM
pa3HOro YpPOBHS OpraHHU3aliH;

CTaHOBJIEHME Yy oOydarommuxcs oOmeil KyabTypbl, (YHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH M OLIEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa JKMBOM NPUPOJBI HAa OCHOBAHMM 3HAHMM W ONbBITA, MOJYUYEHHBIX NpHU
W3y4eHUU OMOJIOTHY;

dbopmupoBaHue y OOydYaroUMXcsi YMEHHM WILTIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUU B TMPAKTUYECKON JEATEIBHOCTH YENOBEKa, PpPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTHU TMO3HAHUSI YEJIOBEKOM KUBOM
IPUPOBI, HEOOXOJUMOCTH OEPEKHOI0 OTHOIICHUS K HEW, COOIIOACHUS 3TUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAHHE IIEHHOCTH OWOJOTHMYECKMX 3HAHWM Jisl TOBBIIICHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYPHI, A1 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

NpUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEAHEBHOW JKU3HH IS
OLICHKH TOCIIEICTBUIA CBOEH JEATEIBHOCTH MO OTHOLICHUIO K OKPYXKAIOUIEH CPELE,
COOCTBEHHOMY 370POBbIO, OOOCHOBaHHME U COOJIIOJIEHUE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpemnero obmero obOpasoBanus «buomorus», m3zydaemas Ha
0a30BOM YypOBHE, ABISIETCS 00s3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOISAIIMM B
cocTaB npeaMeTHol o0nacTu « EcrecTBeHHO-HAyYHbIE IPEIMETHD.

st u3ydyeHus: OMoJoTuM Ha 6a30BOM YpOBHE CpeHero o0iiero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henenwo), B 11 kmacce — 34
yaca (1 yac B HeZIeIH0).



COJEPKXAHUE OBYUYEHUA

10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3zb OnMoOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HaykamH, (puimocoduei, 3TUKOW, 3CTETUKONW M IMPaBOM.
Ponp 6uonoruu B popmMupoBaHHM COBPEMEHHOM HaydHOU KapTuHBl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meronbl MO3HaHUS KUBOM MPUPOJIbI (HAOIIOACHHE, IKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccudukanus, MoIeIMpoBaHUE, CTATUCTUYECKAst 00pabOTKa JTaHHBIX).

JdeMoHcTpanuu:

IToptpetsr: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.
Tabnuibl U cxeMbl: «MeTo/bl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHble M npakTHYecKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «Mcmonb3oBaHue pa3nIWYHBIX METOAOB TMpHU
W3Y4YCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. ZKusBble cucTeMbl 1 X OPraHU3ALMS.

’Kusbie cuctemsbl (OHOCHUCTEMBI) KaK MpeaMeT u3ydeHust ouonoruu. Otauune
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CBoiicTBa OMOCHCTEM M WX pa3HOOOpa3ue. YPOBHH OPTraHHU3AIlUU OMOCHCTEM:
MOJIEKYJIAPHBIN, KJIETOYHbIA, TKAHEBBIN, OPTAaHU3MEHHBIN, MOMYJIALUMOHHO- BUIOBOH,
KOCHUCTEMHBIN (OMOreOIeHOTHYECKHI ), OMOChEpHBI.

JdeMoHcTpanuu:

Tabmuupbl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3ALMU
YKUBOW MPUPOIBD.

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. XuMHYeCKH COCTAB U CTPOEHHE KJIETKH.

XUMHYECKHM COCTaB KIETKH. XHUMHUYECKHE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

@yHKIMM BOABI W MHUHEpPAIbHBIX BellecTB B KkieTke. Iloanep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHne O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amenumble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCJIOTHBIA COCTaB. YPOBHU
CTPYKTYphl ~ O€lIKOBOM  MOJeKyidbl (NepBUYHAs, BTOPUYHASl, TPETHUYHAs U
YeTBEPTUYUHAS CTPYKTYpa). XUMUYECKHE CBOMCTBA OeKkoB. bruonorndeckue GpyHKIuu
OEJIKOB.

depMeHThl — Onosioruueckue Karaauzaropbl. CTpoeHne pepMeHTa: aKTUBHBIM
HeHTp, cyocrtpatHas crneuuduunocts. Kodepmentsl. Burtamusbl. OTinuus
(GbepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MOHOCaxapu sl (TII0K03a, pud03a U Je30Kcupr003a), Aucaxapusl
(caxapo3a, JlakTo3a) MW TMOJMCAXapuabl (Kpaxmaja, TIJIMKOTeH, IEeJUII0I03a).
buonoruueckue GyHKIUU YTI€BOJOB.

Jlununer:  Tpurnuuepunsl, Qochomunuasl, crepouasl. [mapodunsHO-
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ruzipooOHbIe cBoicTBA. bruonornueckue GpyHkuuu Iunuaos. CpaBHEHUE YIJIEBOOB,
OEJIKOB U JTMIIUIOB KaK HCTOYHUKOB YHEPTHUU.

Hyxknennoseie xkucnorel: JHK wu PHK. Hykmeornaer — MOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢ynknuu JIHK. Crpoenne u ¢ynxmunm PHK.
Buaet PHK. AT®: crpoenue u GpyHKIuu.

[Mutonorus — Hayka o kinetke. Kiietounas teopus — npumMep B3auMOIEHCTBUS
uzael u (akToB B HAYYHOM MO3HAHUHU. MeTOoIbl U3yUEHHS KIETKH.

Knerka xak nesnocTtHast xuBas cucrema. OO1ue Npu3Hakyu KIETOK: 3aMKHYTas
Hapy»Hass MmemOpaHa, mosekyJbsl JJHK kak reneTnueckuii anmapar, cucreMa CUHTE3a
oenka.

Tunsl KieTok: dsyKapuoTHdeckas U Ipokapuotudeckas. OcobeHHocTH
CTpOEHMs MpoKapuoTHueckoil kietku. Kierounass crenka Oakrepuil. CtpoeHue
IYKapUOTHUECKOH KJIeTKU. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHON U IpUOHON
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIHUKC, UX
¢ynkun. [lnasmarnyeckas memOpana, e€ cBoiicTBa u ¢yHkuuu. LluTonnazma u eé
opraouzpl. OgHomeMmOpanHble opraHouasl kieTku: OIIC, ammapar [ombmxw,
an30CcoMBl.  [loslyaBTOHOMHBIE OpraHOMABl KIJIETKH: MUTOXOHIPHUHU, IUIACTUBI.
[Tpoucxoxnenne MHUTOXOHApUH © TuIacTud. Bunel mmactua. HememOpanHubie
OpPraHOM/IbI KJIIETKH: PUOOCOMBI, KIETOYHBIN LIEHTP, LUEHTPUOJINA, PECHUYKH, KIYTHUKH.
@DyHKIMY OPraHOUIOB KIIETKH. Brirouenusl.

Snpo — perynsTopHbld LeHTp KieTku. CTpoeHue siapa: siepHas 000JiouKa,
KapUOIUIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCOPT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K.M. bap.

Huarpammel: «Pacnipenenenne XUMUYECKUX JIEMEHTOB B HEXKUBOU IIPUPOIELY,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B )KUBOU IPUPOJIE».

Tabmumpsr u cxemsl: «llepuoguueckass TabnmuIa XMMHYECKUX 3IIEMEHTOBY,
«CTpoeHne MoJieKysbl BOAbD», «buocunres 6enka», «CTpoeHHE MOJIEKYJIbI OeKay,
«Ctpoenne ¢epmentan, «Hyxnennossie kucinotsl. JJHK», «Ctpoenue Mmoineky:bi
AT®», «CTtpoeHue 3yKapHOTUYECKOM KIETKH», «CTPOEHHE MKUBOTHON KIETKW»,
«CTpoeHHE pacTUTENbHOM KIETKW», «CTpoeHue IPOKAPUOTHYECKOU KIIETKHY,
«CTpoeHue sapa KIETKN», « Y TIIeBOABD), «JInnuasm.

ObopynoBaHMe: CBETOBOM MMKPOCKON, OOOpYIAOBaHHME Uil IPOBEICHUS
HAOJIOJCHUI, W3MEpPEHUM, OSKCIEPUMEHTOB, MUKpPOIpEenapaTbl pPAaCTUTENbHBIX,
KUBOTHBIX U OAKTEpUAIbHBIX KJIETOK.

JlabopaTopHble U MpakTHYECKHE PadOThI:

Jlabopatopuass pabora Ne 1. «l3ydeHme KaTaIUTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajaasbl)y.

Jlaboparopnass pabora No 2. «M3ydeHue CTpOeHHsSI KIETOK pacCTCHHIA,
KUBOTHBIX U OaKTEepHil MOJ MHKPOCKONIOM Ha TOTOBBIX MHUKpONpenaparax U X
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OTIMCaHUE».

Tema 4. /KusHenesiTeJJbHOCTb KJIETKH.

OOmMeH BemecTB, Wi MeTa0oM3M. ACCUMUIIAIUS (TUTACTUYECKHA OOMEH) |
JTUCCUMUTISINSA  (PHEPreTUYeCKuid OOMEH) — JBE€ CTOPOHBI €IMHOTrO Mporiecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB W HHEPruM B IOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOQHBIN U TeTepoTpodHbIi. Ponb dhepmMeHTOB B
0oOMEHe BEIIECTB U NMPEBPAIICHUU YHEPTUU B KJIETKE.

®ortocunte3. CBeroBas u TemHOBass (a3pl  ¢doTocuHTe3a. Peakuuu
dbortocunTeza. IhPekTUBHOCTL hoTOCHMHTE3a. 3HAUeHHE (POTOCUHTE3a JIJIsl )KM3HU Ha
3emnie. BnusiHue ycnoBuid cpeibl Ha (POTOCHHTE3 M CHOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KyJbTYPHBIX PACTEHHU.

XeMocuHTe3. XEeMOCHUHTE3UpYIolue OakTepuu. 3HAYEHUE XEMOCHUHTE3a IS
KU3HH Ha 3emie.

DOHepreTudeckuii oOMeH B KJeTKe. PaciiensieHne BelECTB, BBIACICHUE U
aKKyMYJIMPOBAaHHUE YHEPIHH B KJIIETKE. DTalbl SHEPreTUYECKOro obOmeHa. [ nukomnus.
bpoxenne u ero Buabl. KuciopogHoe OKHCIEHME, WM KIETOYHOE JbIXAHHE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCTh SIHEPTETUIECKOTO OOMEHa.

Peakunu Marpuunoro cunre3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus reHermueckod uHGOpMaUUKW B KIETKE. [ €HETHYECKH KOJ H €ro
cBoiictBa. Tpanckpumnuus — matpuuHblii cuaTe3 PHK. Tpancmsius — OuocuHTe3
Oenka. Orambl TpaHcaauud. KoaupoBanue aMmuHOKHMCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢opmbl xu3Hu — BUpYChl. McTtopus oTkpeiTust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M  JKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMbIE BUPYCAMH.
Bupyc nmmynoneduiura yenoreka (BUY) — Bo36yautens CIIN/a.

OOpatHast ~ TpaHCKpHWIIIMS, peBepraza W  wuHTerpaza. I[IpodumakTrka
pacnpocTpaHEHUs! BUPYCHBIX 3a00J1€BaHU M.

JleMmoHcTpauu:

IToprpetsr: H.K. Konbnos, /I.1. UBanosckui, K.A. Tumupszes.

Tabmuubr 1 cxembl: «Tumbl mutanmsy, «Metabomm3m», «MUTOXOHAPHUIY,
«JHepreTuueckuii oomen», «Ximopomiacty, «®Porocunres», «Ctpoenue JIHK»,
«CtpoeHue u (QpyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuit Koy,
«Bupycwy, «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1ukia Bupyca CII]/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moaenu-ammukanun «Yasoenue JHK u Tpanckpumnuusy,
«buocunres 6enka», «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHMe M MHAUBUIAYAJbHOE Pa3BUTHE OPTAHU3MOB.

Knerounplii 1K, WM JKU3HEHHBIM WK KiIeTKUW. MHTepdasza m MuTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Perumkamms — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapHOTHII.
JIMIIOMIHBIN ¥ ratuIONIHBIA XpOMOCOMHBIE Ha0Opbl. XpoMatu bl LluTonornueckue
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OCHOBBI PA3MHOEHHUSI 1 UHAUBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue kierku — muto3. Cragum murtosa. IIporeccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubGenb KISTKH — aroITo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe W MmoioBoe. Bumbl Gecrosnoro
Pa3MHOXXEHUS: JeJI€HME HaJBOE, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETETATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHE
OpPraHu3MOB, €T0 3HAYECHUE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meito3. Cragum Mmeiio3a. [Iporecchl, MpoUCXOISIIME HA CTaaUsIX MeKo3a.
[ToBenenne xpomocom B Meo3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAYEHUE
Meno3a.

