PaGouasi nporpamma y4e0HOro npeamera
«BHAOJIOT USI»
(0a30BbIil yPOBEHDb)

MHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHH TEOPETUYCCKYIO OCHOBY JUIS OTIPEICIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble mosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ynbTaToB O0y4eHHs U TPeOOBaHMI K YPOBHIO TMOATOTOBKHM BBITYCKHUKOB, MOJIOKEHHUS 00
00X MENsIX M MPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero obpazoBanust B Poccuiickoit deepannn, a TakKe MOJIOKEHUS O crienuduke OMOIoTuH,
€€ 3HaueHHH B MO3HAHUU >KUBOU npupoasl H oOecrieueHun CYIICCTBOBAHUA YCJIOBCUCCKOI'O
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OTPEICIICHBI OCHOBHBIC ()YHKIIMH MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu naét mpencTaBlIeHue O EsIX, 00 00IIel cTpaTterun 0O0ydeHus,
BOCITUTAHWS W Pa3BUTHA OOYYAIOIIHMXCS CpeACTBaAaMH y4eOHOTro mpeamera «buomorusy»,
ompeseNiseT 00s3aTeIbHOC TPEAMETHOE COJICpP)KaHUE, €ro CTPYKTYpY, pachpesesieHue IIo
paszeraM W TeMaM, PEKOMEHJIYeMYIO IOCIIeIOBATeIbHOCTh M3YyYeHHUS y4eOHOT0 Marepuayia ¢
y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKM 00pa30oBaTENILHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIINXCS.

B mporpamMMe mo OuOJIOTMH TakKe YUWUTHIBAIOTCS TpeOOBaHMUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEeIMETHbIM pe3yiabTaTaM oOy4deHHs B (OpMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JEATEIHHOCTH/YI4€OHBIX NEUCTBUI 00yJaIOMUXCs 1O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosioruu, Omaromapss 4emy B HeW MNpocMaTpuBaeTCs
HaIpPaBJICHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX C (DOPMUPOBAHHUEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MIPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKarouei
npupoaHoit cpezne. IlosTomy Hapsigy ¢ u3ydeHHeM OOLIEOMONOTMYECKHX TEOpHM, a Takxke
3HAHMUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJIOTHM YAENECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWUN B IOBCETHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YUCie: TPO(UIaKTUKH
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YENOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMUS,
000CHOBAaHHUS IKOJIOTUYECKHU II€TIECO00pPA3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEJBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHE BHUMaHUS K MPUKIAIHONW HAMPaBICHHOCTH Y4eOHOTO
npenMera «bHoNOTHs» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UTSl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHE y OOYYarOIIUXCS CIOCOOHOCTH aJanTHPOBATHCA K U3MEHEHHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecnieunBaeT (GopMUpOBaHHE y OOY4AIOUIUXCSA NPEACTABICHUNA O HAYYHOW KapTUHE MHPA,
pacmupsieT 1 0060011aeT 3HAHUS O )KUBOW MPUPOJE, €€ OTIHUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS UIsf: TO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,



dopmupoBanusi (HYHKIIMOHATLHOW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOro M OezomacHoro obpasa
KHU3HH, IKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOLICHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

bonbimoe 3HaueHue OMONOTMS UMEET TaKXKE JJIs PEIIEHUS BOCIUTATENIBHBIX U
pa3BHBAIOMINX 33/1a4 CPEIHEro oOIero oopa3oBaHus, coluanu3anuu oOyJdaronmuxcs. M3yuenue
ouosorun obOecrnieunBaeT yCIOBUS Ui (dbopmupoBaHus MHTEJJIEKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPHI, CIIOCOOCTBYET
MHTETpaluN OWOJIOTUYECKUX 3HAHUU C TPEACTABICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYCHUHN YIeOHOTO
npenMera «buonorus» COCTaBWIM OCHOBY Ul OHNpPENENEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUS, IPEICTABICHHOIO B IPOTpaMMe O OUOJIOTHH.

