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[Ipu pazpaboTke nmporpaMMbl IO OMOJIOTUH TEOPETUUYECKYIO OCHOBY JUJISl OTPEEICHUS
MOJIX0/I0B K (POPMHUPOBAHUIO COJEpKaHMsS ydeOHOTo mnpeamera «bHONOrUsS» COCTaBUIIM:
koHuentyainbHbie nosioxkeHuss PI'OC COO o B3anM000yCIOBICHHOCTH 1I€JICH, COIepIKaHMUSI,
pe3ynbTaToB 00y4eHUs U TPeOOBaHUM K YPOBHIO MMOATOTOBKH BBIMTYCKHHUKOB, TOJOXKEHUSI 00
oOIUX METSAX U MPUHITUIIAX, XaPAKTEPUIYIONTUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO
obOmero obpazoBanus B Poccuiickoit ®Dexepanuu, a TakkKe IMOJOXKEHUS O crenuduxe
Oouonoruy, €€ 3HAYEHUU B NO3HAHUU >KUBOW MPUPOJBI U OOECHEUYEHUH CYIIECTBOBAHUS
yesoBeyeckoro oomectBa. CoriaacHO Ha3BaHHBIM TOJOKEHHSIM, OIpPEAEIIEHbl OCHOBHBIE
(YHKIIMH IPOTPaMMBbI IO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o OGuosioruu Ja€T MpeaCcTaBICHUE O MEIX, 00 001el cTpaTerur 00y4eHus,
BOCIIUTAHUS W Pa3BUTHS OOydYaronIuxcs cpelcTBaMHu yuyeOHoro mnpenmera «buomnorusy,
onpeneNsieT 00sA3aTebHOe MPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, paclpeiesieHHue o
pazzienam u TeMaM, pEKOMEHIYyEMYIO TOCIE0BATENbHOCTh U3yUYEeHUs YUEOHOro MaTepuana ¢
y4ETOM MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKKA 00pa30BaTeIbHOTO
poriecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuXCs.

B mnporpamMMe mno OHONOTMM TakKe YYUTBHIBAIOTCA TPeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPeAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 0O0ydeHHUs B (pOpMHUPOBAHUU
OCHOBHBIX BUJIOB Y4€OHO-IT03HABATEIHHON ACSITEIbHOCTH/Y4€OHBIX ACHUCTBHUI 00YyJarOIINXCS
10 OCBOCHUIO COJIEPKaHMsI OMOTOTHYECKOTO 00pa30BaHMS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIi ypOBEHB) peaM30BaH MPUHITUII
NPEEeMCTBEHHOCTH B M3y4YeHMM OMOJOruu, Onarojaps 4YeMy B HEH MNpocMaTpuUBaeTCs
HaIIPaBJIEHHOCTh HA Pa3BUTUE 3HAHUM, CBA3AHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYUYHOT O
MHUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALMM JUYHOCTH, SKOJOTMYECKOrO0 MBIIUICHUS,
NOpPEICTaBICHUNA O 370pOBOM OOpa3e >KU3HH U OEpeKHbIM OTHOUIEHHMEM K OKpY’Karollen
npupoaHoi cpezae. [lorTomy Hapsiay ¢ u3ydeHUEM OOLICOMOIOTUYECKUX TEOpPUM, a TaKkKe
3HaAHUW O CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHra U CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B TPOrpamMMe 1Mo OMOJIOTUH YEI€HO BHUMAHHUE UCIIOIb30BAHUIO MTOTYYEHHBIX
3HAHWM B TIOBCEIHEBHOW KU3HM JUIsl PEHICHUS NPHUKIAJAHBIX 3a7a4, B TOM YHCIE:
npoQUIaKTUKKA  HACJIEICTBEHHBIX  3a00JE€BaHUI  YEJIOBEKa, MEIUKO-T€HETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHUS OKOJOTMYECKH I1E€JIECOO0pa3HOro TMOBEACHHUS B
OKpYXarouel TPUPOAHON Cpelie, aHAIN3A BIUSHUS XO3SIMCTBEHHOW JAEATEIIbHOCTH YEJI0BEKa
Ha COCTOSIHUE MPUPOHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJIICHUE BHUMAHUS K IPUKIIATHOMN
HAIPaBJICHHOCTU Yy4yeOHoro mpenmera «buomorus» MNPOAUKTOBAHO HEOOXOAMMOCTHIO
oOecrieueHusT YCIOBUW [JIsi pEHICHUS OJHOW M3 aKTyallbHBIX 3aJlad  [IKOJIBHOTO
Ouonoruyeckoro oOpa3oBaHMs, KOTOpas Mpeanojaraer (OpMHUPOBAHHE y OOyYarOlIUXCs
CIOCOOHOCTH aIaiTUPOBATHCA K U3MEHEHUSAM JUHAMUYHO Pa3BUBAOIIETOCS COBPEMEHHOIO
Mupa.

buonorust Ha ypoBHe cpeaHero oOuero oopa3oBaHus 3aHUMaeT BaxkHoe mecTto. OHa
oOecrieunBaeT GopMUpOBaHUE Yy 00yYarOUIUXCsl MPEACTABICHU O HAYYHOU KapTHUHE MUpa,
pacmMpser U 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTIMYMUTENbHBIX IPU3HAKAX —
YPOBHEBOM OpraHU3alMM U SBOJIOLUH, CO3MAET YCIOBHUS JJIs: MO3HAHUS 3aKOHOB KHUBOU



npupoabl, (popmupoBaHus (QYHKIIHMOHATBHON TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
6e30macHOro 0opasa JKU3HH, IKOJIOTHYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIIICHHUS K dKUBOMN
IPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OHOJIOTHST UMEET TaKXe JUIsl PEIICHUS BOCIUTATENbHBIX U
pPa3BUBAIOIIMX 3aJlad CpeIHero oO0miero oOpa3oBaHMs, COLUATU3ANNA O0yYarOIIMXCA.
N3yuenune Oumosiorumu oOecrieyuBaeT yCiIoBUS JUisl (OPMHUPOBAHUS HWHTEIUIEKTYaIbHBIX,
KOMMYHHMKAIIMOHHBIX 1 UH(OPMAIITMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYPhI, CHOCOOCTBYET
WHTETpalyyu OMOJIOTMYECKUX 3HAHUM C MPEJCTABICHUSAMU U3 IPYTUX YU4EOHBIX MIPEAMETOB, B
gacTHOCTH, (u3uku, XUMuUu W reorpaduu. Ha3BaHHbIE TONOXKEHHS O MpeaHA3HAYCHUU
y4eOHOTO0 TIpenMeTa « buoIorus» coCTaBUIIM OCHOBY JUIsl ONIPEACIICHUS MOAX00B K 0TO0pY U
CTPYKTYPUPOBAHMIO €TI0 COJIEPKaHUs, MPEJICTABIEHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

O160p conepxkanust yueObHoro npeaMera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3ULHKA KyJIbTYpOCOOOpPAa3HOTO MOAXO0/d, B COOTBETCTBHUU C KOTOPBIM OOy4YaroIIHecs
JOJKHBI OCBOWUTH 3HAHUS M yMEHUS, 3HAUUMbIE I (DOpMUPOBAaHHS OOIIEH KYyJIbTYpHI,
ONpeNeNAoNMe aJeKBAaTHOE ITOBEJICHHE YEJIOBEKAa B OKPYXAIOIIEH NPUPOJHON cCpene,
BOCTpeOOBaHHbIE B MOBCEAHEBHOM JKM3HU U MPAKTUYECKOH aesTenbHOCTH. Ocoboe MecTo B
ATON CHUCTEME 3HAHWUU 3aHUMAIOT DJIEMEHTHI COJCPKaHUS, KOTOPhIE CIYKAaT OCHOBOM ISt
(dopMupoBaHUs TMPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
[IEHHOCTHBIX OPUEHTAIUSIX JUYHOCTH, CIOCOOCTBYIONIMX TyMaHHU3AIMH OHOIOTHYECKOTO
o0Opa3oBaHUsI.