["ameTorenes — npouecc 00pa3oBaHMsl MOJOBBIX KIETOK y )KUBOTHBIX. [TonoBbIe
JKeJe3bl: CEMEHHUKH U suaHuKH. OOpa3oBaHNe U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaro3ous, SUIEKIeTKa) — crepMaTtoreHe3 u oporeHes. OCOOEHHOCTH CTPOEHUS
SIMIEKIIETOK U ciepmaTo30u0B. OmnogorBopenue. [lapTeHorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTE€HE3). OMOPHUOHAIBHOE  Pa3BUTHE
(oMOpuorenes). OTanbl SMOPUOHATBHOTO PA3BUTHS y TO3BOHOYHBIX >KMBOTHBIX:
npoOieHune, TracTpyisaius, opraHoreHes. [locTamOpuoHanpbHOE pa3BUTHE. THIIBI

MOCTAIMOPHOHAIBHOTO pa3BUTHUS: TNpsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue
Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAINU PA3BUTHUSL.

JdeMoHcTpanuu:

Tabmuiet u  cxembl: «@DOpMbl Pa3MHOKEHHUS OpPraHU3MOBY», «JIBOitHOE
OIUIOAOTBOPEHHUE Yy ULBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jleneane kietku Oaktepuit», «CTpoeHHE TIOJIOBBIX  KIIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsii uukm», «Pemnukanus JHK», «Mwutosy,
«Menosz», «lIpsmoe u Henpsmoe pa3BuTHE», «l'aMeToreHes y MIICKONMUTAIOIINUX U
yenoBeKa», « OCHOBHBIC CTaJIMH OHTOT'CHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CrniepMato30u bl
MJICKOIIATAIOWIECTOY, «SIHIeKIeTka miekonuTarmero», «Kapuokunes B KieTkax
KOpEIIIKa JyKa», MarHUTHas MoJielib-anikauus «Jlenenue knetku», moaens JJHK,
MoJieTb MeTadazHOH XPOMOCOMBI.

JlabopaTopHble U MpaKkTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 3. «HabOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy.

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpPOCHHUS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjiencTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipenmer u 3apaum renetuku. Mcropus pazButus reHeTUKU. Poib muronoruu u
SMOPHOJIOTUN B CTAHOBJICHWW TEHETUKHU. BKJIag pOCCUIMCKUX U 3apYOEKHBIX YUEHBIX
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B pa3BUTHE TEHETUKU. MeTO/Ibl TeHETUKHU (TMOPUI0JIOTMUECKH, IUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTUUeCKUii). OCHOBHBIE TE€HETHMYECKHE MOHATHS. | eHeThudeckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HACTEJOBaHUS MPU3HAKOB, ycTaHOBIEeHHbIE ['. Menaenem.
MonorubpumgHoe CKpenBaHue. 3aKOH €IWHO-00pa3us THOPUIOB  TIEPBOTO
nokoneHud. [IpaBuno noMuHUpoOBaHUA. 3aKOH paclICIUIeHUs] MPU3HAKOB. [ 'Umnoresa
YUCTOTHI raMeT. [1oHOEe M HenoJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe ckpenyBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAHUS MPU3HAKOB.
[{uroreneTnyeckre OCHOBBI JTUTHOPUIIHOTO CKpEHIMBaHUA. AHaIU3UpYyIOlIee
cKpemnBaHue. Mcnonb30BaHNE aHAIM3UPYIOLIETO CKPEIIMBAHUS Ui ONPEIEIICHUS
I€HOTHUIIa OCOOHU.

CuerienHoe HacnenoBaHue npusHakoB. Padora T. Moprana no cuerjieHHOMY
HacJIeJOBaHUIO TeHOB. HapyllleHue cuersieHrsi FeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTHUeCKuE KapThl.

I'enetuka moma. XpoMOCOMHOE ompezeneHue mnona. AyTOCOMbl U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTHble M TreTeporaMeTHble oOpraHusMbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUibl M3MEHUYMBOCTHU: HEHACJIEACTBEHHAs W HACJIEICTBECHHAS.
Ponmp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIIMOHHOW M3MEHUYMBOCTH. BapualMOHHBINA Psii U BapUaIlMOHHAs KpPUBasi.
Hopwma peakuuu npusHaka. KomuecTBEHHbIE M KAUECTBEHHBIE TPU3HAKU U UX HOpMa
peakuuu. CBoCTBa MOAUPUKALMOHHON U3MEHYUBOCTH.

HacneactBennasi, wid TeHOTUNMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
U3MEHUYMBOCTh. Melo3 U TMOJOBOM TMpollecC — OCHOBAa KOMOMHATHBHOM
U3MEHUYMBOCTU. MyTalmoHHass u3MeHYuBOCTh. Kiaccudukanus myTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ NMpUYMHBI MyTalnui. MyTtareHHsie (paxTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAIOB B HacieAcTBeHHON n3meHunBoctd H. M. BaBuioga.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIbl T€HETUKHU
YeJIOBEKA: T'€HEaJIOrHYeCKU, OJIM3HEIOBLIN, UTOTCHCTUUCCKUM, OMOXMMHUCCKHM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TEHOTHIIA:
MIOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHWE, B TOM YHUCJIE C IOMOIIBIO
[111P-ananu3a. HacnencTBeHHbIe 3a00eBaHUs YeIoBeKa: TeHHbIC 00JIe3HHU, 00Ie3HU
c HAaCIIEICTBEHHOM MPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HHU.
Comarnueckne M reHepaTtuBHble MyTanuu. CTBONOBBIE KIETKHA. [IprHIMIEBI
3I0pOBOT0 00pasza >KU3HHU, NMATHOCTUKU, TPO(PUIAKTUKA U JICUYEHUS TC€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTHUPOBAaHUE. 3HAYeHUE MEIUIIMHCKOU
TEHETHKHU B MIPEAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a001eBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I ne ®puz, C.C. UeTBepuKOB,
H.B. Tumo¢ees-Pecosckuii, H.J1. BaBuios.

Tabmuibr 1 cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH pacHICIUICHUsI U €ro IUTOrC€HETUYECKass OCHOBa», «3aKOH
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YUCTOTHI rameT», «Jlurubpuanoe ckpeumBanue», «lluronornyeckue OCHOBBI
TUTHOPUIHOTO CKpemuBaHusy, «Meio3», «B3zanMmoneicTBue aielbHBIX TEHOBY,
«l'eHeTHUECKHE KAPTHI PACTEHHUM, XUBOTHBIX WM YEIOBEKa», «l'eHeTnka mnoiay,
«3aKOHOMEPHOCTH HACIEOBAHUS, CIEIIJIEHHOTO C MojoM», «KapuoTtumnsl yenoBeka u
KUBOTHBIX», «Bumbl w3MeHumBoctn», «MomudukanmonHass W3MEHUYHNBOCTHY,
«HacnenoBanue pesyc-paktopa», «l'eHeTnka rpymm KpoBu», «MyTanmuoHHas
U3MEHUYUBOCTBY.

O6opynoBanue: Mojaeau-anmIvkauu «MoOHOTUOPUAHOE CKpEUIMBaHUEY,
«HenonHoe nomuHupoBaHue», «JIurudpuaHoe ckpemmBanue», «llepekpécr
XpOMOCOM», MHUKPOCKOIT U MUKporpenapat «Jlpo3zoduna» (Hopma, MyTauuu GopMsl
KPBUIBEB U OKPACKU TeJa), repoapuit «I opox MoceBHOM».

JlabopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHasi pabota No 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUAHOIO M
JTUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3yueHue Moau(puKaMOHHON N3MEHUYMBOCTH,
MIOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JIaboparopnasi pabora No 7. «AHanu3 MyTauumii y Apo30(QHIbI HA TOTOBBIX
MHKpPOITpENnapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHWe W aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M TpOLECC. 3apOKICHUE CENEKUIMH U JTOMECTHUKALUS.
VYyenue H. . BapunoBa o 1IeHTpax MPOUCXOXKIEHUS 1 MHOT000pa3usi KyJbTypPHbIX
pactenuil. LIeHTphl MpOMCX0XKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPOIa, IITAMM.

CoBpeMeHHbIE METOJbl celeKInU. MacCoBbIi U MHAMBUIYAIbHBIA OTOOpPHI B
CEJIEKIIMM pPACTEHUW U KUBOTHBIX. OlEHKa »JKcTepbepa. bBIM3KOPOACTBEHHOE
ckperuBanue — wuWHOpumuHT. Ywmcras nuHUs. CKpenBaHWE YWCTHIX JIMHHM.
['ereposuc, wim rubpumHas cuia. HepoacTBeHHOE CKpemMBaHUE — ayTOPHIIMHT.
Otnanénnasa rubpuanzanus u e€ ycrnexu. ICKyCCTBEHHBIM MyTareHe3 U TMOJy4YeHHE
MOJIMIUIONIOB. JIOCTHXKEHNUSI CENEKIIMN PACTEHUMN, )KUBOTHBIX 1 MUKPOOPTAHU3MOB.

buotexHonmorusi kak oTpaciib MNPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITallbl
coznanuss pexomoOuHanTHOW JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepud. Knerounele KyJabTypbl. MHKPOKIIOHAIBHOE PAa3MHOXEHHUE PACTEHUU.
KiloHnpoBaHue  BBICOKONPOIYKTHUBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Dkosiornueckue u atudeckue npodsemel. [MO — renerrnueck MOAUGUIIUPOBAHHBIE
OpraHU3MBl.

JlemoHcTpanuu:

[Toptpetsi: H.W. BaBuios, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 1BaHoB.

Tabmuupr u cxembl: Kapta «LleHTpbl NpOHCXOXKAEHHS W MHOrooOpasus
KYJbTYpPHBIX pacTeHui», «Ilopoabl TOMalmIHUX MKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuiy, «Otnanénnas rubpummsanus», «Pabotel akagemuka M.®D. VBaHnoBay,
«Ilomumnounus», «OOBEKTHI OuoTexHoNoTUM», «KileTouHble KyJIbTYypHl W
KJIOHUpOBaHue», « KOHCTpyHnpoBaHUE U NEPEHOC TEHOB, XPOMOCOM)).
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ObopynoBaHue: MyJISKU IUIOI0B M KOPHEIUIOAOB AUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHwuit, repoapuit «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTtopHble M npakTHYecKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbl M JOCTH)KEHHS CEJEKIHH PAcTeHUH H
KUBOTHBIX (Ha CETEKIMOHHYIO CTAHLHUIO, INIEMEHHYIO (epMy, COPTOUCTIHITATENbHBIN
y4acTOK, B TEIUTUYHOE XO3SHCTBO, JJAOOPATOPHUIO arpOyHMBEPCUTETA WM HAYYHOTO
LEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLMOHHAA OHOJIOTHA.

[IpeanochbUIKM BO3HUKHOBEHHMSI 3BOJIOLMOHHOW TEOpUU. OBOJIOLMOHHAS
Teopusi U e€ MecTo B Ouoyoruu. BiusiHHE SBONIOIMOHHON TEOpUH HAa pa3BHUTHE
OMOJIOTMU U APYTUX HayK.

CBuzerenscTBa 3BOMOUMU. [lameoHTONOrMYecKkue: MOCIENI0BATEIBHOCTD
MOSIBJICHUST BHUJOB B MAaJCOHTOJIOTUYECKON JIETONMUCH, TepexoaHble (HOpPMBI.
buoreorpaduueckue: cxoacTo u paznunune GayH u Gaop MaTepruKoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M paziuyusi SMOpPHOHOB pa3HbIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTENbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METabOIMYeCKUX NyTel y Bcex
OpraHU3MOB.

OpomonnonHas teopusa Y. Japeuna. Ilpenanocbliku  BO3HUKHOBEHMS
napBuHU3Ma. JIBrkyniue cuiibl »BOMIONMU BUIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IpPU OrPAHUYEHHOCTH PECYpCOB, HEONpENENEHHAas HW3MEHYUBOCTD,
O0opn0a 3a CyIecTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckass teopust 3Bomtound (CTD) m €€ OCHOBHBIE MOJIOKEHHMS.
MukposBontonus. [Tonmynsanus kak equHULA BUAA U 3BOJIIOLIMH.