OTt60p conepkanus yueOHOTO npeameTa «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3ULUHI KyJIbTYpOCOOOPa3HOTO MOAX0J1a, B COOTBETCTBUM C KOTOPBIM OOYydaroluecs JOJIKHBI
OCBOWTH 3HAHUS U YMEHMsI, 3HaUMMBbIe Ui (JOPMUPOBAHUS OOIIEH KYyIbTYPHI, ONpPENEISIONINE
a/IcKBaTHOE IIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHocTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAaHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM i  (QOpMHUpPOBaHUS
MPE/ICTAaBICHU O COBPEMEHHOM €eCTEeCTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHUEHTAIMIX JIUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OMOJIOrMYEeCKOro 00pa3oBaHHUsl.

CrpykTypupoBaHUE coOJiep>KaHusl y4eOHOro Marepuaiga B MporpamMme Mo OuoJIoTHH
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOoTro npeamera «buosnorus» BblIeneHbl CIEAYIOUINE COAep)KaTeIbHbIe JIMHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO TO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa U MHOTOOOpa3ue OpraHMyecKoro Mupay,
«OBOJIIOLINS KUBOH MPUPOIBI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI.

Henp uzydyenus ydebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIEHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allud >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUIN HCIOJIb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBUN B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmkenue 1enu u3ydeHus: ydyeOHoro mnpenmera «buonorusy» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHMOJOTHMYECKUX TEOPUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOU s (popMHpOBaHUS
MIPEJICTABJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAY4YHOTO TO3HaHUS,
CTPOEHUHM, MHOTOOOPa3UU U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

(dbopmupoBaHre y 0OO0y4aroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHANM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAayYHBIX B3TJISIOB,
uzael ¥ MOoAX0J0B K U3YYEHMIO KUBBIX CUCTEM Pa3HOr0 YPOBHs OpraHU3alluy;

CTaHOBJIEHHE Yy oOOydarouuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLIEHUBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4E€HUN OHMOJIOTHH;

¢dopmupoBaHue y OOy4aroUUXCS YMEHMH WIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHUX
3HaHUH B TNPAKTHUUECKOW JEATENBHOCTH 4YeNOBEKa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;



BOCIIMTAHHUC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HAHUS UYEJIOBEKOM >KHBOI MpUupoJabl,
HE00X0AUMOCTH OepeKHOTO OTHOUICHHS K HEH, COOMIOACHUS STHUECKUX HOPM NPH MPOBEICHUH
OMOJIOTHYECKUX MCCIICI0BAHMIA;

OCO3HaHHUEC LICHHOCTHU OMOJIOTHYECKUX 3HAHUH UL TOBBIICHUSA YPOBHSA 9KOJIOTHYECKOM
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHHE NPUOOPETEHHBIX 3HAHUNW M yMEHUN B MOBCEAHEBHOM XU3HU Ul OLIEHKH
MOCJIEJICTBUI CBOEH JAEATEIbHOCTU IO OTHOILEHUIO K OKpY)XKarolleld cpele, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHHE U COOITFOICHUE Mep TTPO(UITAKTUKN 3a00JIEBaHUH.

B cucreme cpennero oobuero oopasosanus «buosnorusy», nsydaemas Ha 0a30BOM YpOBHE,
SIBIIIETCS  00s13aTEILHBIM y‘-Ie6HI)IM npeamMeToM, BXOAAIIMM B COCTaB HpeHMCTHOﬁ o0OJactu
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

st u3ydenust OMoJI0oTUM Ha 0Aa30BOM YPOBHE CpeIHEro 00IIero oOpa3oBaHUsi OTBOJAUTCS
68 yacoB: B 10 knacce — 34 yaca (1 gac B Hezento), B 11 kinacce — 34 yaca (1 yac B Hezeno).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKHUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocodueit, dTUKOW, ICTETHKON W mpaBoM. Poib Ouosiornu B
(hopMUPOBaHUHN COBPEMEHHOW HaydHOU KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX HaYK.