CTpyKTypUpOBaHHE COJCpP)KaHUS Y4eOHOTO MaTepuaja B IporpaMMme IO OHOJIOTHU
OCYILIECTBJICHO C YY€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUW 00 OTJIUYUTEIBHBIX
O0COOEHHOCTSIX KMBOU MPUPO/IbI, O €€ YPOBHEBOW OpraHU3alliy U 3BOIIONNHU. B cooTBETCTBUM
C O9TUM B CTpPyKType YyueOHoro mpenmera «buonorusi» BBIJCICHB CIEIYIONTUE
coJiepKaTelibHbIC TUHUU: «bHOJIOrHs Kak Hayka. MeToapl Hay4yHOTO TO3HaHU», «KiteTka Kak
Oouonoruyeckas cucrema», «OpraHu3sMm Kak Ouonorudeckas cucremay, «CucremMa u
MHOrooOpa3ue OpPraHu4ecKoro Mupa», «IBOJIOIUS KUBOM MPUPOILD, «IKOCUCTEMBbI U
MPUCYIIUE UM 3aKOHOMEPHOCTH.

ens uzyuenus yueOGHOro mpenmera «buosorus» Ha 6a30BOM ypOBHE — OBIAJICHUE
00yYaroIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(GYHKIIMOHAIBHOM OpraHu3allui >KUBBIX CHCTEM
Pa3HOro paHra u NpuoOpPETEHNE YMEHUM UCTIOIB30BaTh 3TH 3HAHUSI JIJIsl TPAMOTHBIX JIEUCTBUMN
B OTHONIIEHUU OOBEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE
o0ecreuynBaeTcs perieHueM CIEeIYIONUX 3a1a4:

OCBOEHHE OOYYaIOIIMMUCA CHUCTEMbl 3HAaHUW O OWOJOTUYECKUX TEOPHUSX, YUEHHUSX,
3aKOHaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPABUIIAX, CIyXKaIUX OCHOBOU JJisi (HOPMUPOBAHUS
MPEJCTABICHUI O €CTECTBEHHO-HAy4YHOH KapTUHE MHUpPa, O METOJlaX HAYYHOI'o IMO3HAHUS,
CTPOEHHH, MHOTOOOpa3uu U OCOOCHHOCTSAX >KMBBIX CHUCTEM PA3HOTO YPOBHSI OpraHU3allii,
BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;



dbopMupoBaHre y 00YyUaIOIIUXCS MO3HABATENbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUECKHUX
CIIOCOOHOCTEM B MpoIlecCe aHallM3a JAaHHBIX O MYTAX Pa3BUTHA B OHOJIOTMH Hay4YHBIX
B3TJISII0B, HJICH U TIOJXOA0B K U3YUYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIlNH;

CTaHOBJICHHE Yy OOydaromuxcs oOmeld KyIbTypbl, (YHKIMOHAIBHONW TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OTICHUBATH SIBJICHUS OKPYIKAIOIIET0 MUPA KUBOU MTPUPOIBI HA
OCHOBAHHH 3HAHUU U OTbBITA, TTOTYUYECHHBIX MPU U3YUYECHUU OHOJIOTHY;

dopmMupoBaHre y 00ydaromuXcss YMEHUH WIUTIOCTPUPOBATH 3HAUCHUE OMOIOTHYECKHUX
3HaHWW B MPAKTUYECKON NEATEIHHOCTH YENIOBEKa, Pa3BUTHUU COBPEMEHHBIX MEIUITMHCKUX
TEXHOJOTHI U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE yOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEIOBEKOM >KMBOUM MPUPOJIBI,
HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COONIOACHUS HSTHUYECKHMX HOPM IMpHU
NPOBEJCHUH OMOJOTUYECKUX HUCCIIeIOBAHU;

OCO3HaHWE [EHHOCTH OMOJIOTUYECKUX 3HAHUH IS MOBBIIICHUS YPOBHS 3KOJOTUYECKON
KYJBTYPHI, U151 GOPMHUPOBAHUS HAYYHOTO MHUPOBO33PCHHSI;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHHUI B MOBCEIHEBHON KU3HH JJISI OLEHKH
MOCJICJICTBUNA CBOEH JIESITENIbHOCTU MO OTHOIIEHHIO K OKpYy)Karouleh cpene, COOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE Mep MPOPUIAKTUKN 3a00JIeBaHUH.

B cucreme cpeanero oouiero o0pazoBanus «buosorus», uzydyaemas Ha 0a30BOM YPOBHE,
SABJISIETCSI 00s13aTEILHBIM yUY€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB MPEAMETHON 00siacTu
«EcTecTBeHHO-HAyYHbIE TTPEIMETHD.

Jlst uzydenust Ouojaoruu Ha 6a30BOM YPOBHE CpPEeHETO 0011ero 00pa3oBaHusi OTBOAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Ponw Ouonoruu B opMUpOBaHNY COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCaHuE,
U3MEpeHHe, KiIacCu(pUKaMsi, MOJCTUPOBAHNE, CTaTHCTHYECKass 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptperst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHuE pa3IMYHBIX METOOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMS.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHHU3aIllMd OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKU ), OMoCepHBIi.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mosiekybl JJHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BEUIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BEHIECTB B KieTke. lloanepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHUECKHE CBOMCTBAa OenkoB. buomoruueckue
GyHKUIHUU OENKOB.



depMeHTHI — Oroornyeckue Karanuzatopsl. CTpoeHune pepMeHTa: aKTHBHBIH
HeHTtp, cyOcrpatHas crnenuduyHocTth. Kodepmentsl. Butamunsl. OTtinuus
(GbepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

YraeBoasl: MOHOCaXapu bl (T0K03a, pru03a U 1e30KCUpru003a), Iucaxapuibl
(caxapo3a, JlakTo3a) M TOJHMCaxapuibl (Kpaxmaj, TJUKOTeH, LEeJUII0I03a).
buonoruyeckre GyHKIIMH YTIIEBOIOB.