JIBmokymue cuibl ((pakTopbl) 3BOJIONMHM BHIOB B Mpupoae. MyTallMOHHBINA
IPOIECC U KOMOMHATUBHAS U3MEHYUBOCTD. [lOMyIAlMOHHBIE BOJIHBI U ApEiid reHOB.
N3onsuus u Murpanusi.

EcrectBennbiit oTt60p — Hampapistomuil ¢daktop dBosonuu.  Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OPraHu3MOB Kak pe3yJbTaT 3Boitonuu. [Ipumepsl
PUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UAUO-aAANTALINH.

Bun u  BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIE  (HOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOrHIECKOE.

MaxkposBomonusi.  PopMbl  3BOMIOIMM:  (punmeTHUecKas, JAUBEPreHTHAs,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTh 3BOJIONUY.

[IpoucxoxneHne OT Hecneuualu3upoBaHHBIX NpenkoB. IIporpeccupyromias
crenuanu3anys. AJanTUBHAS paguanus.
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JdeMoHcTpanuu:

[Toptpetsi: K. Jlunnueit, K.b. Jlamapk, Y. Japsun, B.O. Koanesckuii,
K.M. Bap, 3. I'ekkenb, . Mromiep, A.H. CeBepiios.

Tabmuibr 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpPA Ha 3emiiey, «3apOoIbIIn
MTO3BOHOYHBIX YKHBOTHBIX», K ApXeonTepukcey», «Dopmbr 00phObI 32 CYIIIECTBOBAHUEY,
«EctectBennbi  0TOOpPY», «MHOTOOOpasne CoOpTOB pacTeHui», «MHuorooOpasue
OpOJ KUBOTHBIX», «llomymsiuny, « MyTarmoHHasi U3MEHYUBOCTE», ApoMOp(dO36D»,
«Mnuoananrarnumny, «O01as qerenepauus», «JBHxKyIire cuiibl 3BOIOIUNY, «KapTa-
cxema Mapuipyta nytemectBuss Y. JlapBuna», «boppba 3acyuiecTBoBaHuEY,
«IIpucnocobneHHOCTh ~ opraHu3MoB»,  «l'eorpaduueckoe  BUAO0Opa3OBaHUEY,
«IKOJIOTUYECKOE BUA000PA30OBAHUEY.

O6opynoBaHue: KOJUIEKIUMSI HACEKOMBIX C pa3JIMYHBIMU THUIIAMU OKpPACKH,
HAaO0Op IUIOJOB M ceMsiH, Koyulekuus «lIpuMepsl 3alMTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJIeNh «OCHOBHBIC HAMPABICHUS HBOJIOIUNY), 00bEMHAS MOJETh

«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckas kapra wwupa, KowieKmus «DOpMBI  COXPaHHOCTH
MCKOITa€MbIX JKMBOTHBIX U PACTEHUI», MOJIEIb armuinkanus «llepexkpéct xpomocom»,
BIIaKHbIE  mpenaparel  «Pa3Buthe  Hacekomoroy»,  «Pa3zBurtHe — mATrymku»,
Mukponpenapar «Jpo3oduna» (Hopma, MyTaruu GOpMbI KPBUTLEB U OKPACKH TEIa).

JlabopaTtopHble M npakTHYecKHe PadoThI:

JlabopatopHasi pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHYECKOMY
KPUTEPHUIO».

JlabopatopHast padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKTEPay.

Tema 2. Bo3HMKHOBEeHHE M Pa3BUTHE *KU3HU HA 3emuie.

JloHay4HbIE TPEACTABICHHUS O 3apOXKACHUM KU3HU. HayudHble THMIOTE3bI
BO3HMKHOBEHHUSI KH3HM Ha 3emje: abuoreHes © MmaHcrepMus. XHUMHUECKas
3BOJIIOLINA. AOUOTEHHBIM CHHTE3 OpPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIbHOE TMOJTBEPKICHUE XUMHUUYECKON 3BostonMU. HavanbHble 3Tamsl
ouonornueckoit sBomounu. ['mmoreza PHK-mmpa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE TMPOTOKIECTKH. [lepBble KIETKH W HUX DBOJIOLUA.
®opMUPOBAHME OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo spam u nepuoaaMm. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas dspa U €€ TMEPUOJbl: KEMOPHUICKHM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30KcKkas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.
Kalino3oiickas 3pa u €€ nepuo/ibl: NajJeoreHOBbIM, HEOT€HOBbIN, AHTPOIIOT€HOBBIH.

XapakTepuCcTUKa KJIMMaTa U TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH Hu
KUBOTHBIX. [l0siBIEHME, paciBET U BBIMUPAHUE TPYIII AKUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa KakK OTpakeHHe 3BoIoUud. OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.

OBoJIOLMS YesloBeKa. AHTPOIOJIOIUsS Kak Hayka. PazButue mpeactaBieHui o
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MPOUCXOXKJIEHUU 4YeroBeKka. Meroabl u3yueHus aHrtponoreHe3a. CxonctBa
pa3nuuus 4YeIoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNE YETIOBEKa.

JBmkymue cuibl (PakTopsl) aHTporniorenesa. HacnencrBenHas M3MEHYMBOCTD
U eCTeCTBEHHBIN 0TOOP. OOMIEeCTBeHHBIN 00pa3 KU3HMU, H3TOTOBJICHUE OPYAM Tpya,
MBIIIJICHUE, PEYb.

OCHOBHbBIE CTaJUU M BETBH SBOJIIOIMH YEJIOBEKA: aBCTPAIOMHUTEKH, YemoBek
yMenbid, YenoBek npamoxonamui, YenoBek HeaHIepTanbCKui, YeloBeK pa3yMHBbIN.
HaxoJiku uckonaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBaHUs, 001aCTh paclpoOCTPaHEHHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUSL.

YenoBeueckue  packl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAsS
(eBpasumiickasi), HErpo-aBCcTpajgouaHasl (SKBATOpPHAIbHAs), MOHTOJIOW IHAS (a3UATCKO-
amepuKaHckas). YepThl NMpucrocOoOJEHHOCTH MPEACTaBUTENEH UYEIOBEUYECKUX pac K
YCJOBHSIM cyllecTBOBaHusA. EAMHCTBO uenoBeueckux pac. Kputuka pacusma.

JleMoHCcTpanum:

[Toprpersr: ®. Pemu, JI. Ilacrep, A.M. Omapun, C. Mwmep, I'. Opmu,
Y. lapBuH.

Tabmuupl m cxembl: «Bo3nmkHOBeHne COJHEUHOM CHCTEMbD», «Pa3Buthe
OPTaHUYECKOTO Mupa», «PacturenbHas KJIETKAY, «KuBOoTHass  KJETKay,

«IIpokapuoTnueckas kieTka», « COBpeMEHHAasl CHCTEMAa OPraHUYECKOTO MHPay,

«CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHHS YEIOBEKa M YeIIOBEKOOOPa3HBIX
00e3bs1H», «OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX HAXOA0K MPEAKOB COBPEMEHHOTO
yenmoBekay, «JlpeBHenmme moan», «JpeBnue mwoan», «llepBeie COBpeMEHHBIE
JTH0an», «HemoBedeckue pacs.

ObopynoBanue: MYJSDKH «IIpoucxoxnenue 4eJI0BEKa» (OrocThI
aBCTPAJIONIUTEKA, NHUTEKAHTPOINA, HEaHAEPTAIblLA, KPOMAaHbOHLA), CJENKU WU
U300paXKeHUsl KaMEHHBIX OpyJIud MEepBOOBITHOTO YeJOBEKa (KaMHU-YOIIEPSI,
pyOuia, ckpebiia), reoXpoHoJIoTHuYecKas Tabauna, KouteKus «PopMbl COXpaHHOCTH
MCKOIIA€MBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTtopHble M npakTHYecKHe PadoThI:

[Ipaktnueckast pabora Ne 1. «M3yueHune HCKOMaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLUSX).

OKcKypcHsi «IBOJIOLUMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. OpranusMbl 4 OKpPy:KaIas cpeaa.

OKOJIOTHsI KaK HayKa. 3a/ladud U pas/eiibl 3KOJIOTMH. MeToabl 3KOIOrMYeCKUX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl OOMTaHHMS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAas, ITOYBEHHas,
BHYTPUOPTIaHU3MEHHAS.

Okosnorudeckue (axtopel. Knaccudpukanus HSKOIOTMYECKUX  (AKTOPOB:
abuoTnueckue, OHOTHYECKHE U aHTpONOreHHble. JlelcTBUE SKOJOTHYECKHX
(GhaKkTOpOB Ha OPTAHU3MBI.

AlGuotnueckue (PakTOphl: CBET, TeMIepaTypa, BIaXHOCTb. DoTonepuoansm.
[IpucniocoOnennst  OpraHu3MOB K  JIEHCTBUIO  a0MOTHYECKHX  (PaKTOPOB.
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buonornyeckue puTMBI.

buotnueckue pakropsl. Buasl OnoTnueckux B3aMMOACHCTBHIA: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOMO3 U ero Qopmsl. [lapazutusMm, koomepaiusi, MyTyalausM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAaXJIEOHWYECTBO). AMEHCAINM3M, HEUTpaIU3M.
3HaueHne OWOTHMYECKMX B3aMMOJCHCTBHI [JIsl CYLIECTBOBAHHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XApAKTEPUCTHUKU  MOMyJsiquU. (OCHOBHBIE — IOKAa3aTENH
NOMYJISIMUA: YUCJIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ peryJsius.

JdeMoHcTpanuu:

[ToptpeTtsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapta «lIpuponnbsie 30HBI 3emin», «Cpeabl oOUTaHUS
opranusmoB», «®otonepuoausm», «llomynsuum», «3aKOHOMEPHOCTH POCTa
YUCIIEHHOCTHU MOMYJISINH UH(PY30pun-Ty Ppenbku», «[IuieBrie nenm.

JlabopaTtopHble M mpakTHYecKHe PadoThI:

Jlabopatopnas padora Ne 3. «Mopdonoruyeckne 0ocCOOEHHOCTH pacTeHUH W3
Pa3HBIX MECT OOUTAHUS.

JIabopartopHas pabora Ne 4. «BausHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktnueckast padora Ne 2. «[loacu€T mIOTHOCTH MOMYJIALUUN Pa3HBIX BUAOB
pacTEeHU.

Tema 4. CooOmecTBa M IK0JIOTrH4YeCKHE CUCTEMBbI.

Coo01iecTBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
NPOCTPAaHCTBEHHasA, Tpoduueckas (muumieBas). Bwunabl-nomunantel. CBsi3u B
OHOILIEHO3E.

OkoJsioruueckre cuctemMbl (9kocuctembl). Ilonstue 00 skocucreme W
ouoreoneHo3e. DYHKUUMOHAIBHBIE  KOMIIOHEHTBI  JKOCUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPIHMH B 3KOCHUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3KocucTeMbl. [IuieBbie nenu u cetu. OCHOBHBIE
MOKa3aTeNu JKOCHCTEMBbI: Ouomacca, MPOAYKUUSA. OKOJIOTUYECKUE MHUPAMUIbIL:
NPOAYKIMU, YHUCIEHHOCTH, Ouomaccel. (CBOHCTBA 3KOCUCTEM: YCTOWMYHMBOCT,
camoperyJisinus, passutue. CyKkieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI O3EP U PEeK. DKOCUCTEMA XBOMHOTO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOre€HHBIE  3KOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.

buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (aktop ycroitunBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

Yuenue B. . Bepnaackoro o Ouocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouoceprr. KuBoe BemectBo u ero ¢yHkinuu. OcoOeHHOCTH OMocdepbl Kak
ro0anpHOM dKOcUCTeMBbl. J[MHaMu4eckoe paBHOBecHe U oOOpaTHas CBSI3b B
onocdepe.

KpyroBopoTsl BemiecTB U OMOreOXMMHUYECKHE LUKIBI 3JEMEHTOB (yriaepoaa,
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a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emum. AHTPOTIOTEHHBIE H3MEHEHHUS B Onocdepe.

['moGasbHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyiecTBoBaHHE MPUPOBI U yenoBeuecTBa. Coxpanenue OnopaszHooOpaszus
KaKk OCHOBa ycToWyumBOCTH Omoceprl. OcCHOBa palMOHATBHOTO YIPABICHUS
IPUPOJIHBIMH PECypCcaMu U UX HCIOJIb30BaHHUE. JloCTHKeHus OMOJOrMM M OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

IToptpetsl: A.JIx. Tencnu, B.H. Cykaués, B.1A. Bepnaackui.

Tabmuupbr u cxembl: «llumessie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llemn nuTaHusA», «IKOJOrHMYEcKass MHUPAMUTIAY,
«buocdepa u denoBek», «IKOCUCTEMA IIUPOKOJIMCTBEHHOIO Jecay, «IKOCUCTEMA
XBOMHOTO jiecay, «buonenos BOJIOEMAY, «ATpOIIEHO3Y, «IIpumepHbIE
AHTPOIIOTEHHBIEC BO3JIECUCTBUS HA NIPUPONY», « BaxkHeHMe HWCTOYHMKHU 3arps3HEHUs
BO3MlyXa W TPYHTOBBIX BOm», «IlouBa — BakHeWIas COCTaBIsItoIasi OMoCQepb»,
«®DakTopsl Aerpananuu nouBy», «Ilapaukoslit 3¢ dexT», «PaKkTOphl pagHOaKTUBHOTO
3arpsi3sHeHHsT Oumocdeprr», «O6mas cTpykrypa  Ouocdepol», «Pacmpoctpanenue
*u3Hu B Ouocdepe», «O30HOBBINA 3KpaH Ouochepr», «Kpyrosopor yriepomaa B
ouocdepe», «KpyroBopot a3ora B mpupoe».

O6opynoBanue: Moaenb-anmnkanus «TunuyHsle OMOLIEHO3bI», Trepbapuit
«PacTtutenbHbie cooOIIeCTBay, KOIeKIMn «buonenos», «Bpenurenu BaxHEHIIMX
CEeIbCKOXO3SIUCTBEHHBIX KYJIbTYp», FrepOoapruu U KOMIEKIIMM PACTEHUA U KUBOTHBIX,
NpPUHAJICKAIIME K Pa3HbIM JKOJOTMYECKMM TIpyIlmnaMm oOJHOro Buaa, KpachHas
kHura Poccutickoiit @enepanuu, wu300pakKeHUs OXpaHSAEMBIX BHJJIOB pPACTEHUM U
YKUBOTHBIX.

Tema 5. I'enernka. Cenexuus. buorexnosnorum.

[Ipenmer u 3anaum renetuku. Mcropus pazButus reHeTUKU. Poib uTonoruu u
SMOPHOJIOTUN B CTAHOBJICHUU TEHETUKHU. BKJIaa pOCCUIMCKUX U 3apYOEKHBIX YUEHBIX
B Pa3BUTHEC TEHETUKU. MeTOAbl TCHETUKH (THOPUIOIOTHYECKIH, IIMTOTCHETUYECKHH,
MOJIEKYJISIpHO-TeHeTHUeCKUii). OCHOBHBIE TE€HETHMYECKHE TMOHATHS. | eHeTudeckas
CUMBOJIMKA, UCIIOJIb3yEeMasi B CXeMaX CKPELIMBaHUM.

3aKOHOMEPHOCTH HAcJIEJOBaHUsI NPHU3HAKOB, yCTaHOBJEHHbIE I'. Mennenem.
MonoruOpuaHoe CKpemmBaHHe. 3aKOH eauHooOpasus THUOPHIOB  IEPBOTO
nokoneHud. [IpaBuno noMuHHpOBaHMS. 3aKOH pacCILEIUICHHUS MPHU3HAKOB. | 'Mmnoresa
YUCTOTHI raMeT. [IoJHOE U HeMmoTHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe ckpenyBaHue. 3aKOH HE3aBUCUMOTO HACIEAOBAHUS MPU3HAKOB.
[{uToreHeTuyeckre OCHOBBI ~JTUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
cKpelnBaHue. Mcnonb30BaHNE aHAIM3UPYIOLIETO CKPEIIMBAHUS U1 ONPEIEIICHHUS
I€HOTHUIIa OCOOHU.

CuerieHHOe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o cremnjieHHOMYy
HACJIEJOBAaHUIO T€HOB. HapylieHue cuersieHnst FeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHsI HACJIEACTBEHHOCTH. | eHeTnUecKne KapThl.

I'enetuka moma. XpoMOCOMHOE ompezeneHue mnona. AyTOCOMbl U TOJOBBIE
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XpOMOCOMBI. ['omMorameTHele U reTreporameTHble oOpraHu3Mbl. HacienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3meHnunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIIEACTBEHHAA WM HACJIEACTBEHHAS.
Ponmp  cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(DUKAIIMOHHOW M3MEHUYMBOCTH. BapualMOHHBINA Psii U BapUaIlMOHHAs KpPUBasi.
Hopwma peaknun npusnaka. KonuuecTBEeHHbIE M KQUECTBEHHBIE MPU3HAKHA U UX HOPMa
peakiuu. CBoicTBa MOAM(PUKAITMOHHON H3MEHYUBOCTH.

HacneactBenHasi, wid TeHOTUNMYECKas, HU3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpollecC — OCHOBAa KOMOMHATHBHOM
U3MEHUYMBOCTU. MyTallMoHHass U3MeHYuBOCTh. Kiaccudukanus myTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ NpUYMHBI MyTauuid. MyTtareHHsie (pakTopsl.
3aKOH rOMOJIOTHYECKUX PSAOB B HacliencTBeHHOM n3menunBoctu H.M. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIbl TE€HETUKHU
yeJIOBEKa: T'€HEaJOTMYECKUM, OJM3HEIOBBIA, IIUTOT€HETUUYSCKUM, OMOXMMHUUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHME, B TOM YHUCJIE C IOMOIIBIO
[111P-ananu3a. HacnencrBeHHble 3a00€BaHUs YSIOBEKA: TeHHBIC 00JIC3HH, O0JIC3HH
c HACJIEICTBEHHOM MPEIPACIIOIIOKEHHOCTBIO, XPOMOCOMHBIE 00Je3HU.
Comarnueckue U TreHepaTuBHble MyTaluu. CTBOJIOBbIE KJIETKU. [IpUHIMUIIBI
3I0pOBOT0 00pasza >KU3HU, NMATHOCTUKU, TPO(PUIAKTUKY U JICUEHUS TC€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TEHETHKHU B MIPEAOTBPALICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHUl YeI0BeKa.

JdeMoHcTpanuu:

IToptpers: I'. Mengens, T. Mopran, I'.ne ®pusz, C.C. UeTBepuKOB,
H.B. Tumodeer-Pecorckuii, H.W. BaBuinos.

Tabmuibr u cxembl: « MOHOTHOPUTHOE CKPEIIMBAHUE U €TO ITUTOTCHETUYECKAs
OCHOBa», «3aKOH paCIIEIUICHUS] U €ro IUTOre€HEeTUYeCKass OCHOBay, «3aKoH
YUCTOTHl TramMeT», «Jlurnbpumnoe ckpemuBanue», «lluTomornyeckne OCHOBBI
TUTHOPUHOTO CKpemuBaHusy, «Meio3», «B3zanMmoneicTBue aienbHBIX TEHOBY,
«l'eHeTHUECKHE KAPTHI PACTEHUN, >KUBOTHBIX M YEJOBEKay», «l'€HeTuka mosay,
«3aKOHOMEPHOCTH HACIEIOBaHUSI, CUEIJIEHHOTO C 1ojaomy», «KapuoTunsl yenoBeka u
KUBOTHBIX», «Bumbl w3MeHumBoctn», «MonudukanmonHass W3MEHUYHNBOCTHY,
«HacnenoBanue pesyc- (aktopa», «l'eHetuka rpynn KpoBu», «MyTannoHHas
U3MEHYUBOCTH.

O6opynoBanue: Mojaenu-anIUIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«HenonmHoe nmomuHupoBanue», «JlurubpuaHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKON M MHKporpenapat «/pozoduna» (Hopma, mytauuu Gopmbl
KPBUIBEB U OKPACKU Teja), repoapuii «I'opox moceBHOM.

JlabopaTtopHble M mpakTHYecKHe PadoThbI:

Jlabopatopuast padora Ne 5. «M3ydeHume pe3ynbTaTOB MOHOTHOPHIHOTO H
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3yuenue mMoaupuKaMOHHON M3MEHUYMBOCTH,
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IIOCTPOCHUE BAPUALIMOHHOTO PsIia U BAPUALIMOHHON KPHUBO.

JIaboparopnasi pabora No 7. «AHanu3 MyTauuii y Apo30(QHIbI Ha TOTOBBIX
MUKPOTIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHwe W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Cenekuusi Kak Hayka M TpolecC. 3apOKICHUE CEJEKIHH U JTOMECTHUKAIIUS.
VYuenne H. . BaBunoBa o nieHTpax NpoOUCXOXKACHUS 1 MHOT000pa3us KyJIbTYypPHBIX
pactenuil. LIeHTphl MponCcxX0XKAeHUS JOMAIIHUX )KUBOTHBIX. COpT, TOPO/Ia, ITAMM.

CoBpeMeHHbIE METOJbI celeKIud. MaccoBbli 1 MHAMBUAYAIBHBII OTOOpHI B
CEJIEKIIMM pPACTEHUW U KUBOTHBIX. OlEHKa »JKcTepbepa. bBIM3KOPOACTBEHHOE
cKkpeuuBanue — wuHOpumuHr. Ywucras nuHus. CKpeniMBaHUE YWCTBIX JIMHHIM.
['ereposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — Ay TOPUJIUHT.

Otnanéunas rulOpuausanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes M
MOJYYECHHE TOJUIUIOUJOB. JIOCTHMXKEHUSI CEeNEKIMU PACTEHUW, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHoyOTHsT Kak oOTpacib NpOU3BOACTBA. ['€HHas WH)KEHepus. OTarlbl
coznanuss pexkomoOuHanTHOW JIHK wu TpaHcrennslx opranu3zMoB. Kierounas
umxenepus. Kietounble KyiabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHHE PACTCHUIA.
KiioHupoBaHue  BBICOKONPOJIYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Okonoruueckue u dtuueckue mpoodnemsl. MO — renetnyecku MOAUPUITMPOBAHHBIC
OpraHU3MBl.

JlemoHcTpanuu:

[Toptpetsi: H.W. BaBuios, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 1BaHoB.

Tabmuupr u cxembl: Kapta «LleHTpbl MpOHCXOXKAEHHS W MHOrooOpasus
KYJbTYPHBIX pacTeHui», «llopoasl ITOMamHUX MKUBOTHBIX», «CoOpTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuausamus», «Padorsl akagemuka M. @. BaHoBay,

«Jlomunnonnus», «OOBeKTH OmoTeXHONOTHNY, «KileTouHple KyIbTyphl M
KJIOHHpPOBaHKeE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJISKH TUIOJOB U KOPHEIUIOAOB AUKUX (POPM M KyJIBTYPHBIX
COpTOB pacTeHwuit, repoapuit «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble M mpakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHUKEHUS CEJIEKIMU PACTEHUM ¢
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHITUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATEIHHBIN
y4acTOK, B TEIIMYHOE XO35SMUCTBO, JaOOPATOPUIO arpOyHUBEPCUTETA MU HAYYHOTO
LIEHTpA)».
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O BUOJIOI'NN HA BA3OBOM YPOBHE CPEJHEI'O OBIIIETO
OBPA30OBAHUA

Cormacuo ®I'OC COQO, ycraHaBnuBarOTCA TpeOOBaHUS K pe3yjbTaTam
OCBOEHUS 00YyYarOIIMMHUCS MPOTPaMM CPEIHEro 00IIero 0Opa3oBaHus: TNYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B crTpykType IMYHOCTHBIX PE3YIbTATOB OCBOEHUs npeamera «buonorus»
BBIICJICHBI CIIEYIONIME COCTABISIONINE: OCO3HAHWE OOYYAOUIMMUCS POCCUUCKON
IPAXKIAHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEAEIICHUIO, Hallnyue MOTHUBAILIIU K O0y4ECHHIO ounomnoruu,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX TICHHOCTEW W HWCTOPUYECKUX TPAJAMINN pa3BUTHS OMOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTH  1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMONIOTHYECKOTO  O0pa3oBaHWs, HAIWYUE  OKOJOTHYECKOTO  MPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMera «buosorus» pgocturarorcs B
€MHCTBE Yy4eOHOM M BOCHUTATENbHOW JIEATETLHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMA POCCUHUCKUMHU COLUMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U JTyXOBHO-
HPaBCTBEHHBIMU IEHHOCTSIMHU, MPUHATHIMU B OOILIECTBE MpaBUJaMU U HOpMaMu
MOBEJACHUS W CIOCOOCTBYIOT MpOIECcCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpa3BUTHUsA, PA3BUTHSI BHYTPEHHEU MO3ULMHU JIMYHOCTHU, NMAaTPUOTU3MA, YBAKEHUS
K 3aKOHY M MNPABOMOPSJIKY, YEJIIOBEKY TpyJla U CTapileMy MOKOJICHHIO, B3aUMHOTO
YBaXEHUS, OCEPEKHOTO OTHOIIECHUS K KYyJIbTYPHOMY HACICAUIO W TPATUIUSIM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickorn Denepanuu, Opupoae U OKPYKarOLIEH
cpene.