MeTo1pl TO3HAHUS KUBOM MpHUpOoabI (HAOII0AeHHEe, IKCIIEPUMEHT, ONMCAaHKUEe, U3MEPEHHUE,
KJaccuukaiys, MOJETMPOBAaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapun, I'. Mennens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: «MeToIbl MO3HAHUS )KMUBOW TPUPOJIBD.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktnueckas padora Ne 1. «lMcrnonb3oBaHue pa3aUMYHBIX METOJOB MPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHUME KUBBIX
CUCTEM OT HEOPraHUYEeCKOU MPUPOIBI.

CpoiictBa OumocucteM H HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIPHBIM,  KJIETOYHBIN,  TKAHEBBbI, OpPraHU3MEHHBIA,  MOMYISLIHUOHHO-BUI0BO,
AKOCHUCTEMHBIN (OMOTCOIICHOTUYECKHH ), OMOC(EPHBIN.

JdemMoHcTpanum:

Tabmuielt u cxembl: «OCHOBHBIE TPHU3HAKK KU3HU», «YPOBHU OpPraHHU3AIMH >KUBOM
MIPUPOJIBI».

O6opynosanue: moaens Mosiekynsl JJHK.

Tema 3. XumMudeckuii cOCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  BJIEMEHTHI:  MAaKpO3JIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MuHepanbHbIE BEIIECTBA.

@YHKIMU BOJbI M MHUHEpAIbHBIX BeEUIECTB B KieTke. lloanep:kaHue OCMOTHYECKOTO
OamaHca.



benku. CocraB u crpoenue 6eIKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamennmbie
U 3aMCHHMBIE AMHHOKHUCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OCIKOBOU
MOJIEKYNbl (IE€pBUYHAs, BTOpUYHAs, TPETHUYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. bronorudeckue QyHKIIUU OEITKOB.

®epMeHThl — Ouosiornyeckue karaiausaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyocrtpatHas  crenuduuHocte. Kodepmentsl. Burtammuel.  Otiamums  QepMeHTOB  OT
HEOPraHUYECKUX KaTaJlu3aToOpPOB.

YrieBopl: MOHOCAaxapuIbl (TIHOK03a, prbo3a U e30Kkcuprbo3a), aucaxapuipl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudyeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlunuael:  Tpurnuuepuapl, Qocdonunuasl, crepounbl. ['mapodmibHO-TUAPO(POOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIeBOAOB, OEJIKOB U JIMIUJOB Kak
MCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK 1 PHK. Hykieotnasl — MOHOMEDPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenue u ¢yukuuun JJHK. Crpoenmne n ¢ynkuun PHK. Bunet PHK. AT®: crpoenue u
GyHKIMH.

[uronorua — Hayka o kinerke. Kilerounas Tteopust — mpumep B3aMMOJEHCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUYEHHUS KIETKH.

Knetka kak nenocrHas >xuBas cucreMa. OOuiue nNpu3Haky KIETOK: 3aMKHYTasl Hapy>KHasi
MeMOpaHa, moJnekyiasl JIHK kak renernueckuii anmapar, cucTemMa CHHTe3a Oenka.

Tunel KkIeTOK: »syKapuoTHYeckas M mpokapuoThueckasd. (OCOOEHHOCTH CTPOEHUs
MpOKapuOTHIECKOM KieTku. Kietounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIICTKH.
OCHOBHBIC OTJIMYUS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM KIICTKH.

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIHH.
[Tnasmatuueckass memOpaHa, e€ cBoiicTBa W ¢yHKiuu. lluromnmazmMa um €€ opraHoubl.
OnnomemOpannbie opranousl kietku: DIIC, anmapar ['onbmku, auzocomsl. [lomyaBTOHOMHBIE
OpraHoufpl KJICTKH: MHUTOXOHApPUH, IIacTUibl. lIpomcxoxneHne MHUTOXOHIAPHUN M IUIACTHL.
Bunp! miiactun. HememOpaHHbIe OpraHouIbl KIETKU: pUOOCOMBI, KJIETOYHBINH LIEHTpP, LEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIMU OpraHouI0B KIETKU. BritoueHus.