Jlunuaer:  Tpurauuepunbl, dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPBHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Krnerka kak nenoctnas sxuBasi cucrema. OO1ue npu3Haku KJIETOK: 3aMKHYTast
Hapy»kHas memOpana, monekynbl [IHK kak reneruueckuit ammapar, cuctema
cCUHTE3a Oelnka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckor kieTku. Kierounas crenka Oakxrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHKIuu. [{uTormmasma u e
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
I30CcOMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxaeHne MUTOXOHJpUN W Tuiactud. Bunbl mmactun. HememOpaHHbIe
OpraHoOuJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUI0B KJIIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1IeHTp KieTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIjia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeiesieHne XUMUYECKUX SJIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuognveckass TadiauIa XUMHUYECKUX DIIEMEHTOB,
«CTpoeHue MoeKyIbl Boab», «brocuntes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kuciotel. JJHK», «Ctpoenue mMonekyibi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHON KIIETKNY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIIETKU,
«CTpoeHue spa KIETKN», « YTIIEBOIAbD, «JIumuasn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

JlaGopatopuas pabora Ne 1. «lM3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpoeHHS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMusIUs (TUIacCTHUEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Pois ¢pepmeHTOB B
0OMEHE BEIEeCTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®orocunte3. CmeroBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emwsie. BausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciueryieHue BellecTB, BBbIJEICHUE U
AKKyMYJIMPOBAaHHUE SHEPTHH B KJIIETKE. DTarbl SHEPreTHYecKoro ooMeHa. I mukomnus.
Bpoxenne u ero Buabl. KucimopogHoe OKHCIECHHE, WA KIETOYHOE JIbIXaHHE.
OxucnurensHoe GpocopunupoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiun marpuuHoro cunre3a. ['enernueckas wuHdpopmanus u JHK.
Peanuzanusi renerndeckoit wHbOpMalnuM B KIETKe. ['€HETHYECKHM KOA U €ro
cBoicTBa. Tpanckpunuus — Marpuusblii cuaTe3 PHK. Tpancmauus — 6uocunres
Ooenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKuCIOT. Ponb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHSI U SKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnm pacTteHuid, XWBOTHBIX M YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BHY) — BozOyaurens CIT/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. Y. Usanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUY,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «Crtpoenre u xuzHeHHbld nukia Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounblii 1uKkII, WM SKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBI HabOp — KapHOTHIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE Ha0OPHI. XpomaTumsl.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHAWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIeTKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U mososoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
criopooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHHUE
OpPraHU3MOB, €0 3HAYCHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHUS OT OECIOJIOrO.

Meito3. Craguu meino3a. IIpomecchl, nmpoucxoadiue Ha CTaguaX MeEnosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornuecknii CMbICT U
3HaYeHUE MeKo3a.

l'amerorenes — mnporecc oOpa3oBaHUS TIOJOBBIX KJIETOK Yy JKWBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHHE U PAa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, AWIEKIIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKIETOK W CcrepMaro3ousoB. Oriog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAJIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 LIBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpOEHHE TIOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii mukmy», «Pemnukanusa JTHK», «Murtos»,
«Metosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAIOMINX U
4yesi0BeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKONIUTAIOIIETOY, «SHIEeKIeTKka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHUTHasE MOJEIb-alIuihuKanus «JleneHue KIeTKw», MOJEb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Micropus pa3BuThs reHETUKU. POk uronoruu
U SMOpPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. MeETOoIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOICHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATus. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MoHorubpuiHOe CKpelmuBaHHue. 3aKOH €AWHO-O0pasus THOPHUIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH pacCIICIUICHUS MPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [1oTHOE ¥ HEeMoJIHOE TOMUHHUPOBAHUE.

JurubpunHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  l{UTOreHeTHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyollee ckpeniuBanue. Mcrnoap30BaHue aHaIU3UPYIOLIETO CKPEIUBaHUS
JUISL OTIPEJICSICHHS] TEHOTHIIA OCOOH.

CuemieHHoe HaclieqoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHoOMy
HaCJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B Pe3yJbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHYMBOCTH. BapualimoHHbIi psil M BapuallMOHHAsS KPUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKA U MX
HOopMa peakuuu. CBoricTBa MOANGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalnmoHHasi u3MeHUuBOCTh. Kitaccudukaius MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U Mpu4rHbI MyTauud. MyTareHHbie (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacleAcTBEHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka wenoseka. Kapunorun wyenoBeka. OCHOBHBIE METONBI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKui, OJIM3HEOBBIN, IIMTOT€HETUYECKUH, OMOXUMUYECKUMH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHnHOE ONIPENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-anamm3a. HacnencTtBenubie 3a0o0jeBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHAIBI
3JI0pOBOI0 00pa3a XKU3HH, TUArHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMmoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmu1s! u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IUTOrCHEeTUYECKast
OCHOBa», «3aKOH PACILEIUICHUS U €r0 IUTOI€HETUYECKAsi OCHOBA», «3aKOH YNCTOTBI
rameT», «Jurubpunnoe ckpemubanue, «Llutosornyeckre 0OCHOBbI AUTUOPUIAHOTO
CKpemuBaHus», «Meios», «B3anMoencTBue aulenbHbIX T€HOBY, «I eHeTnueckue
KapThl PACTEHMI, )KUBOTHBIX U YeJOBEKa», «['eHeTnka mnoia», «3aKOHOMEPHOCTU
HACJIEJOBaHUs, CLEIUIEHHOIO € IOJIoM», «KapuoTumbl yenoBeKka U KUBOTHBIX),
«Bunel u3menunBocTH», «MonudukanronHas HW3MEHUYMBOCTHY, «HacnemnoBanue
pesyc-hakropay, «I'eHeTuka rpynn KpoBu», «MyTalluOHHAs U3MEHYUBOCTb.

O6opynoBanue: MoJeNHU-alIIUKaIu «MOHOTMOpUIHOE CKpPELIUBAHHE,
«HenonHoe noMmuHUpoBaHue», «JuruOpuaHoe ckpemuBaHue», «llepekpéct
XpOMOCOM», MUKPOCKOI ¥ MUKpoIipenapar «/{po3oduna» (Hopma, MyTauuu Gopmsl
KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».



JlabopaTopHble ¥ NpakTHYecKue padoThbl:

JlabopatopHas pabota Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y TIPO30(PUIIbl HA TOTOBBIX MUKPOIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yueHne Moan(UKAITMOHHON W3MEHUNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOTO PSJia U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTaBlieHHME U aHalu3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka U MpPOUECC. 3apOKJICHHUE CEJEKUUH W JIOMECTUKALIMS.
VYyenue H. U. BaBuiosa o ieHTpax NpouCcX0oxAEHUS 1 MHOT0O0Opa3us KyJIbTypPHBIX
pactenuil. LIeHTpbl NpONCX0XKACHUS JOMAIIHUX KUBOTHBIX. COPT, TOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNEKINU. MacCoBBI U MHIMBUYaJbHBIH OTOOPHI B
CEJIEKLIMM pPAacTeHUl M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — HUHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otpanénnas rudpuanszanus 1 e€ ycnexu. IcKycCTBEHHBIM MyTareHe3 v MnojaydeHue
IOJIMIUIOUI0B. JIOCTHKEHNS CEJIEKIIUNA PACTEHHUH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHXKEHepHUs. OTalbl
co3ganusi pexomOuHantHo JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHXeHepus. Kierounele KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiionnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkosoruuecknue W dtudyeckue  npodmembl. MO —  reHeTuyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuubr u cxembl: Kapta «lIeHTpbI NPOUCXOXKACHUS M MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ©. MBanoBay,
«ITomumnonnusa», «OO0bEKTBl OuoTexHONOrUM», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», « KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBanue: MyJISKHU TUIOJIOB U KOPHETTIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX03sUCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKIMU PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTo B OWONOruU. BriusiHue 3BONIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBugerenncTBa 93BOJOIMU. [lajgeoHTONIOrMYECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u Hprop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUUECKHE: CXOJACTBA U PA3IUuus SMOPHOHOB PpAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHE: TOMOJIOTHMYHbBIC, aHAJIOTMYHbIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OIMYECKHX IMyTEeh y BCeX
OpTraHU3MOB.