JInyHOCTHBIE pEe3yIbTaThl OCBOEHUS YUeOHOro npeameTa « buomorusy A0IKHbI
OTpaXkaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTpPEHHEW TMO3UIMENH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUM,  TMO3UTUBHBIX  BHYTPEHHUX  YOEKIEHUW,  COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM IIEHHOCTSM POCCHUKMCKOTO0 OOIlEeCTBa, pACIIMPEHUE >KU3HEHHOTO
ONBbITA M OMNbBITA NIESITEIBHOCTH B IMPOLECCE pealu3allid OCHOBHBIX HaIlPaBJICHUI
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’skIaHCKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IPAXKIAHCKOW MO3UIIMU 00yYaroUIerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH NEATEILHOCTH MPHU CO3AHUU YICOHBIX
MPOCKTOB, pEIICHWH Yy4YeOHBIX ¥  TO3HABATENbHBIX  3ajad, BBITOJHEHHY
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OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEENSITh COOCTBEHHYIO TIO3UITUIO 110 OTHOIICHHUIO K SBJIICHUSIM
COBPEMEHHOM KU3HU B OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMH yOEKIECHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHHMYECTBY B MPOLIECCE COBMECTHOIO BBIMOJHECHUS
y4eOHbIX, TO3HABATENbHBIX W  HUCCIENOBATEIbCKUX  3aJa4, YBAXKUTEIBHOIO
OTHOILIEHUS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPakIaHCKON HAEHTUYHOCTH, NATPUOTU3MA,
YBAKEHUS K CBOEMY HapOJy, UyBCTBA OTBETCTBEHHOCTH Tiepe] PoauHoil, ropaoctu 3a
CBOM Kpal, cBOKO PonuWHy, CBOM $3BIK M KYJbTYPYy, MPOIUIOE WU HACTOSLIEE
MHOI'OHalMOHaJIbHOIro Hapoaa Poceny;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM IPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHMWBATh BKJAJ POCCHUHCKAX YUYEHBIX B CTAaHOBJICHUE W
pa3BUTHE OWOJIOTHH, TOHUMAHWS 3HAUYEHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIyXeHUI0O M 3amurte (OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHHUE TYXOBHBIX [IEHHOCTEW POCCUICKOTO Hapoa; chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAyIIEro;
OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE

OCO3HAaHHOTI'O NPUHATHAS ~ LEHHOCTEW CEMEWHOW IKHU3HHU B

COOTBETCTBUU C TpaauIusiMHu Hapo10B Poccuuy;

4) 3¢cTeTHYeCKOIr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILLIEHHWE K MHUPY, BKIIOYas ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

NOHUMAHHUE 3MOLMOHAIIBHOTO BO3JCHCTBUS KMBOW NPUPOIBI U €€ LEHHOCTH;
FOTOBHOCTb K CaMOBBIPDQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) pusnueckoro BocnUTAHMS, (POPMHUPOBAHUA KYJIbTYPbI 310POBbA M
IMOIMOHAJILHOTO 0JIAT OOy U

MOHMMAaHUE U pealln3anus 3J0POBOro U 6e30macHoro obpasa *Ku3Hu (310pOBOE
NUTaHue, COOI0IEHNE TUTUCHUYECKUX MPaBUI M HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHSATHM W OTHObIXa, peryjaspHas (u3uveckas aKTUBHOCThH), OEpexHOTO,
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OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHUE [IEHHOCTU TNpaBUJ HUHAUBUIYATBHOIO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TOCIEACTBUNA W HEMPUATUS BPEIHBIX TPUBBIYEK (yHMOTpEOICHHS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIMTAHUS:

FOTOBHOCTh K TpYyAY, OCO3HaHUE IIEHHOCTH MacTepcTBa, TPYyAOIO0ue;
FOTOBHOCTb K  aKTUBHOM  JEATEIIbBHOCTH TEXHOJIOTUYECKOW W COLMAIbHOU
HaIpaBJIeHHOCTHU, CIOCOOHOCTh WHULMHUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATDH TAKyl0 JEATEIbHOCTD;

MHTEpPEC K pa3IMuHbIM cdepaM NpodecCHOHANbHON AeSTeNIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaylied mnpodeccuu U peaau30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O ¥ CaMOOOpPa30OBaHMIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOrHYEeCKOTr0 BOCIIMTAHMS S

AKOJIOTMYECKHU 1€JECO00pa3HOE OTHOIICHUE K MPUPOJE KAK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyILECTBOBAHHS;

MOBBINICHHE YPOBHS OKOJOTUYECKOW KYJIBTYpHl: TPUOOpPETEHUE OIBITA
IJJAHUPOBAHMUSI TIOCTYNIKOB U OLIEHKU WX BO3MOKHBIX MOCIEACTBUN I OKPYKAOIIEH
cpensl;

OCO3HaHWE TJI00aJbHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM W MyTed Hux
peleHus;

CIIOCOOHOCTH MCIOIB30BATh MPUOOpPETaeMbIe MPU U3YUCHUH OMOJIOTUM 3HAHMS
M YMEHHMS T[pU  pElIeHHuH  npoOJieM, CBA3AHHBIX C  pPalMOHAJIbHBIM
IPUPOIOTIOIB30BaHNEM (COOJTIOICHIE TIPABIII TIOBEICHUS B TIPUPO/IC, HAPABIICHHBIX
Ha COXpaHEHHUE PaBHOBECHS B YKOCUCTEMAX, OXPaHy BUIOB, IKOCHCTEM, OnOCheEpHI);

AKTUBHOE HEINPUATHE NECUCTBUM, IPUHOCAUIUX BPEN OKPYXKAIOWIEW MPUPOAHOU
cpene, yMeHHE MPOTHO3WPOBATh HEOJATONMPHUATHBIE AKOJOTHYECKHE TOCIEIACTBUS
MPEANPUHUMAEMBIX ACUCTBUN U MPEAOTBPALIATH UX;

HaJIMYUE€ Pa3BUTOIO SKOJIOTMYECKOTO MBIIIJICHUSI, YKOJIOTUYECKOU KYJIbTYpHI,
OMBITA JIESITEIIBHOCTH 3KOJIOTMYECKON HAMPABICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS
MMH B I03HABATEIbHON, KOMMYHUKAaTUBHOW U COLMAJIbHOM MPAKTHKE, TOTOBHOCTH K
YYacCTHUIO B IPAKTUYECKOMN JAESATEIbHOCTH SKOJIOTHUYECKON HAITPABICHHOCTH;

8) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKH W OOIECTBEHHOM MPAaKTHUKHW, OCHOBAaHHOTO Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UMTATENbCKOM KYJbTYphl Kak CpEICTBA
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMHU U MO3HAHUS MUDPA;

MOHUMaHuEe crenupukn OWOJIOTUM KaK HAayKH, OCO3HaHHS €€ poiu B
GbOpMHpPOBAaHUN PAIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IEITOCTHOTO
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NPEJACTABIICHUST 00 OKPYXKaloIIeM MHpPE KaK O €IWHCTBE IPHUPOJbI, YeIOBEKa MU
oOmiecTBa, B TMO3HAaHWUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpodiieM
COXpaHEHUs MTPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJIOTHUU JJII COBPEMEHHOW ITMBUIIM3AIUU:
obecrieueHrsT HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX
OMOTEXHOJIOTHIA, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBI PA3BUTHS YEIOBEUECTBA,
MOWCKA TMyTeH BBIXOAA M3 TJIOOAIBHBIX JKOJIOTHYECKHX MpoOjieM U obecreueHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIILHOMY HCIIOJB30BAaHHUIO MPUPOTHBIX
pecypcoB 1 (hOPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHUH OHOJIOTMUECKMX 3HAHUM B  IEJIAX
TOBBIIICHUS OOIIEH KYyJBTYPhl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM
JacTH (DYHKIIMOHAJIBLHON IPAaMOTHOCTH 00ydYaromuxcs, GopMUpyeMoi Mpu U3ydeHUH
OHOJIOTHH,

MOHUMAaHUE CYITHOCTH METOJOB ITO3HAHMUS, WCIOJIb3yEeMBbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJh30BaTh IMOJy4YaeMble 3HAHUA [JJIs aHalu3a W
OOBSCHEHHSI SIBJICHUI OKPYXAIOMEro MUpa M TPOUCXOANUX B HEM H3MCHEHHM,
yMEHUE JeNaTh OOOCHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (DaKTOB W
UMEIOIINXCS JAHHBIX C IIEJIBI0 TIOJTYYECHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEJIBHO HCIIOIL30BaTh OMOJIOTMYECKUE 3HAHMUS IS
perieHus mpoOJIeM B peabHBIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHUE IICHHOCTH HAYYHOHW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO NSATEIbHOCTh MHIUBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHHMIO U
caM0o00Opa30BaHUIO, K AaKTHBHOMY TIOJIyYCHHIO HOBBIX 3HAHMH 110 OWOJIOTHH B
COOTBETCTBHH C JKU3HCHHBIMH ITOTPCOHOCTIMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHUS ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYyUMble Ui (QOPMHUPOBAHUS MHUPOBO33PEHUS  OOYyHAOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAYUYHbIE MOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJOB I[O3HAHMUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEIEeCTBO, HHEPrus, SBJIICEHUE, MpPOILIecC,
CUCTEMa, HAy4yHBIM (DaKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCIIeIOBaHNEe, HAOMIOICHNEe, U3MEPEHHUE, SKCIIEPUMEHT U APYTUX), YHUBEPCAIbHBIC
y4ueOHble  AeicTBUSA  (TTO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHEIC),
obecreunBaromue GopMupoBaHWe (PYHKITMOHAIBHOW TPAMOTHOCTH W COIMATBHOU
KOMITETCHIIUH 00YYaIOMUXCsl, CHOCOOHOCTh O0YUAIOMIUXCSl HCTOIB30BaTh

OCBOCHHBIC MEKIUCIUIUIMHAPHBIC,  MHUPOBO33PEHUYECKHE  3HAHUA W
yHHUBEpCaJbHbIC yueOHbIE IEUCTBUS B TO3HABATEIBHON U COI[UAIBHOM MPaKTUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHUS MPOrPAMMBI  CPEIHEro OOIIEero
00pa3oBaHMs TOJKHBI OTPAXKATh:

OBaanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
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JNEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYeCcKHe e CTBUS:

CcaMoOCTOSITENIbHO  (OPMYyJIMPOBaTh M aKTyalu3UpoBaTh  Mpodiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOEHUM 3HAHUM NPHUEMBI JIOTMYECKOTO MBILUICHHS
(aHanmu3a, CUHTE3a, CpPABHEHUS, KIACCHU(pUKAIUU, 000OIICHHs), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUNA (BBIIEIATH MX XapaKTepHbIE MPU3HAKH, yCTaHABIUBATh
CBSI3U C IPYTUMHU MOHSATUSAMH );

OMpenensITh LeNu JeATeTbHOCTH, 3ajaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I OObsICHEHUS! (DAaKTOB U SIBICHHIA
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTUBHBIC, JCAYKTHBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B pPacCMaTPUBAEMBIX
SBIICHUAX, POPMYTUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHSATh CXEMHO-MOJEJIBHBIE CPEJICTBA JIsl PEACTABIEHUS CYIIECTBEHHBIX
CBA3€M W  OTHOIIGHWH B U3y4aeMbIX OHMOJOTHYECKMX OOBEKTax, a TaKkkKe
IPOTUBOPEUYHI PA3HOTO pOJAA, BBIABIEHHBIX B Pa3IWYHBIX HHGOPMAIMOHHBIX
MCTOYHHKAX;

pa3palaTheiBaTh IUIaH pEIICHHs MPOOJEeMbl ¢ Y4ETOM aHaiIM3a HMEIOUINXCS
MaTepHUaIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJHATH padOTy B YCIOBHUSAX PEaJbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 0a30Bble HCCIeA0BaATEIbCKHE TeHCTBUA:

BJIa/IETh HaBBIKAMH y4e€OHO-MCCIIE0BATENLCKON M MPOEKTHOM AEesTeNbHOCTH,
HaBbIKAMHU  pa3pelieHusi  MpoOsieM, CIOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY IOUCKY METOJOB PEUIEHUS NPAKTUYECKUX 3a7ad, TPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

HCIIOJIB30BaTh PA3JIMYHbIE BU/IbI AEATEIBHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHUS,
ero MHTEepIpeTalny, MPeoOPa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTyaIUsIX, B TOM
YHCJIE MPU CO3aHUM YUEOHBIX M COLUATBHBIX TPOEKTOB;

(GbopMHUpOBaTh HAYYHBIM THUIl MBILUICHUS, BIAa€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh W (QopMyJIHpoOBaTh COOCTBEHHbIE 3a7aud B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISITh  MPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMs], HAXOAUTh apIyMEHTHI JUJISl I0KAa3aTENbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh IApaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBAaTh IOJIYYEHHbIE B XOJ€ pEIIEHUs 33Ja4d  PE3yJbTaThl,
KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTb, IIPOTHO3UPOBATh MU3MEHEHHE B HOBBIX
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YCIOBHSIX;
JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
OCYIIECTBIISITh LIEJICHANPABICHHBIA MMOMCK MEpPeHOca CPEeICTB U CIOCOOOB

JEHCTBUS B MPOPECCUOHATBHYIO CPENLY;

YMETh TEPEHOCUTh 3HAaHUS B TMO3HABATEIBbHYI0O U MPAKTHUYECKYIO 0O0JacTu
KHU3HEACATEbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTAaTh HOBBIC WJEU, MpEAjaraTh OPUTHHAJIBHBIC MOAXOJbl M PEIleHUs,
CTaBUTb NPOOJIEMBI U 33]]a4H, IOITYCKAIOIINE AJIbTEPHATUBHBIC PEIICHUSI.

3) padora c uHpopmanmeii:

OPHEHTUPOBATHCSI B Pa3IMYHBIX UCTOYHUKAX MHpOpMauu (TEKCTe y4yeOHOro
nocoOusi, HAYYHO-TIONMYJSIPHOM  JUTepaType, OHOJOTHMYECKUX  CIOBapsX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B lHTepHeTe), aHaIM3MpPOBATH
uHGOPMAIUIO PA3TUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTUUECKH OLICHUBATDH €€
JIOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMyHpoBaTh 3alpoChl U MPUMEHATH PA3IUYHbIE METOJbI MPHU TMOHCKE U
otOope Oumonornyeckoil MHGOpMaIMU, HEOOXOTUMOW MJIs BBIIOJHEHUS Y4eOHBIX
3ajady;

npuoOpeTaTh OMBIT HCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHM, COBEPIICHCTBOBATh KYJbTYPY AKTUBHOTO HCIOJB30BAHUS PA3TUYHBIX
TIOMCKOBBIX CHUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMANbHYIO  (GOpMy  IpelCTaBIICHUS
ouosiornyeckor nHbopmalnuu (cxembl, rpaduKu, JdarpaMMbl, TaOIHUIbI, PUCYHKU U
Apyroe);

UCIONb30BaTh HAYYHBIM S3bIK B KauecTBe CpeiacTBa IMpu pabore C
Ouonornueckoil  mHpOpMalMel: MPUMEHATh  XUMHUYEeCKHe, (QU3MUecKue u
MaTeMaTUYeCKhe 3HAKU M CHUMBOJBI, (GOopMyJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPe0o0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISATHOCTH;

BJIaJI€Th  HAaBBIKAMM  pACMO3HABaHWsA M 3alUTBl  HMH(pOpMaIMH,
UH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiageHue yHHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJOre WIM JUCKYCCHM TO CYHIECTBY OOCyXJaemoil Tembl (YMEHHE 3ajaBaTb
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHHS OTHOCHTEIBHO BBIMOJHEHUS TpeiiaraeMoi
3aa4d, YYUTHIBATh MHTEPECHl M COTJACOBAHHOCTh MO3MLMN APYTUX YYaCTHHKOB
JManiora Uil JUCKYCCHUH);

pacrio3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHWS, IOHMMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUS KOH(MIMKTHBIX CUTYaAINi, yMETh
CMSIr4aTh KOH(QJIUKTHI U BECTU MEPETOBOPHIL;

BJIQ/IETh PA3IUYHBIMU CIIOCOOaMH OOILIEHHUS W B3aUMOJECHCTBHUS, MOHUMATH
HaMEpPEHUs APYTUX JIOJEH, MPOSABIATh YBAKUTEIBHOE OTHOILLIEHHE K COOECETHUKY U
B KOPPEKTHOI opme popMyTupOBaTh CBOH BO3PAKECHHUS,;
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Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3pPEHHUS C HCHOJIb30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHAsA AeITeJIbHOCTD:

MIOHUMAaTh W MCIOJIb30BaTh NPEHMYILECTBA KOMAHIHONM M WHAUBUIYAJIBHON
paboOThI TpU perieHur OMOJOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOIl 3a1a4u;

BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUH C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JIEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEHUCTBUS TO €€ JOCTUKEHUIO: COCTAaBIATH IUIAH JEHCTBUM,
pacnpenensiaTb poid € YYETOM MHEHUM YYAaCTHMKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa M Ka)XJA0r0 YYaCTHUKA KOMaH/Ibl B OO
pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpejjiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh MJAEH C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPAaTErMYE€CKOE IOBEJECHUE B  PA3IMYHBIX
CUTYaIHSX, IPOSIBIISTH TBOPUYECTBO ¥ BOOOPAKEHNE, OBITh MHUIIMATHBHBIM.

OBJaeHNe YHHBEPCATbHBIMY PEryJISSTUBHBIMU AeHCTBUSIMMH:

1) camoopranusanms:

UCII0JI30BaTh OMOJOTUYECKHUE 3HAHUS ISl BHISIBICHHS IPOOJIEM U UX PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYALIMSIX;

BbIOMpAaTh HAa OCHOBE OMOJIOTMUYECKHX 3HAHUW 1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JIEUCTBUSAX M IOCTYIIKax IO OTHOLIECHHUIO K >KMBOM NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYUIECTBIIATh IO3HABATEIBHYIO AEATEIbHOCTb, BBISBIATH
poOIeMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3ajaud B 0Opa30BATEIHHOU
JEATEeIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEJIBHO COCTABJIATH IJIaH PELICHHS TPOOJIEMBI C YUETOM UMEKOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JIeN1aTh OCO3HAHHBIM BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD

3a pEILICHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M TMPOSIBICHUIO IIMPOKOH DSPYAUIMU B
pa3HbIX O0O0JIACTSAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOW OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHBBLI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/I€Th HAaBbIKAMH MO3HABATENIbHOM pe(IeKCHUU Kak OCO3HAHHsI COBEPIIaeMbIX
JNEWCTBUM M  MBICIUTEIBHBIX IPOLECCOB, MX PE3yJAbTaTOB M OCHOBAHUM,
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UCIOJB30BaTh MNpPUEMBI peQIIEKCUM JUIsl OLIEHKM CHUTyalud, BbIOOpa BEPHOTO
peLIeHHS;

YMETh OLEHUBATh PUCKHM M CBOEBPEMEHHO NPHHHMATh PEIICHHS MO HX
CHUKEHUIO;

IMPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[P aHAJIU3€ pPe3yJbTaTOB
NEeATENbHOCTH;

3) npuHsiTHe ce0s U APYTrUX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEIOCTATKU U JJOCTOMHCTBA,

OPUHMMATh MOTUBbI W AapryMEHThl JpPYyTHX IIpU aHaJu3€ pe3ysbTaToB
NESTENIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLUIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHUs mporpammbl COO 1o Owuonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crernuduyeckue s yueOHoro npeamera «buomorus
Hay4YHbIE€ 3HAHMS, YMEHHS U CIOCOOBI JEMCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJABI ACSTEIBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHMM B PA3JIMYHBIX YYEOHBIX CHUTYalMSIX, a TAKKE B PEAbHBIX
KU3HEHHBIX CHUTyalUsiX, CBA3AHHBIX C Owuojorueil. B mporpamme mnpenMerHbie
pe3yJIbTaThl MPECTABICHBI M0 TOAaM 00yUYeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEGHMS yuyeOHoro npeamera «buomorus» ¢ 10
Klacce NOJDKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJOTHH B CHCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAYK, B POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO- HAYYHOM
KapTUHBI MHUpPA U HAY4YHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHUMCKUX U 3apyOe’KHBIX
y4E€HBIX-OUOJIOrOB B pa3BUTHE OWMOJIOTUH, (PYHKIMOHATBHOW IPAMOTHOCTH YeJIOBEeKa
JUTSL pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJEpPKAHWE OHOJOTMYECKUX TEPMHUHOB W TOHSTHH:
JKWU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OOMEH BEIIECTB U MPEBpaIlEHUE dHEPTUN),
romeoctas  (camoperyisilus), ypOBHEBas  OpraHu3alus  SKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE u3Jaratb OWOJIOTUYECKHE Teopuu (KJIETOYHas, XpOMOCOMHas,
MYTallMOHHAsl, LIEHTpaJIbHAsl JOTMa MOJIEKYJISIpHOM Ouonorun), 3akousl (I'. Mennens,
T. Moprana, H.M. BaBunoBa) u yuyeHus (0 MeHTpax MHOroo0Opasuss u
MPOUCXOKJCHUS KyJbTYpHbIX pacTtenuit H.M. BaBunoBa), onpenensiTe rpaHUllbl UX
MPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yMEHUE BIIAJIETh METOJaMU HAy4YHOrO TMO3HAHUS B OMOJIOTUM: HAOJIOJECHHUE U
OMHMCAHUE >KUBBIX CHUCTEM, IPOIECCOB M SBJICHUW, OpraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTU
MEXAY  HUCCIEIyEeMbIMH  BEJIMYMHAMU, OOBSICHEHHWE MOJYYEHHBIX PE3yJIbTaTOB,
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MCIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE JeJIaTh BbIBOJIbI Ha
OCHOBAHMWH TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX ¢ MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
mporeccoB: oOMeHa BEIIECTB M MPEBpAllleHUs SHEPTUU B KIETKe, (POTOoCHHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKkoro oOMeHa, XEMOCHHTE3a, MMHTO03a, Meio3a,
OTUIOZOTBOPEHUS,  PA3MHOKCHHS, WHAWBUAYATLHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TMPUMEHATHh MOJIyYeHHbIE 3HAHUSA 1 OOBSCHEHUS OHOJOTHYECKUX
MPOLIECCOB U SIBJICHWH, IJis MPUHATHSA NMPAKTHUECKUX PEUICHUN B IMOBCEIHEBHOM
KU3HM C LeNnplo olecrieuyeHuss O€30MacCHOCTH CBOETO 3I0POBbS U 3JI0POBbS
OKPY>KaIOIIUX JIIOACH, COONIOACHUSI HOPM I'PaMOTHOTO TMOBEACHHUS B OKpY>Karolen
OPUPOAHON cpefie, MOHMMaHWEe HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTHXKEHUN
COBPEMEHHOM ouonoruu u OMOTEXHOJIOTHIA TUTST paIMoOHAILHOTO
IPUPOIOTIOIH30BAHUS;

yMEHHE pelaTh »JJIeMEHTAapHble TEHEeTHYEeCKHe 3aJaud Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHHWE, CIETVIEHHOE HACJeJOBaHHe, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHUA JUIsl TPEACKa3aHUsl HACJIEJOBAHHS MPU3HAKOB Yy
OpTraHHU3MOB;

yMEHHE BBINOJHATh JAa0OpaTOpHbIE M MPAKTHUECKHE pPaboThl, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PY/I0BAHHUEM;