Snpo — peryastopHblil neHTp kiaeTku. CTpoeHue sapa: sjaepHas 000JI04Ka, KapuoIa3ma,
XPOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemMoHcTpanum:

[Hoptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHMYECKHX 3JEMEHTOB B  HEKHUBOH  IIPHUPOIE,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIBl BOJIbI», «bruocunTe3 Oenka», «CTpoeHue MoJieKyisl Oenkay, «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHHE 3yKapuOTHYECKOU
KIeTkn», «CTpoeHHe XUBOTHOM KIETKHW», «CTpoeHue pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapUOTHYECKOH KIETKN», «CTpOeHUE AApa KIETKNY, «YTIIEBOIBD, «JIUIHIbD).

OGopynoBanue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHA HaOIIOAEHMH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENapaThl pacTUTENbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Jlaboparopuass padora Ne 1. «/3ydyeHHe KaTaIUTUYSCKOW AaKTUBHOCTH (PEepMEHTOB (Ha
MpuMepe aMusIa3bl WA KaTajlas3bl)y.

JlaboparopHas pabora Ne 2. «M3ydeHHE CTPOCHHS KJIETOK PACTCHHMU, XUBOTHBIX U
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U MX OIMHCAHUE).

Tema 4. ’KuzHeneATeJIbHOCTH KIE€TKH.

OOmen BemecTB, wiau MeTabomusM. Accummwranus (MIacTU4ecKuid OOMEH) U
TUCCUMIISALNS (PHEPTeTHUSCKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpolecca MeTtabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB ¥ SHEPTUU B IOHUMAHUH METa00IU3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbli. Posb GpepMeHTOB B 0OMEHE
BEILIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peakmum ¢orocuHTe3a.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIsl KU3HU Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIONMe OaKTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisl KU3HU Ha
3emue.

DOHepreTuyeckuidi OoOMEH B  KJeTke. PacmieruieHne  BEIeCTB,  BBIACICHHE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero BuAbl. KucimopogHoe oOkuciIeHHME, WIM KJIETOYHOE JpIXxaHue. OKHUCIUTENbHOE
dhochopmmpoBanue. DPHEKTUBHOCTH FHEPTETHIECKOTO OOMEHa.

Peaknun matpuunoro cuHTe3a. ['enernueckass wuHpopmanus u JIHK. Peamuzarus
reHeThuyeckoil uHpopmanuu B KieTtke. ['eHeTHuueckuil koa U ero cBoicTBa. TpaHcKpumus —
MatpuuHbiii cuHTe3 PHK. Tpancnsauus — GuocunTes Oenka. Drambl TpaHcasnun. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3E OerKa.

Hexnerounsie ¢dopmbl xu3HM — BUpPYChl. HMcrtopus otkpeitus BupycoB (. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO IHKJIAa BUPYcOB. bakTepuodaru. bonesnan
pacTeHMid, )KUBOTHBIX U YeJOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoaepuInTa 4enoBeKa

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpHUIIIIMS, peBEepTaa M HMHTErpasa.
[MpodumnakTuka pacnpoCTpaHEHUsI BUPYCHBIX 32a00JICBaHUIA.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konsuos, /. . UBanosckuii, K. A. Tumupszes.

Tabmupt  u cxembl: «Tunbel  muTanus», «Metabonusm»,  «MUTOXOHIPUS,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHWe TreHa», «CuHre3 Oenka», «l'eHetmueckuii kom», «Bupycs,
«bakrepuodarn», «Crtpoenne u xu3HeHHbIH 1uKa Bupyca CIIMJla, Oakrepuodaray,
«Pemmukanus JHK».

O6opynosanue: monenu-anmumkanuu «Ynsoenue JJHK u tpanckpunums», «buocunres
oenkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema S. PasMHOKeHHEe U HHIMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslili mukmn, uiau KU3HEHHbIM 1mukia kietku. Mutepdasza u muto3. IIpoueccsl,
npoTekaromue B uHTepdasze. Perumkanus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHUIl. JIMMIOWIHBIA W TaluIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomaruabl. Lluronornyeckue OCHOBBI Pa3MHOKEHUSI M MHAWBUAYAJTBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetku — muto3. Cramum muto3a. [lpomecchl, mpoucxonsiiye Ha pa3HbIX
CTaAMsAX MUTO3a. bUOJIOrMYEeCKUI CMBICII MUTO3A.