OpomonvonHas  teopusi Y. JlapBuna. Ilpeanochiiku BO3HUKHOBEHHS
JapBUHM3MA. JIBWOKyIIME CWIBI JBOJIONUM BHUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAHUUYECHHOCTH PECYPCOB, HEOMpEIeEHHAs W3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus 3Bontounn (CTI) U €€ OCHOBHBIE MOJI0KEHUS.

MukposBomonus. [lonmynsiuus kak equHUIA BUJA U BOJIOLIMH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B NpuUpojae. MyTallmOHHBIN
mporecc ¥ KOMOWHATUBHAS W3MEHYMBOCTH. [lOMyNISIMOHHBIE BOJHBI U Jpeiid
reHoB. M3ois1ust 1 MUTpanus.

EcrectBeHHbIil 0oTOOp — HampaBiswoomui (akTop 3SBOIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6aeHHOCT, OpPraHW3MOB Kak pe3yibTaT 3Boitonuu. [Ipumepbl
PUCTIOCOOJICHH Y OpraHu3MOB. ApoMOp(h 03l ¥ HIUO-aTaTAIIHAH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

Makposposnonusa. Dopmbl  3BosOIMU:  duUNIeTUYECKas, JIUBEPreHTHas,
KOHBEPreHTHasl, napamienbHas. HeoOpaTtumMoCcTh 3BOTIOLINH.

[Ipoucxoxaenne OT HeclelualIu3upOBaHHBIX MpenkoB. [Iporpeccupyromias
crienuann3anus. AJanTABHAS pauaIus.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
Bap, 2. I'ekkenb, @. Mromiep, A. H. Ceepiios.



Tabnuub! u cxembl: «Pa3BruTHe opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Popmbl  OoppObI  3a
cyliecTBoOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpPTOB PaCTEHHI»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «llomymsanum»,  «MyTanuoHnHas
U3MEHUYUBOCTE», «ApoMopdo3bly, «Unnoamanrammm», «OO0mas aereHepanus,
«/IBmxkymue cuiabsl 3Boionun», «Kapra-cxema wapmipyTta myTtemectBus Y.
Hapsuna», «bopbba 3a cymniectBoBaHue», «IIpucrnocobIeHHOCTh OPraHu3MOBY,
«I'eorpadpuueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000PA30BAHUE.

OOopynoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3jIM4YHBIMA THUIIAMH OKpPACKH,
HaOoOp IUIOAOB M ceMsiH, Koiiekuus «lIpumepbl 3alUTHBIX NPUCIIOCOONECHUN Y
KUBOTHBIX», MOZeNIb «OCHOBHBIC HAIPaBJICHUS DBOJIOLHUN», O0BEMHAS MOJEIb
«CTtpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, Koiwekuus «Dopmbel CcoOxXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkanus «llepexpéct
XpPOMOCOM», BIIaXKHbIE TIpenapaThl «PazButue Hacekomoroy, « Pa3BuTue JAsSrymkKkm,
Mukponpenapar «/Ipozoduna» (Hopma, MmyTanuu GopMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

Jlabopatophas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHble TpPENCTABICHHUS O 3apOXKICHHM >XU3HU. HayuyHbple runoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHYECKas
ABONIONMSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
OKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBOMOINK. HavanpHbIe aTansl
ounonornyecko sBomonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP ¥ BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLUS.
@opMHUPOBAHUE OCHOBHBIX T'PYMII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emse mo spam M nepuojaMm. Karapxeil. Apxeickas u
nporepo3oiickas Hpbl. l[laneo3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CHITYPUUCKHM, TEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o030iickas 3pa 1 €€ NepuoAbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaiiHo3olickas »9pa W €€ TNepuoabl: TNaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTIOT€HOBBIMN.

XapakTepucTUKa KJIMMaTa U TeO0JOTHYECKUX IpoueccoB. OCHOBHBIE ATallbl
3BOJIIOLIMM PACTUTEIBLHOTO M JKMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUld H
XKUBOTHBIX. [l0osiBNIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucreMa OpraHMYecKOrO0 MHpa KaK OTpakeHHE »3Boitonud. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYNIIbI OPraHU3MOB.

DBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuil o
MPOUCXOXKJIECHUM YesoBeKa. MeTtoabl u3ydyeHus aHTpororeHe3a. CxojcrtBa u
pa3IMuus 4eJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBrxymue cuibl (hakTopsl) aHTporiorene3a. HacneacrtseHHas ”3MEHUYMBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HU, U3TOTOBIICHHE OpPYIUi
Tpya, MBILJICHUE, PEYb.

OCHOBHBIEC CTaIMM ¥ BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HYenoBek
yMenbld, Yemoek npsaMoxoasmui, YermoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 0O0JACTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckas).  YepTsl  MPUCHOCOOJICHHOCTH  MpEJCTaBUTEEH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpers: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel 1 cxeMmbl: «BosnukHoBeHue CoytHeUHOM cUCTeMBl», «Pa3Butue
opraHuueckoro wmupa», «PacturenbHas kieTka», <« KuUBOTHasi  KJETKay,
«ITpokapuoTtnueckast kineTka», «COBpEMEHHAsi CHCTEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAaJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeumme moam», «peBHue moan», «llepsbie
COBpPEMEHHBIE JIIOIN», «HemoBeuecKkue paco».

O6opynoBanme:  Mysku  «lIpoucxoknerne — denoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONA, HEaHJepTallblla, KPOMaHBLOHIIA), CJIETKH WU
U300paXeHUsT KaMEHHBIX OpYAMM NEPBOOBITHOIO 4YEJIOBEKa (KaMHU-YOMMEPHI,
pyowna, ckpebiia), TE€OXpOHOJOTHYecKas Taliuna, KouieKuus «Dopmel
COXPAHHOCTH MUCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble ¥ NpakTHYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUHN U
YKUBOTHBIX B KOJIJIEKITUSX).

DKCKypcHsi «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUui My3eil).

Tema 3. Opranusmbl U OKpYysKamoas cpeaa.



OKOJIOTHSI KaK HayKa. 3ajaui U pa3zesibl SKOJIOrMU. MeToIbl 3KOJOTHYECKUX
UCCJIeIOBaHUA. DKOJIOTMYECKO€ MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Krnaccuduxarmus skomornueckux (HaKkTOpoOB:
abnoTtuuyeckre, OWOTUYECKME W aHTPOINOreHHbIe. JleHcTBHE HSKOJIOTMYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoan3M.
[IpucniocoOnenust OpraHU3MOB K  JCWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosiornueckue puTMsl.

buotnyeckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapazutusm, koomnepanus, MyTyaau3M,
KOMMEHCANIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHne OMOTHMYECKHX B3aMMOJCHCTBUI MAJisi CYyIIECTBOBAHUS OpPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyisauud. (OCHOBHbIE TMOKa3aTeau
NOMYJISIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
mMurpanus. J[lmHaMyka 4uCcI€HHOCTH MOIMYJISIUU U €€ peryJssuus.