YyMEHUE KPUTHUYECKHM OIEHUBAaTh U HMHTEPIPETUPOBATh HHGPOPMALIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3
pPa3IMYHBIX HMCTOYHHMKOB (CpencTBa MaccoBOM HHGOpPMAIMM, HAYYHO-TOIYJISIPHbIE
MaTepHuabl), STUYECKHUE aCIEKThl COBPEMEHHBIX UCCIIEIOBaHUW B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIeHHSI, 0000111as
OMOOTHYECKYI0 HH(OPMALIMIO U3 HECKOJIBKHUX HCTOYHHUKOB, IPaMOTHO MCIOJIB30BaTh
NOHSTUWHBIN anmapar GUOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11
Kjlacce TOJKHBI OTPaXkaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE M POJIM OMOJOTHH B CHCTEME HAyYHOI'O
3HaHUS €CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO- HAyYHOU
KapTUHBI MHUpPA U HAY4YHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUMCKUX U 3apyOe’KHBIX
y4E€HBIX-OUOJIOrOB B Pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTH YeJIOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COACPKAHUE OMOJOTMYECKUX TEPMHUHOB U MOHSATUMN: BUJ,
MONYJISIUsS, TEeHO(MOHJ, DBOJIOIMA, JABWXKYIIHE CUJIbl ((aKTOpbl) SBOJIOIMH,
MPUCIOCOOJIEHHOCTh OpPraHU3MOB, BHJI000pa30BaHME, HKOJOTHYECKHUE (DAKTOPHI,
IKOCHCTEMA, TPOAYLIEHTHI, KOHCYMEHTBHI, PEAYLICHTHI, IETIH TTUTAHMUSI,
AKOJIOTHYECKasl upamMuia, OnoreoreHos, onocdepa;

yMEHHE u3Jaratb OWOJIOTUYECKHWE Teopuu (dBONMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKass TeOpus OSBOJIOLMHU), 3aKOHBI H 3aKOHOMEpPHOCTHU
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(3apoapiieBoro cxoactsa K. M. bapa, uepenoBanust riiaBHbIX HaIllpaBiIeHUN U MyTen
spommoruu A. H. CeseprioBa, yuenns o 6uocepe B. . Bepnaackoro), onpeaensts
TPaHUIBl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

yMEHHE BJaJIeTh METOJaMU HAayYHOTO MO3HAHHS B OMOJIOTWHU: HAONIONECHUE U
OMMCAaHUE KUBBIX CHCTEM, IMPOLIECCOB M SIBICHUN, OpPraHMU3alMsl U TMPOBEICHUE
OMOJIOTMUYECKOTO IKCIEPHUMEHTA, BBIIBUKCHHE THIIOTE3bI, BBISBJICHHE 3aBUCUMOCTU
MEXIy HCCIEAYEMbIMH BEJIUYMHAMH, OOBSICHEHHE TOJNyUYEHHBIX pPEe3yJbTaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE JeJIaTh BbIBOJbI Ha
OCHOBAaHHUH MOJYUYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE TMPU3HAKU CTPOCHUSI OHOJOTUYECKUX
00OBEKTOB: BHUJOB, MOMYJALMA, MPOIYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MPOIECCOB:  HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTU
OpraHM3MOB, IEUCTBUS SKOJIOTHUECKHUX (DAKTOPOB HA OPraHU3MBbI, TIEPEHOCA BEIIECTB
Y TIOTOKA YHEPTHH B SKOCUCTEMAX, AHTPOIIOT'€HHBIX N3MEHEHUN B IKOCHCTEMAax CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB M OMOr€OXMMHUYECKUX LIMKIIOB B Onochepe;

yMEHHE TPUMEHATH IMOJIy4YCHHbIE 3HAHUS ANl OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUIA NPHUHATHSA NPAKTHUYECKUX DPELIEHUM B ITOBCEIHEBHOM
KU3HU C LEeIbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbs U 3/I0POBbS
OKpPYKaIOIIMX JIIOJEeH, COOMIONEHNUS HOPM T'PAaMOTHOTO TOBEJEHHUSI B OKpY Karomien
OPUPOAHON cpefie, MOHMMaHWEe HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JJisl PAllMOHAILHOTO MTPUPOIOTIOIB30BAHMS;

yMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKUE 3a7auM, COCTABIISTH CXEMBbI
NepeHoca BeIeCTB U SHEPTUU B dIKOCHUCTEMaXx (1IN MUTaHUS);

YMEHUE BBIMOJHATh JIA0OpATOpPHbIE W MPAKTHYECKUE PaldOThl, COOIIOJATh
npaBuiia Mpy padboTe ¢ yu4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OICHMBaTh W HHTEPIPETUPOBATH HUHGOPMAIUIO
OMOJIOTHUECKOTO  COACpKaHMsI, BKIIOYAIONIYIO TICEBIOHAyYHbIE 3HAaHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeiacTBa MaccoBOM WHGOpMAIUU, HAYYHO-MOMYJISIPHBIC
MaTepuasbl), paccMaTpuBaTh rino0anabHbIE HKOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIeHHSI, 0000111ast
OMONOTHUYECKYI0 HH(OPMALIMIO U3 HECKOJIBKHUX UCTOYHUKOB, IPaMOTHO MCIOJIB30BaTh
MOHATUMHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Nen/m  Haumenosaume pasiesoB u Tem Kontpoabhbie  Ipaktuueckue (WH(PPOBbIE)
MpOrpaMMbl Beero paGoThI padoThI o0pa3oBaTe/IbHbIE
pecypcbl
1 buonorus xak Hayka 2 0.5 bubnuoteka [JOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIe cuCTeMBbI U UX OpPraHU3aIMs 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41¢292
4 KusHeneaTeapbHOCTh KIIETKHA 6 but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHUE M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U N3MEHYNBOCTD 8 1.5 but6mmoreka [IOK
OpraHu3MoB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PezepBHOE Bpemst 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KIIACC
KosnyecTBo 4acos DJIeKTPOHHbIE
Ne n/m HanMeHoBanue pa3/ieioB M TeM Konrtponbnbie  Ipakrnueckne (WH(PPOBbIE)
MPOrpaMMblI Beero padoThI padoThI o0pa3oBaTte/ibHbIE
pecypcsbl
1 DBOIIOLMOHHAS OMOJIOTHS 8 1 1 bubnunoreka [IOK
https://m.edsoo.ru/7f41cc74
2 BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 8 0.5 bubmuoreka [IOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKarolas cpeia 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ SKOJOTHYECKHE CHCTEMBI 8 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
5 I'enernka, cenexnust. buorexHooruu. 6 but6mmoreka [IOK
1 2 https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 4.5
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ITOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacoB
Ne Tema ypoxa Kountpo | Ilpaktu | Jdara DJIeKTPOHHbIE HH(POBLIE
n/n Bcero| JabHbIE yeckue | M3yuye | oOpa3zoBaTesibHbIE PeCypChl
padoTsl | padoTbl | HHA
1 but6mmoreka [IOK
1 buonorus B cucreme Hayk https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 Mertoap! mo3HaHus )kuBor pupobl. [IpakTrdeckas padora Ne 1 1 0.5
«HMcnonp30BaHue pasIM4HbIX METOIOB IIPU U3YYCHUHN bubmuoreka [JOK
OHMOJIOTMYECKUX 00BEKTOBY https://m.edsoo.ru/863e6122
buonoruueckue cuctemsl, Nporecchl U UX u3ydenue. Crtaprosas 1 0,5 bu6muorteka [IOK
3 IMarHOCTHKA. https://m.edso00.ru/863e6564
4 | XuMunyeckuil cocTaB KJIETKU. Boa 1 MUHEpallbHbIE COJIN 1 bubmuoreka [JOK
https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB 1 bubnmoreka [JOK
https://m.edsoo.ru/863e6b72
6  |DepmeHTH — OHONOrMYecKHe Katanuzaropsl. JlaboparopHas padora| 1 0.5 bu6muoreka [JOK
No 1 «M3yuenune kaTauTHYECKONW aKTHBHOCTH (PepPMEHTOB (Ha https://m.edsoo.ru/863e6b72
pUMEpPEe aMIJIA3bl WIIA KaTaaas3bl)y
7 Vrinesonpl. JIunuael 1 but6mmoreka [IOK
https://m.edsoo0.1u/863e¢6870
8 Hyknennosbie kucinorsl. AT® 1 bubnuorexa [JOK
https://m.edsoo.ru/863e6d5¢
9 O0600meHue 1o TemMe "XUMHUECKHI COCTaB KICTKH" 1 1 bubmuorexa [JOK
https://m.edsoo.ru/863e6e88
10  |Mctopus u Mmeroab! uzyuenus kiuetku. Kinerounas teopus. Knerka 1
KaK I1eJIOCTHAs KHUBasi CCTEMa
11  |Crpoenue sykapuotrudeckoit knerku. Jlabopatopnas padora Ne 2 bu6muoreka [JOK
«M3ydeHne cTpoeHus KJIETOK PaCTeHHUH, )KUBOTHBIX, TPHOOB 1 https://m.edsoo.ru/863e61f0
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u ux https://m.edsoo.ru/863e716¢
ONMCaHUE | 0.5
12 |OOMeH BelecTB MM METa00JIN3M 1 bubmuorexa [JOK 34

https://m.eds00.ru/863e766¢
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13 |®otocunTte3. XeMOCHHTE3 but6mmoreka [IOK
https://m.edsoo.ru/863e7c98
14 |DHeprernueckuit oOMeH bubnuotexa [JOK
https://m.edsoo.ru/863e7aae
15 [|PKusnennsrit uka kinetku. [lenenne kinetku. Muto3. JlaboparopHas 0.5 bubmuorexa [JOK
pabota Ne 3 «HabmroneHne MuTO32a B KIIETKaX KOHYMKA KOpEIIKa https://m.edsoo.ru/863e7dc4
JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»
16 |buocunTe3 Oenka. Peakuus MaTpU4HOTO CHHTE3a bubmuoreka [JOK
https://m.edsoo.ru/863e796e
17  |Tpancnsiuus — O6uocuntes Oenka bu6muoteka [IOK
https://m.edsoo.ru/863e796e
18 |Heknerounbie popMbI )KU3HU — BUPYCHI bubmuorexa [JOK
https://m.edsoo.ru/863e7540
19 |®@opmbl pa3sMHOXKEHUS] OPTaHU3MOB bubnuorexa [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 [Meiio3 bub6nunoreka [IOK
https://m.edsoo.ru/863e7{4a
21 |OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK. OIIOIOTBOPEHUE. 0.5 bubmuoreka [JOK
JlabopaTtopnast pabota Ne 4 «M3yueHnne cTpoeHHsI TOJTOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»
22 |MHpuBUIyanbHOE Pa3BUTHUE OPTAHU3MOB bubnuorexa [JOK
https://m.edsoo.ru/863e8436
23 |['eHeTMka — HayKa O HACJIEACTBEHHOCTH U U3MEHYMBOCTH but6mmoreka [IOK
https://m.edsoo.ru/863e8612
24 |3aKOHOMEpPHOCTH HaCJIEAOBaHUS but6mmoreka [IOK
MPU3HAKOB. MOHOTHOPUIHOE CKpEIIMBAaHUE https://m.edsoo.ru/863e8878
25 |[uruGpuaHoe ckpermrBaHue. 3aKOH HE3aBHCUMOTO HACIIETOBAHMS bu6muoreka [JOK
MIPU3HAKOB https://m.edsoo.ru/863e89a4
26 |CuemieHHOe HacleqoBaHKe MpU3HAKoB. JlabopaTopHas padorta Ne 5 0.5 bubmmoreka [JOK
«M3ydenne pe3yabpTaToB MOHOTHOPHUIHOTO U TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBaHUS Y IP030(UIIBI HA TOTOBBIX MUKPOTIpENapaTax»
27 |I'eneruka nmona. HaciegoBanue npu3HAKOB, CUETUICHHBIX C MOJIOM but6mmoreka [IOK
https://m.edsoo.ru/863e8c60
28 |M3menunBoCcTh. HeHnacneacTBeHHAs M3MEHYMBOCTh. JIJabopaTtopHas 0.5 bubnuorexa [JOK 35

pabota Ne 6. Mzyuenune MoaupUKAIIMOHHON H3MEHUHNBOCTH,

https://m.edsoo.ru/863e8efe
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MOCTPOEHUE BapUALMOHHOTO Ps/ia U BAPUALIMOHHOM KPUBOI