[Iporpammupyemasi ru6esb KJIETKU — aromTo3.



@opMBI  pa3MHOKCHHSI OpPraHuM3MOB: Oecrojioe ¥ ToJoBoe. Buael  OGecroJioro
Pa3MHOXKCHHS: JICJICHHE HAJBOE, MOYKOBAHHE OJHO- MU MHOTOKIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUSA OT OECIOJIOrO.

Meiio3. Cragun wmeio3a. Ilpomeccsl, mpoucxoasimue Ha ctaausx meiosa. [loBemenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — mporecc 0Opa3oBaHUS MOJIOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKETE3bI:
CEMEHHUKHU U snyHuKHU. OOpa3oBaHME M PA3BUTHE TOJIOBBIX KJIETOK — raMmeT (CrepMaTo30ujl,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHMBOTHBIX: JPOOJIEHUE, TacTPYJISIHS,
opranorenes. [loctaomOpuoHanbHOE pa3zBUTHE. THUITBI TOCTIMOPHOHAIBHOTO PA3BUTHSL: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOICTBA.

Poct u pa3zButue pacrenunii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJNHN
Pa3BUTHAL

JdemoHncTpaumnu:

Tabmuipt u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHul», «Jlenenne KIeTKu
OakTtepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpOEHHE XpOMOCOMBI», «KIIETOUHBIM LMK,
«Pernmukanua [IHK», «Mwutosy, «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJICKOTIUTAIOIINX U YesloBeKa», «OCHOBHbBIE CTaIMU OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETO,
«lituexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJieNb-anmuinKaius «Jlenenue kinetkn», moaens JIHK, Moaens meTadazHOi XpOMOCOMBI.

JlaGopaTopHble M IPAKTHYeCKUE PAdOThI:

JlaboparopHas padota Ne 3. «HabmrogeHnne MuTo3a B KiIeTKax KOHUMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKpOIIpernapaTax.

JlaboparopHas pabota Ne 4. «/3yyeHwe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcrtopus pa3BuTusi reHeTukd. Ponb 1uTONIOTMH U
SMOPHUOJIOTUU B CTAHOBJICHUH T'€HETHKHU. BKiiaj pocCUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKH. MeToIbl TEeHEeTUKH (TUOPUIOJIOTUYECKHH, UHUTOTEHETHYECKU, MOJEKYIIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETHUECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIHKA, UCTIOIb3yeMas B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HACIEAOBaHUS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe cKpeluBanue. 3akoH eIMHO-00pa3usi TMOPUIOB MepBoro nmokosieHus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculerieHus npu3HakoB. [‘mmore3a uyuctoThl ramer. [lonmHoe u
HETOJHOE JTOMUHUPOBAHUE.

JuruOpugHoe cKpemmBaHHe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKPEIIMBAaHMS. AHaIH3UPYIOIIee CKpEIlUBaHHUE.
Hcnonb30BaHNe aHATM3UPYIONIETO CKPEITUBaHUS ISl OTIPeIeNIeHUs] TeHOTHIIa OCOOH.



CuersieHHoe HacnenoBaHue mnpu3HakoB. PabGora T. Moprana mo cuemieHHOMY
HacJe10BaHUI0 reHoB. HapyllleHre CleTuIeHNs TEHOB B pe3yJbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHeTHUEeCKuEe KapThl.

'enetuka nosia. XpoMOCOMHOE OIpEIEICHHE TM0JIa. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omoramerHele W TeTeporaMeTHBIC OpraHuW3Mbl. HacliemoBaHue NPU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacjeACTBeHHas. Posb cpenbl
B HEHACJICJICTBEHHOW HW3MEHYUBOCTH. XapaKTEPUCTUKA MOJU(PHUKAIIMOHHOW W3MECHUHUBOCTH.
BaprannonHsslii pax 1 BapuanmoHHas kpusas. Hopma peaknuu npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennas, win reHOTUNIMYECKAst, N3MEHUNBOCTh. KoMOMHATHBHASI W3MEHUYHMBOCTb.
Meiio3 u mnonoBoil mpolecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMoOHHas
n3MeHYnBOCTh. Kiaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJIEJACTBEHHOMN
n3MenunBocty H. Y. BaBuiiosa.