JdemoHcTpanuu:

[Moptpetsi: A. I'ymb6oasar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «l[Ipupogusie 30Hb1 3emun», «Cpeasl oOUTaHUS
opranusMoBy», «®@oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJIsuuu nHPy30puu-Tyhenbkny, «lumessie menm.

JlabopaTopHble ¥ NpakTHYecKue padoThbl:

JlaGopartopnas pabora Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padborta Ne 4. «BiusHre cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padorta Ne 2. «[1oacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUN.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CHCTEMBbI.

Coo0miecTBOo opraHuzMoB — OuoieHo3. CTpykTypsl OHOIIEHO3a: BUIOBAs,
NpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunabl-nomunantel. CBs3u B
OHOILIEHO3E.

DKoyloruyeckre cuctembl (d9kocucteMbl). I[loHsitTue 00 »sKocucTeMe W
ounoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3kocucTeMbl. [IumeBsle nenu u cetu. OCHOBHBIE
MOKa3aTelld JKOCUCTEMbI: OHoMacca, MPOAYKIHUsA. IKOJOTUYECKUE MUPAMUIbIL:



OPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBONCTBAa 3KOCUCTEM: YCTOWYHBOCTD,
camoperysanus, pazsutue. Cykieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOIO
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunBoctu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOro pazHoOOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o O6mocdepe. I'panuiipl, coctaB u CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omocdepnl Kak
r100aIbHOM 3KOCHCTEMBbl. J[MHaMHMueckoe paBHOBecME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMUYECKUE LUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6nochepe 3emiu. AHTPONIOreHHbIE U3MEHEHHS B Orocdepe.
['mo6asibHbIE HKOTOTHYECKUE TPOOTEMBI.

CocymuiecTBoBaHMEe NPUPOJIbI U YesoBeuecTBa. CoxpaHeHne 6Mopa3Ho00pa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa panuMOHAIBHOIO YIPAaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTIOIb30BaHuE. JlOCTHKEHNs OMOJIOTHH U OXpaHa
IPUPOBIL.

JdeMoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumsr u cxemsl: «Ilumessie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llenmn nutanusy, «IKoIOTHUECKass TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE BO3/ICUCTBUS Ha IPUPOAY», « BaxkHENIIME NICTOUHNKY 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHelas coctaBisitomias ouochepsn,
«®Daktoper  nmerpamanuu  mouBy, «llapHukoBeii  AddexT»,  «DakTOpHI
paIuoOaKTUBHOIO 3arpsi3HeHus Ouocdepn»y, «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor a3zora B Ipupoae.

OO6opynoBanue: MoOJeNb-anmuIuKaus «TunudHble OMOILIEHO3B», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJEKINH «bruoreHos3y, «Bpeaurenn BaxHEHIINX
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYP», TepOapun U KOJIJIEKIIMU PACTCHUHN U )KUBOTHBIX,
IpUHAJIEKAIINE K Pa3HBIM KOJIOTMYECKUM IpynnaMm ogHoro Buaa, KpacHas kaura
Poccuiickoii  ®enepamnun, wn300pakeHUST OXPAHSAEMBIX BHUIOB pACTEHUU U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalOTCs TpeOOBaHUS K pe3yjibTaTam
OCBOEHHUS  OOYyYalIIUMHUCA TporpaMM cpeiaHero oOimero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJ/IBTATDBI

B cTpykType JIHYHOCTHBIX PE3yJbTATOB OCBOCHHUS MpeaMeTa «bHOoJIOrus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIMMUCS POCCHUHCKON
rpaXxJaHCKOM MAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONpPEACJICHUIO, HalMyue MOTUBAIlUM K OOy4YeHUI0  OuOJIOTUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUN JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buojorus» AOCTUTalOTCS B
CAUHCTBE YYEOHOM M BOCIHUTATEIHHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSMH, TPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUSI W CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MMOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpoJie U
OKpYKaroleu cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpPHMEHTAIlMl, TIO3UTHBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



0CO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEMN, YBaXKCHHE 3aKOHA
Y TIPaBONOPSIKA,;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIESITEILHOCTH MPU CO3JJAHUH YIEOHBIX
IIPOCKTOB, PEIICHWH YyYeOHBIX U TO3HABAaTEIbHBIX 3a7a4, BBITIOJHEHUU
OMOJIOTMYECKHUX IKCIICPUMEHTOB;

CITIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMIO IO OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COIUAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJICPKAHNS,

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON rpakJaHCKOU UIGHTUYHOCTU, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iepe PoauHou, ropnoctu
3a CBOM KpaH, CBOK POJHMHY, CBOM S3BIK U KYJIBTYPY, HNPOLUIOE M HACTOAILICE
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIECINIO U MaMSITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJIOTHH, IOHUMAHHS 3HA4YCHUS OWOJOTMM B IIO3HAHWU 3aKOHOB
MIPUPO/JIBI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO 0OIIIEeCTBA;

ujeiHas yOoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3ammute (OTeuecTtsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHWE IyXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/1a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUIH;



NOHMMaHUE 3MOLIMOHATILHOTO BO3JEHCTBUS )KUBOU IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKCHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
NPOSBIISITH KAYECTBA TBOPUYECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOyYHus:

NOHMMaHUE U pean3alysi 3J0poBOro 1 6€301macHoro oopasa xKHu3Hu (310poBoE
UTaHue, COOJII0IeHNE TUTUEHUYECKHUX MPABUII U HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHATUI W OT/AbIXa, peryisgpHas (Qu3nueckas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH MNPaBWI HHJIMBUIYAJIbHOTO M  KOJUIEKTMBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHHUE MOCHEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yNOTpeOIeHUS
AJIKOT'0JIs, HAPKOTHUKOB, KYpEHUs);

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AaKTHUBHOH JESTENIbHOCTU TEXHOJOTMYECKOW W COLMAIbHOU
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO
BBINIOJIHATH TAKYIO JIESITEIbHOCTB;

UHTEpPEC K Pa3InyHbIM cpepaM NpodhecCHOHATBHON JEesATENIbHOCTH, YMEHUE
COBEpIlAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccun U peaan30BbIBATH
cOOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CamM0OOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrM4eCKOro BOCIIUTAHMSA

AKOJIOTMYECKH 11€JIeCO00pa3HOE OTHOUIEHUE K MPUPOJIE KAaK UCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYILIECTBOBAHUS;

HOBBIIIEHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: MPUOOPETEHHE OIbITA
IUTAHUPOBAaHMsI TIOCTYIIKOB M OLIGHKM HUX BO3MOXHBIX IIOCIEACTBUU IS
OKPYKaroUIEH CPEbI;

OCO3HaHUE riI00aJbHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM W MyTel HxX
peLIeHus;

CIIOCOOHOCTH MCIIOJIB30BATh MPUOOPETaEMble IPU U3yUEHUN OMOJIOTUH 3HAHUS
U YMEHUS I[pU peHlieHHH MpoOiieM, CBA3aHHBIX C  palMOHAJIbHBIM
PUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUS B IPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAxX, OXpPAaHY BHJIOB,
IKOCHCTEM, OHOChEpPHI);