29 |HacnencrBeHnHast u3aMeHYMBOCTh. JIabopaTopHast pabora Ne 7. 1 0.5 bubnmoreka [JOK
«AnHanu3 MyTaryi y 1po30Q bl Ha TOTOBBIX MUKpPOIIpEnaparax» https://m.edsoo.ru/863e8efe
30 [I'eHeTuka 4eloBEKa 1 bubmuorexa [JOK
https://m.edsoo.ru/863e8d78
31 |O60o6menue o Teme «HacneacTBeHHOCT U N3MEHYHBOCTD 1
OpPraHHU3MOB»
32 |Cenekuus Kak HayKa U Ipolece 1 bubnmoreka [JOK
https://m.edsoo.ru/863¢9214
33 |MeTtoapl U JOCTHKEHUS CEJIEKIIUH PACTEHUN U dKUBOTHBIX. 1 but6mmoreka [IOK
buoTtexHoNOrHs KaKk 0Tpaciib MPOU3BOICTBA https://m.edsoo.ru/863e9214
34 IIpomexyTtouHas aTTecTanus. ToroBas KOHTpoiIbHas paboTa 1 bubmuoteka [JOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KJIACC
KosmnuecTBo yacoB
e Kontpo | Mpaxta Hara | DuexrtpoHHble nM(poBbIE
Tema ypoka usyue o0pa3oBaTejbHbIE
n/n Bcero | sabHBIE Yyeckue - pecypen
padoTel | padoThI
1 DBOJIIOLIMS U METOJbI €€ N3YUCHHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS IPEACTABICHUI 00 YBOIOIUN 1 bubmuorexa [JOK
https://m.edso0.1u/863e¢9570
3 MukposBoitonus 1 bubmmoreka [JOK
https://m.edsoo.ru/863e9cle
4 [Tomynsnus kak 3JeMEeHTapHas €AUHULA BUJIA U HBOJIIOLUH. 1 0.5 bubmmoreka [IOK
JlaGopaTtopHnas padota Ne 1 «CpaBHEeHHE BUIOB 1O https://m.edso0o.ru/863e99¢c6
MOP(HOJIOTHUECKOMY KPUTEPHIO»
5 JIBroKy1re Cuitbl (3JeMeHTapHbIe (PAKTOPHI) IBOTIOIIII 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9da4
6 EcrecTBenHsbIit 0TO0Op 1 ero GopMbI 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynpTarhl 9BOIOIUMHI: TPUCTIOCOOJICHHOCTh OPTaHU3MOB 1 1 0.5 bubmuorexa [JOK
BupooOpazoBanue. Jlaboparopuas padota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHu3Ma U e€ OTHOCUTENBHOTO XapakTepa»
8 Hanpasnenust 1 myTH MakpO3BOJIFOLUA 1 bubmmoreka [JOK
https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTh 3BOSIONUN 1
10 Wcropust xu3HU Ha 3eMiie U METOJIbI €€ U3yYEHUs 1
11 ['mnoTe3bl NPOUCXO0XKACHUS KU3HU Ha 3eMIie 1 bu6mmoreka [IOK
https://m.edsoo.ru/863eaSa6
12 Pa3BuTue *)u3HM Ha 3eMiie 10 ApaM U Nepuoam 1 bubnuorexa [JOK
https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3Talbl YBOJIIOLNHN PACTUTEIBLHOTO U JKUBOTHOTO MHPA. 1 0.5 bubnuorexa [JOK
[Ipaktuueckas padora Ne 1 «/3yyeHne NCKOIIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHH U KUBOTHBIX B KOJJICKIIHUIX)
14 CoBpemeHHasl cucTeMa OpraHuyecKkoro Mupa 1 bubnuoreka [IOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeTIOBEKA (AHTPOIIOTEHE3) 1 bubmuoreka [JOK 37
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https://m.edsoo.ru/863eac2c

16 JBukynie cuibl (pakTophl) aHTPOMOTeHE3a bubmmoreka [JOK
https://m.edsoo.ru/863ead44
17 OCHOBHbBIE CTaIMM 3BOJIOLMH YEIOBEKA
18 UYenoBedeckue pachl U MPUPOIHBIE aJANTAIMN YEIOBEKA bubmuorexa [JOK
https://m.edsoo.ru/863eaca2
19 PeseprubIil ypok. O6001eHne no teMe «Bo3HUKHOBEHUE 1
pa3BUTHE )KU3HU Ha 3eMiIe»
20 OKoJ0rus Kak HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHYECKHE (DAKTOPHI bubmuoreka [JOK
https://m.edsoo.ru/863eafec
22 Aobuotndeckue dakropsl. JJabopaTropnast padora No 3. 0.5 bubmuorexa [JOK
«Mopdonoruueckne 0COOEHHOCTH PACTCHUN U3 PA3HBIX MECT https://m.edsoo.ru/863eb10e
oburtanusy. JlabopaTopHas pabora Ne 4. «BiusiHue cBera Ha pocT
U pa3BUTHE YEPEHKOB KOJIEycay
23 buotnueckue pakTopsl bubmuorexa [JOK
https://m.edsoo.ru/863eb348
24 DKOJOTUYECKHE XapaKTEePUCTUKU nonyJisiuu. [Ipaktuyeckas 0.5
pabota Ne 2 «IToacu€T MIOTHOCTH MOMYJIALUI pa3HBIX BHJIOB
pacTeHuin»
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 bubnmoreka [JOK
https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI (3KOCHUCTEMBI) bubmuoreka [JOK
https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI. JKOJIOTHYECKUE TUPAMHUIBI. bu6mmoreka [IOK
CgoiictBa sxocuctem. Cykneccus https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIe 5KOCUCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas sKocucTeMa 3emMin bubmuorexa [JOK
https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCheEphI bubmuorexa [JOK
https://m.edsoo.ru/863ebd 16
32 YenoeuecTBo B Onochepe 3emnmn
33 CocylecTBOBaHHE MPUPOJIBI U YETOBEYECTBA bubnuorexa [JOK

https://m.edsoo.ru/863ebage
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34

Peseprubiil ypok. O600menue Tembr «Coob1ecTBa u
IKOJIOTHYECKUE CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) buonorus. 10 knacc. ba3osiit ypoBeHb. [laceunnk B.B., Kamenckuii A A.,
Py6moB A.M. u np. / Ilox pen. [laceunnka B.B. buonorus. YMK: «Jluaust xu3Hm»
(10-11) (bazoBsiii). AO «M3matensctBO «lIpocBemenue». DnekTpoHHas ¢opma
y4eOHHKa;

2) buonorus. 11 knacc. ba3osslii ypoBenb. [laceunuk B.B., Kamenckuii A.A.,
Py6moB A.M. u np. / Ilox pen. [laceunnka B.B. buonorus. YMK: «Jluaust xu3Hm»
(10-11) (bazoBsiit). AO «M3matenpctBO «lIpocBemenue». DmekTpoHHas ¢dopma
y4eOHUKA.

METOJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1) Koznosa, Kyumenko: buonoruss B tabnunax. 6-11 kmaccel. CripaBOYHUK.
Yuebnoe nocodue. — M.: [Ipocsemenue/poda, 2019. — 240 c.;

2) Ilonomapera M.H., Koznosa T.A. buonorus. 10 knacc. PaGouast tetpajp.
bazoBsiit ypoBenb. ®I'OC. — M.: ITpocsemienue, 2021. — 112 c.

3) Ilonomapena M.H., Ko3nosa T.A., Kopuunoa O.A. buonorus. 11 knacc.
Pabouas Terpans. bazoseiit ypoBeHs. ®I'OC. — M.: «Benrana-I'pad», 2023.

4) Pazpabotku ypokoB. Paboune nporpammel. TemaTuueckoe IMiaHUPOBAHHE.
TexHonornyeckue KapThl ypokoB. Mertonuueckue mnocodusa. Harnanuele u
pa3natounble  Marepuanbl.  Mcrounuk:  https://rosuchebnik.ru/metodicheskaja-
pomosch/predmet-biologiya/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET

DneKTpoHHBIE 00pa30BaTENIbHBIE PECYPCHI, MOMYIIEHHBIE K HCIIOJIH30BAHUIO
IpU pealn3alii MMEIIINX TOCYyJIapCTBEHHYIO AKKPEIUTAIMI0 00pa3oBaTeIbHBIX
IporpamMM HadyaabHOTO 0OIIEro, OCHOBHOTO OOIIET0, CPETHETo 001ero oopa3oBaHus
npuka3zoM MunnpocsenieHus: Poccuu ot 02.08.2022 Ne 653, ot 04.10.2023 Ne 738:

o OOP: buonorus 10 knacc. Ypoku mno ydyeOHoMmy mnpeametry «buosorus.
OI'AOY IO «Axanemust MunnpocseuieHus Poccuny;

o DOP: buonorus 11 knacc. Ypoku mno ydyeOHoMmy mnpeametry «buosorusy.
OI'AOY IO «Axanemust Munnpocseuienus: Poccuny;

o YueOHbI OHNAMH-Kypc a1t 10 kiacca, BKIIIOYANONIUNA TEOPETUUYECKHUE
MaTepualbl, 3aJJaHUsl U TECThl C ABTOMATUYECKOW MPOBEPKOM MPaBUIIBHOIO OTBETA
JUTSl BCeX pasnenoB deaepanbHoit padoueit mporpammbl. OO0 «Skmacey;

o YueOHbIl oHmaiiH-kypc i 11 kiacca, BKITIOYAIOMIMKA TEOPETHYECKHE
MaTepualbl, 3aJJaHusl U TECThl C ABTOMATUYECKOW MPOBEPKOl MPaBUIBLHOIO OTBETA
JUTSL BCeX pasnenoB deaepanbHoit padoueit mporpammbl. OO0 «Skmacey;

o Harnsgnas Owosormst. XuMMs KIEeTKH. BemecrBa, KIETKM W TKaHU
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pactenuii. 10 kmacc. Tembl ydeOHbIX KypcoB mo Owosoruu 10 kmacca. OOO
«OK3AMEH-MEJINAY;

o Harnsgnas Gmonorus. DBomronuonHoe yueHue. Beenenue B skojoruto. 11
kimacc. Tembl yueOHBIX KypcoB mo Owonormu 10 kmacca. OO0 «29K3AMEH-
MEJIA»;

o DOP: «4 cmam EI'D. Cpennee obmiee oOpasoBaHue. Y4eOHBIH MOIYNb IO
pelIeHnI0 TPYIHBIX 3aJaHuil o yuyeOHomy npeamery «buonorus». 10-1 1 kmaccen.
AO «M3patenbctBO «lIpocBenieHue»;

o DO0P: «Jlomamnue 3amganus. Cpennee odiee oopazoBanue. buomorus», 1 0-1
1 knmacc. AO «M3natenbetBo «IIpocBenienne»;

o Tpenaxep «O06nako 3Hanu». buonorus. 10 kimacc. OO0 «Duzukon Jlady;

o Tpenaxep «O06nako 3HaHu». buonorus. 11 kimacc. OO0 «Duzukon Jlady;

Pecypchbl ceTu MHTEpHET:

o https://oblakoz.ru/ - OGpa3oBaTenbHbIi OHIANH-cepBUC «OO0IAKO 3HAHUN.
buonorus;

o https://edsoo.ru/mr-biologiya/ - bubmuorexka I{OK. Emmnoe comepxanue
obmero oopazoBanusi. buomnorus;

« https://edsoo.ru/metodicheskie-materialy/ - bubmmoreka I[OK. Enmaoe
conmepxkaHue oomiero oopazoBanus. MeToandecKue MaTepualbl,
o https://urok.1c.ru/library/biology/ - bubnmnoreka WHTEPAKTUBHBIX

martepuainoB. buonorus, 10 (11) knacc;

« https://nsportal.ru/shkola/biologiya/library - ObOpa3oBarenbHas colpaibHas
ceThb. buonorus;

o https://resh.edu.ru/subject/5/ - Poccuiickas snekTpoHHas 1mkoia. buonorus;

o https://testedu.ru/test/biologiva/ - OOpa3oBarenbHble TECThl. TeCThl TIO
OHOJIOTHH,

o https://go.rosuchebnik.ru/search?query — Poccuiickuii yuyebnuk. buomnorus,
10-11 xmaccer (Meroauuaeckast momois. BeObunapsi. Kypceel. Katanor);

o https://uchitel.pro/ - Yuurensllpo. Koncnekrsr mo npeamery «buomorusi».
N3yuenune 6monoruu mar 3a marom. OHIaliH-y4eOHUK U COOPHUK 3a71a4.
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