BuesnepHas HacneCTBEHHOCTh U N3MEHYHBOCTb.

I'eneruka uenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl TEHETHUKH YEJIOBEKA:
TE€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUUECKHN, OWOXMMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OTpe/elieHne TEeHOTHUIIA: TOJJHOTEHOMHOE CEKBEHHPOBAHWE,
T€HOTHUIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-anamm3a. HacnencrBeHnsie 3a0omeBaHms
YyeloBeKa: TeHHble OoJyie3HH, OOJIE3HH C HACIEACTBEHHON  MpPeIpacrosokKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHMNIB 310poBOrO 00pas3a >KU3HHU, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUYCHUS] T€HEeTHUYECKUX
Oose3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKONW TCHETHKH B
MPeIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TIaMeTy,
«durubpunnoe ckpeuuBanue», «LluTonornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoneicTBrue amielbHbIX T€HOBY», «['eHeTuYecKkue KapThl paCTeHUH, KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTHU HACJENIO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka M IKUBOTHBIX», «Buuel wu3aMeHunBoctu», «MoaudukannonHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-dakropa», «l'eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmiukauuu «MoHoruOpugHOEe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHHe», «uruOpunnoe ckpemuBanue», «llepekpécT XpomMocom», MHKPOCKOIN U
Mukpomnpenapat «Jpo3oduna» (Hopma, Myranuu (GopmMbl KpbUILEB U OKPACcKU Tena), Tepoapuit
«I"'opox MOCeBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEeIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

Jlaboparopuas pabota Ne 6. «M3yueHrne MOAUPHUKAIIMOHHON M3MEHUYUBOCTH, TTIOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUAILIMOHHOW KPUBOW».



Jlabopatopnass pabGota Ne 7. «AHanmu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHUKpOIIpenaparax.

[Ipaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cenexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BaBuioBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJbTYPHBIX pacTeHuid. LleHTpsr
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOpOJIa, IITAMM.

CoBpemeHHbIE METOJIbl CeleKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHI.
Uucrtass mumuug. CkpeuuBanue 4HMCTBIX JuHUM. [ereposuc, wim TUOpUAHAs  cuUia.
Hepoacteennoe ckpemmuBanue — ayrOpuaunr. OtnanéHHas ruOpuau3anuss U e€ yCIeXu.
HckycCcTBEHHBI MyTareHe3 W IOJYyYECHHE MOJUILIONJ0B. J[OCTHKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHHU3MOB.

buorexHonorust kak oTpaciib IpOU3BOACTBA. ['€HHas HHXKeHepus. ITambl CO3JAAHUS
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Kinerounas wunxkeHepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KioHrupoBaHue BBICOKOTPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYEeCKHe M 3Tudeckue mpobnembl. MO —
T€HETUYECKH MOAU(PHUIIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuupr u cxembl: Kapta «lleHTpBI MPOUCXOXKACHHS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoabl TOMaIIHUX XKUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHu», «OTnanénHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JJOB M KOPHEIUIOAOB JUKUX (OPM U KyJIbTYpHBIX COPTOB
pacteHuid, repoapuii «CellbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTIKEHUSI CEJICKIUU PACTeHHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoTIOUOHHAA OMOJIOTHS.

[Ipennochliku BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPHUU. DBOJIIOIMOHHAS TEOpUsS U €&
MecTO B OMOJIOTHU. BiusiHME SBOIOIMOHHONM TEOPUH Ha Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzeTenbCcTBa HBOMNIONMM. IlaIeOHTOJIOTHYECKHE: TIOCHIEI0BATENLHOCTE IOSIBJICHUS
BUJIOB B MAJICOHTOJIOTHUECKOH JIeTONHCH, Tiepexoanbie ¢popMmel. buoreorpadudeckue: cxoacTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHEe: CXOJCTBA U PazNuuus SMOPHOHOB pPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJOTUYHBbIE, PYJMMEHTAPHBIE OpraHbl,
aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MYTEeH Y BCEX OPTraHU3MOB.