AKTUBHOE HENPUATHUE IECUCTBUM, TPUHOCAIINX BPE OKPYKAOLIEN IPUPOTHOU
cpene, yMEHHe MPOTHO3MPOBATH HEOIArONMPUSTHBIE IKOJIOTHYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUN U NIPENOTBPALLATh UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIIBHOM
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTMYECKOM
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIUAJOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aMMOJICHCTBUSI MEXKTY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKku OWOJOTMM Kak HAyKd, OCO3HaHUA €€ poJu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalollleM MHUpPE KaKk O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
o01lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaeM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUM JUISI COBPEMEHHOM NMBWIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTHMYECKUX 3HAHUM B IEIAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
NpU U3YYEHUU OUOJIOTUH;

MOHUMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4yaeMble 3HaHWS [JIs aHajdu3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIFOUEHHMs] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIL30BaTh OHOJOTHMYECKUE 3HAHUS IS
peuieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAYYHOW MAESATEIbHOCTU, TOTOBHOCTh OCYIIECTBISATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTD NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIIOYAIOT: 3HA4YMMble Ui (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIMIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHATHUSA, OTPaXKarollre
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeONU(PUKY METOMO0B TIO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS, SBICHHE, TPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue, HaO0IeHUe, U3MEPEHHUE, YKCIIEPUMEHT U APYTHX ), yHUBEpCAIbHbBIE
ydeOHbIE JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYISATHUBHBIC),
obecnieunBaronie GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMATIbHOM
KOMIIETCHIINA  OOYYarOMIMXCS, CHOCOOHOCTh OOyYaromuxcsi HCIOJIb30BaTh
OCBOCHHBIEC MEXKIMCIUIITMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIEe IeMCTBUS B TO3HABATEILHON M COLIMANIbHOMN MpPaKTHKE.

MeranpeaMeTHbIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI CPEAHETO OOIIETO
00pa30BaHUsI TOJKHBI OTPAXkKaTh:

OBinanenue YHHUBepPCAJIbHBIMH yueOHBIMU M03HABATEJILHBIMH
NeUCTBUAMMU:

1) 6a3oBbIe JIOrHYeCKHE TeHCTBUA:

CcaMoOCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHMM TPHUEMBI JOTUYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUKA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpeNIeNATh IeNU JeATeNbHOCTH, 3a/laBasi IapaMeTphl M KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTH C TTOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, ETyKTUBHBIE, IIO
AQHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IMPUMEHSTH CXEMHO-MOJICTTLHBIC CPEICTBA JUTSI TPEICTABIICHHS CYIIECTBCHHBIX
CBS3€H W OTHONICHWA B U3yYaeMbIX OHMOJOTHYECKUX OOBEKTAaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJa, BBISIBICHHBIX B PAa3IMYHBIX WH()OPMAITMOHHBIX
UCTOYHUKAX;



pa3pabatrbiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaan3a HUMEIOLIUXCS
MaTepualbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOIHATH pabOTy B YCIOBUSIX PEAILHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBBIKAMHU Y4€OHO-HCCIIEI0BATEIbCKON U MMPOESKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3perieHus MpoOJieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3IMYHbIE BUbl JEITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HAaHHA, €r0 HHTEpIpeTaly, MNpPeoOpa3oBaHUI0 U NPHUMEHEHUI0 B YYEOHBIX
CUTYalUsX, B TOM YHUCIIE MIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMUpPOBaTh HAYUYHBIH TUI MBILIUICHUS, BIAJI€Th HAYYHONU TEPMUHOJIOTHUEH,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMU;

CTaBUTh U (HOpPMyIHpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbLHOU
NS TeIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISIT NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3aj4auy,
BBIJIBUTATh TUNOTE3Y €€ PellleHUs], HAaXOAUTh apIyYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJI€ pELICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYLIECTBJIATh LIE€JECHANIPABICHHbIA MOUCK MEPEHOCa CPEICTB M CIOCOOOB
JeMCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBbHYIO U MPAKTHUUECKYIO O0JacCTH
KU3ZHENIEATEIbHOCTH;

yYMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTAaTh HOBBIE HJIEW, MpeJJiaraTb OPUTHHANBHBIC MOAXOAbl M PEHICHHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, I0IMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ nundopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOUHHMKAX MH(OpMAIUK (TEKCTE Yy4eOHOTro
nocoOusi, HAYYHO-TIONMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3upoBaTh
UHGOPMAIUIO Pa3IMYHBIX BUJOB U (POPM IMpeCTaBICHUs, KpUTHUECKH OLIEHUBAThH
€€ TOCTOBEPHOCTh Y HETIPOTHBOPEUNUBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TMUHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor uHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TIpeICTaBIICHUS
Ounoaornyeckor HHPpopManuu (CXxembl, rpaduKu, AUarpaMMbl, TAOIHILIbI, PUCYHKH U
Apyroe);

UCIIOJb30BaTh HAYUYHBIH A3BIK B KadecTBe CpeAcTBa Mmpu paboTe c
Ouosjornyecko HHPOpMalME: MPUMEHATh XUMHYECKue, (Qunyeckue u
MaTE€MaTUYECKUe 3HAKW W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M NpeoOpa3oBhIBAaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUThl  MH(OpMaIuwy,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1ienme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHM TO CYIIECTBY OOCYXIaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXIACHHS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3a]]a4M, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILIUN APYTUX yYaCTHUKOB
JMaNIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHUs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PAa3IMYHBIMH CHOCO0aMU OOIIEHUS W B3aUMOJICHCTBUS, MOHUMATH
HaMEpEeHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECEeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEéPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIH30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYATLHON
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ICHCTBHI C y4ETOM 0OIIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 4jieHa KOJIUICKTHBA;

OpUHUMATh IIeId  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIATh IUIaH JCHCTBUH,



pacnpenenarh poiid C y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIA/1a U KAXJAO0r0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE IPOEKThI, OLICHUBAaTh MHJIEH C IMO3ULIHMH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TMO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IUYHBIX
CUTYAaLUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBISBICHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIIMX;

CaMOCTOSITENIbHO OCYIIECTBIIITh MO3HABATENIBHYIO JNESITEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
NEeSATENbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOSITENIbHO COCTABIIAT IIJIaH PELICHUS TPOOJIEMBI C YIETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

JaBaTh OI[EHKY HOBBIM CUTYallUsIM;

pacIMpsTh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHHII;

JieNiaTh OCO3HAHHBIN BHIOOD, ApTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3
pelIeHuE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO ILIUPOKOW HPYIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTElIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEIIEHUs MO HX
CHUKEHMUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYIMX IIpM AaHAJINW3E pEe3yJIbTaTOB
NEeATEIbHOCTH;



3) npuHsATHE ce0si M IPYTrHUX:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TMPU aHajdu3e pe3yJbTaToB
NEeATEeIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo Ouonoruum Ha
0a30BOM YPOBHE BKIIIOUAIOT celUpUIecKue s yueOHoro npeamMera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHMIO, HHTEPIPETAIIMH U
npeo0pa3oBaHUI0 3HAHUM, BUIBI JESITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHbIX YUYEOHBIX CHUTYyallUsX, a TaKkKe B peajbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouonorumed. B mporpamme mnpeameTHbie
pe3yJIbTaThI MIPEACTABICHBI IO TOJaM 00yUYEHUSI.

[IpenMeTrHble pe3ynabTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» ¢ 10
KJacce NOJKHbI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAYyYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCUICKHUX U
3apyO0eKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pellIeHUs dKU3HEHHbIX 3a/1a4;

YMEHUE paCKpbIBAaTh COJEpKaHUE OUOJOTMYECKUX TEPMUHOB M MOHSATHUM:
KU3Hb, KJIETKA, OPraHU3M, METa00I13M (OOMEH BEIIECTB U MPEBPALLEHUE SJHEPTHH ),
roMeocTa3 (camoperyssilus), YypOBHEBas OpraHU3alMs JKUBBIX  CHCTEM,
CaMOBOCTIPOU3BEACHHE (PEIPOIYKIIHS ), HACIEACTBEHHOCTh, K3MEHUYHUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, LIEHTpaJibHas JIOTMa MOJIEKYJsipHOM Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4yeHust (0 1ieHTpax MHOT000Opa3usi u
IPOUCXOXKIEHUS KyIbTYpHBIX pactenuit H. V. BaBunosa), onpeaensts rpaHuiibl KX
IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIAMH HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB U SIBJIEHUM, OpPraHU3alus W NPOBEJIECHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSICHEHHWE TMOJIYYEHHBIX pE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JIEJIaTh BBIBObI
Ha OCHOBAHMH ITOJTYYEHHBIX PE3YJIbTATOB;



yYMEHUE BBIJEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpPALICHUS SHEPIrUU B KIETKE, (POTOCUHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHno3a,
OTUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOTO pa3BUTHS  OpTraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJYyUYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS MPAKTUYECKUX PEUICHUN B IOBCEAHEBHOMU
KHU3HU C MeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpYKaroIMX J0AeH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUSI B OKpYKaroIien
OPUPOAHON cpejie, MOHUMaHWE HEOOXOJAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOMU OonosIoruu u OHMOTEXHOJIOTUI TUIS palMOHAIBLHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh JJIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
OUTHOPUIHOE CKpEIllMBaHUE, CLEIUICHHOE HacJe0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPUJIHOTO CKpPEIIMBAHUS JUIsl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAAThH
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHWBATb M HHTEPHPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMALIMH, HAYYHO-IIOMYJIIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCJIEIOBAaHUI B OWOJIOTHH,
MeAMILIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011251 OMOOTMYECKYI0 MH(DOPMAIIMIO W3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUsI yueOHOro npenmera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOI'O MHPOBO33PEHMs, O BKIJIAJ€ POCCHUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa IS pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATH COAEPKaHNE OMOIOTMYECKUX TEPMUHOB U MOHSATUMN: BU/L,
NOMYJISIIUsL, TeHO(OH, HSBOJIIONUSA, ABUXKYIIHME CHIbI ((aKTOphl) SBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,
OPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHThl, LENu IUTaAHUu,
AKOJIOTHYECKas MupaMua, OuoreoueHos, ouocdepa;



YMEHHME WH3j1araTh OHOJOTMYECKHEe TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactsa K. M. bapa, uepengoBaHusi TiaBHBIX HalpaBlI€HUN U
nyteit aBomoru A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
ONpEeNeIIATh TPAHULIBI UX TPUMEHHUMOCTH K KUBBIM CHCTEMAM,;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHCAHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBIICHWH, OpraHu3alus U IpOBEJICHUE
OHMOJOTUYECKOT O IKCIIEPUMEHTA, BbIIBUKEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXAY HUCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE IOJYYEHHBIX PpE3YyJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
HA OCHOBAHMH IMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BHJIOB, MOMYJSUA, NTPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JIEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OpPraHu3Mbl, MEepeHoca
BELIECTB W IIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKUX
IIUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJyUYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUI IPUHATUS NPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HH C LEeJIpl0 o0ecredeHus: Oe30IacCHOCTH CBOErO 3J0pOBbS M 340POBBS
OKpYKaIOIIMX JIOACH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpPY KaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIHOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PALIMOHATILHOTO TPUPOAOIIONH30BaAHNUS;

yMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIeCTB U YHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpaKTUYECKHe paboThl, cOOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPHPETHPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMALIMH, HAYYHO-IIOMYJIIPHBIE
MaTepHasibl),  paccMaTpuBaTh  TJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03[1aBaTb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011251 OMONOTHYECKYI0 MH(DOPMAILIMIO U3 HECKOJIbKUX HCTOUYHHKOB, TPAMOTHO
WCIIOJIB30BATh TOHITUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieioB U TeM uudgpoBbie
Ne i/ P Kontpouabnsie | IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 b 2 0.5
HOTIOTIUT Kal HayKa https://m.edsoo.ru/7f41¢292
2 JKuBbie CHCTEMBI U MX OpTraHu3alIvs 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB M CTPOSHHE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6
HBHEACATEILHOCTD [IeTiH https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHUE M MHIUBUYyaTbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh M1 K3BMEHYUBOCTD 2 15 bubmuoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
CSCPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 0 4



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

11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB H TeM nudgpoBbie
Ne ni/nn P Kontpousnbie | IIpakTnueckune (upp )
NMpPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 1
IBOMOUKOHHAS OKOOTHA 9 https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE XKU3HU Ha 9 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl 1 OKpYy>Karolas cpeaa 5 1 bubmorera [TOK
p Py B pea https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
4 Coo011ecTBa ¥ 3KOJIOTHUECKUE CUCTEMBI 9 hitps:/m.cdsoo.ru/7f41cc74
bu6nuoreka [JOK
5 P 2
C3CPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME



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

IHOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bu6nmoreka [JOK
1 buoiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabI NO3HAHUS KUBOU
npupojsl. [Ipakrrdeckas padora
2 NE) lp«I/IcnoninaHHe aBlj)II/IIIHBIX 1 0.5 bubmorexa HOK
j P ' https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornyeckue cuctemsi, 1 bu6mmoreka [IOK
MPOLIECCH] U UX U3YYEHUE https://m.edso00.ru/863¢6564
4 XumMuueckuii coctaB KieTku. Boa 1 bubmuoreka [JOK
Y MUHEPAIbHBIE COJIU https://m.edsoo.ru/863e674¢
bu6nmoreka [JOK
5 benku. CoctaB u cTpoeHue 6eJIKoB 1
p https://m.edso0o.ru/863e6b72
DepMeHTbI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnmoreka [JOK
KaTaJINTHYECKON aKTUBHOCTH ) https://m.eds0o.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
bu6 OK
7 VYrinesoasl. JInnuas 1 nosmotera Il