OpomononHas Teopust Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHUS JIapBUHU3MA.
JIBuoKkyImre CHJIBI  OBONIONHMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU



OTPaHUYEHHOCTH PECYpCOB, HEONpeleNEHHas HM3MEHYHMBOCTh, Oopb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopus 3Bosonnn (CTI) u e€ 0CHOBHBIE MOJI0KESHHS.

Muxkposotorus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUY.

JBuoxymue cuibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTalMoHHBIN IpoLecc u
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynsmuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

EcrecTBennslii ot60p — HampaBisiommid ¢aktop sBomonnd. DOpMbI €CTECTBEHHOTO
otbopa.

[IpucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar dBoJitonuu. [lpumepsr npucnocoOnenunit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTalNH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHUecKoe.

MakpoosBosmtonus. PopMbl 3BOIONKU: (PHrIIETUYECKAst, TUBEPreHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoOpatuMocTh 3BOMTIOIHH.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTABHAS padaIius.
JdemoHncTpaumnu:

[Toptpetsr: K. JInunnen, K. b. Jlamapk, Y. lapeun, B. O. KoBanesckuii, K. M. bap, 3.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopMmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOPY», «MHOTOOOpa3we COpPTOB pacTeHui», «MHOroodpasue Mmopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomop¢ho3b1»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BoonUMn», «Kapra-cxema
Mapmipyta myremectBus Y. lapsunay, «bopnba 3a cymectBoBanue», «lIpucmocoOneHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0pa3oBanuey», « IKOJIOTHIECKOe BUI00OpA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielb «OCHOBHbBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas Moieb «CTpOeHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HCKOIAEMBbIX
KUBOTHBIX W PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», MHUKponpenapat «Jpozoduna» (HOpMa,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabota No 2. «OmnucaHue NPUCHOCOOJIEHHOCTH OpraHusMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTABICHUS O 3apOXKIACHUM *KU3HU. HayuHble rumnorte3sl BOSHUKHOBEHHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOJATBEPKICHUE
XUMHUYECKOH sBomonuK. HauvanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH U UX
sBOIOLUS. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosoiickas 3pa u e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUU,
CUJIIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUH, METIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJ€OreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M IeoJIorTH4ecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENIFHOTO W JKUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil MW >KMBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHue 3BoJIoLMU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpOMOJNOrMs Kak Hayka. Pa3BuThe npeacTaBiIeHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3yueHus: antponorenesa. CxoJCTBa U pa3ivyus YeJloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneiacTBeHHas W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OCHOBHBIE CTaqUU W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, UYETOBEK yMEIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxum
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BPOIMEOMIHAs (€Bpas3wiicKas), HETpo-
aBcTpajioniHass  (dKBaTopuajbHAasi), MOHTOJOWUIHAs  (a3MaTCKO-aMEpUKaHCKasi).  UepTsl
MPUCIIOCOOICHHOCTH MPEJCTaBUTENIe YENIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. [lapBuH.

Tabmuist u cxembl: «Bo3HukHoBeHue CoslHEUHON cUCTeMbl», «Pa3BUTHE OpraHM4ecKOro
mupa», «PactutenbHas kinetkay, <«OKuBoTHas kierka», «lIpokapuotuyeckas KIeTKa»,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYeCKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHMUYECKUX HaXOJ0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynoBanue: wmymspku — «l[Ipoucxoxkaenue denaoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblia, KPOMAHbOHIIA), CIENKU WM U300paKeHHs] KaMEHHBIX OpYyIuil
MepBOOBITHOTO 4YeJOBeKa (KaMHH-YOMIEphl, pyOuia, ckpebia), reoXpoHOJorndyeckas Talnuia,
KOJUIEKUIHUs «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTU4YecKue padoThbi:

[IpakTuueckas padorta Ne 1. «M3ydeHue MCKOMAaeMbIX OCTaTKOB PACTEHUI M KUBOTHBIX B
KOJUIEKLIHSIX».