https://m.eds00.ru/863e6870



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

bu6mmorexa [{OK

8 HyxenHoBeie kHeroTsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI N3yUEHUS bubnuorexa [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenoctHas )kuBas
cucreMa
CrpoeHnue 3ykapruoTHYECKON
kietku. JlaboparopHas padota Ne 2
<<I/I3yquHe CTPOCHMS KICTOK Bubmauoreka HOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo0.ru/863e6ff0
OaxTepuii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpETapaTax u ux
OIHUCaHUE
bub6mmoreka [JOK
12 OOMeH BelecTB Wik METadoIN3M https:/m.cdsoo.r/8636766¢
bubmmoreka [{OK
13 Potocuires. XemocHnres https://m.eds00.ru/863¢7¢98
14 DHepreTUYecKuii 00OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKU3HEHHEIN IUKIT KIETKH.
Jlenenue kiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 0.5 bubmuorexa [JOK
«HaOmroienne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOTIPETapaTaxy
16 buocunres Oenka. Peakuus bubnuorexa [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo0.ru/863e796e
17 Tpancusius — OnocuHTE3 OENIKa bubmorexa HOK

https://m.edsoo.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

13 Hexnerounsie GopMbl )KU3HH — bubmmorexa [IOK
BUPYCBHI https://m.edsoo.ru/863e7540
Bbubnuoreka [JOK
19 ®opMbl pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo0.ru/863e831e
bubmuoreka [JOK
20 Meiios
" https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 Jlaboparopnas padota Ne 4 0.5 bubnmoreka [JOK
«/3y4yeHune cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBunyanpHOE pa3sBuTHE bub6nuoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HACJIEICTBEHHOCTHU U bubmmorexa [TOK
A https://m.edsoo.ru/863e8612
M3MEHYHUBOCTH
3aKOHOMEPHOCTH HaCJIEAOBaHUS
24 npu3HaKoB. MoHOruOpuIHOE bubmmorexa [TOK
P ' pua https://m.eds00.ru/863e8878
CKpeIlIMBaHHe
UTHOPUTHOE CKPEIINBAHNE.
25 ?aKOH iefaBHcmforI;I bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJICI0BaHUS TIPU3HAKOB
CueruieHHOe Hacae0BaHUE
2% npu3HakoB. JJabopaTtopHas pabora 0.5 bubnunoreka [JOK

Ne 5 «M3yuenne pe3ynbTaToB
MOHOTUOPHUIHOTO U TUTHOPUTHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIMBaHUS Y IPO30(UIIbI HA
TFOTOBBIX MUKPOIIPENApaTax»»

7 I'eneruka nosa. Hacnenoranue | bubmuoreka [JOK
MPU3HAKOB, CLETUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnenacTBeHHas
M3MEeHYUBOCTh. JlabopaTopHas

73 pabota Ne 6. 3yuenue | 0.5 bubnuoreka [IOK
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO psiia
Y BapUallMOHHOW KPUBOM»

HacnencrenHas u3MeHYHMBOCTb.

29 JlaGopatopHas pabota Ne 7. | 0.5 bubnuoreka [IOK
«AHanu3 MyTanui y 1po30Qpuibl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpENapaTax»

bu6mmoreka [JOK

30 Tenemnia uenosexa ! https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O600I1IEHNE 10

31 teme «HacnenctBeHHOCTD U 1
W3MEHYMBOCTH OPTAaHU3MOBY»

bu6mmoreka [JOK

32 Cenexuus Kax HayKa u poLece ! https://m.eds00.ru/863e9214

1 MeToapl U JOCTHIKEHHUS CEICKIIUHI 1 bubmuoreka [JOK
pacTeHUN U )KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHomorus Kak oTpacib | bubmmoreka [JOK
[IPOU3BOJICTBA https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KITACC

KoJuunyecTBO yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabsnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIEC
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUYEeHHS 1 bubmmorexa [TOK
H A M https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTus NpeaCTaBICHUN | bubnuoreka [IOK
00 3BOIIIOLUU https://m.edso00.1u/863¢9570
bu6mmoreka [JOK
3 MuKpOo3BOIIOLUSA 1
p H https://m.edsoo.ru/863¢e9cle
[Tonynauus Kak 3eMeHTapHas
€MHULA BUJA U 3BOJIIOIUH.
4 JlaboparopHas pabota Ne 1 1 0.5 bubmmorexa [TOK
patopHai p B ' https://m.eds00.ru/863e¢99c6
«CpaBHEHME BHJIOB 11O
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JIBKyII#e CHIIbI (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(hakTOpBI) SBONIOIHH https://m.edsoo.ru/863e¢9da4
bu6mmoreka [{OK
6 EctectBenHsblit 0TO0p 1 ero GopMbl 1
P dop https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMY:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
. BUJ000pazoBanue. JlaboparopHas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOTIEHHOCTH OpraHu3Ma U
€€ OTHOCUTETILHOTO XapaKTepay
2 Hamnpasnenus u mytu 1 bubnuorexa [JOK

MaKpO3BOJJIOOHNH

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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9 Heob6patumocTts sBOMIONIMH
10 Ucrtopus xu3nu Ha 3emiie u
METO/Ibl €€ N3yYeHUSs
1 ['Mnore3sl MPOUCXOKACHUS )KU3HU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xxu3Hu Ha 3emiie o 3pam bubnmoreka [JOK
U TIEPUOJAM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarnbl YBOJIIOLUU
PacTUTEIBHOTO U )KMBOTHOI'O MHPA.
13 [IpaxTuyeckas padora Ne 1 0.5 bubnuorexa [IOK
«/3y4eHne UCKOMAEMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHuii U KUBOTHBIX B
KOJUIEKIIUSX
14 CoBpemMeHHas cuctema bubnunoreka [JOK
OpraHM4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLIYS YEJIOBEKA bu6mmorexa [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JIBrokymue cuibl ((haKToOphl) bubmmoreka [JOK
aHTPOTOTEeHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIH 3BOJIOLIUU
YyeJloBeKa
18 YenoBeueckne pacbl U NPUPOIHbIE bubnuoreka [JOK
aJlanTaliy 4eIOBEKa https://m.edsoo.ru/863eaeca2
PesepBHblit ypok. O000IeHNE 1O
19 Teme « Bo3HMKHOBEHME U pa3BUTHE
JKU3HM Ha 3eMie»
20 DKOJI0Tus KaK HayKa



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

Cpenpl 00uTaHus U YKOJIOTHIECKUE

bubmuoreka [JOK

2! (pakTOpBI https://m.edsoo.ru/863eafec
AbuoTtnueckue (GpakTopsl.
JlabopaTtopHas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 pacTeHni U3 pa3HbIX MECT 0.5 Bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanus». JlabopaTtopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmoreka [IOK

23 buorureckue pakTope! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssituu. [Ipaktuueckas pabora

24 Ne 2 «IToncuét mIioTHOCTH 0.5
MOMYJISILIUI pa3HbIX BUIOB
pacTeHuN»

25 Coo01iecTBa OPraHu3MOB — bubmmoreka [JOK
OHOLIEHO3 https://m.edso00.1ru/863eb46a

2% DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn

7 SKOCUCTEMBI. DKOJIOTUUECKHUE bubmuorexa [JOK
nupamuibl. CBOMCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 [IpupoaHbie S5KOCUCTEMBI

29 AHTPONIOTE€HHBIE YKOCUCTEMBI

10 buocdepa — rnobanpHas bubnuorexa [JOK

IKOCcHCTEMA 3eMIIH

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B OHocepe 3eminn 1

1 CocymiecTBoBaHNE TPUPOJBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IICHHE

34 teMbl «Coo0111ecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME



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