DKcKypeusi «DBOJIIOLUS OPraHMYecKoro Mupa Ha 3emiiey» (B €CTeCTBEHHO-HaYUHBIH WU
KpaeBeIuecKuil My3eit).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

DKOJIOTHSI KakK HayKa. 3aJadyd M pas3feiibl  3KOJOTHMH. MeToabl 3KOJIOTMYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHasI.



Okonorudeckne ¢akropbl. Kiaccuduramus skonormueckux (akTopoB: aOHOTHUYECKUE,
OMOTHUYECKHUE U aHTPOIIOTeHHBIE. JlelicTBHE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (AKTOpBI:  CBET, TEMIeparypa, BIAKHOCTb.  DoTomepuoau3M.
[TpucnocobaeHns Opranu3MoB K JICHCTBUIO aOMOTUYECKHUX (PAaKTOPOB. buojgornueckiue puTMel.

buotnueckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHEe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEpUCTUKU MNOmynsauuu. OCHOBHBIE II0KA3aTead MOMYJISLUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISINU U €€ PeryIsiiusl.

JdemoncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuis! n cxemsbl: kapra «I[Ipupoausie 3086 3eman», «Cpeapl 00UTaHNsS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTHU TMOMYJSILUU
uHpy3opun-Tydenbkny, «llumessie nenm».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomornueckne 0cCoOOEHHOCTH paCTEHUI U3 pa3HBIX MECT
oOUTAHUS.

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CoobOmectBo  opranu3MoB —  OworeHo3.  CTpykTypbl — OWOIIEHO3a:  BHJOBAS,
MPOCTPaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapi-mromuHanThl. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKHE cHUCTeMbl (dKocucTeMbl). [loHsTHE 00 »KOCHMCTEME M OHMOTEOIICHO3E.
OyYHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpodudeckue (MHUIIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE I[OKa3aTelNH 3KOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIMH, YUCICHHOCTH, OuomMaccel. CBoiicTBa
9KOCUCTEM: YCTOMUYUBOCTb, CaMOperysanus, pazsutue. Cykieccus.

[Ipupoaubie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
LIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, cocTaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBLHOM 3KOCHCTEMBI.
JluHamu4eckoe paBHOBecHE U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB W OMOTEOXMMHUYECKHE LHKIBI 3JEMEHTOB (Yriepoja, asoTa).
3oHanbHOCTh 6Uochepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B buochepe 3emiin. AHTpONOreHHbIe U3MeHeHHsl B Onocdepe. I'mobanbHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHNE MPUPOIBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMH peECypcaMH U UX
ucnojb3oBaHue. JlocTiwkeHus: GMOJI0THU U OXpaHa IPUPOIbI.



JdeMoHcTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabmuuer u cxemsl: «llumebie nenn», «bHoEeHO3: cocTaB U CTpyKTypay, «lIpupoansie
coobmiectBay, «llemn mnuraHus», «OKoNOrHUecKas mnupamuga», «buocdepa u yenoBex»,
«JKocHCcTeEMa IIMPOKOJUCTBEHHOTO Jeca», «OJKOCUCTeEMa XBOWHOro Jjeca», «buoluenos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOre€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue MCTOYHMKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasisromas ouocheps», «PakTopsl Aerpaganuu No4By, «I[lapHUKOBBINA d3PeKT», «DaKTopHI
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B OGuochepey,
«KpyroBopoTt a3zoTa B Ipupoae».

O6opynoBaHue: MOJEJIb-aNTUINKaIUs «Tunnunbie OHMOIIEHO3BI», repbapuit
«PactutenbHble  coobmiecTBa»,  Kosekuuun — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPAaCTEHUH U  IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro BUaa, KpacHas kHura Poccuiickoin
Oenepannu, U300paxeHs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJOTI'NA
HA BA30BOM YPOBHE CPEJJHEI'O OBLIETO OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBalTCs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00y4aromMMUCs POrpaMM CpPeHEro oomero oopa3oBaHus: JUYHOCTHBIM, METANIPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B cTpykType IHMYHOCTHBIX pE3yJabTaTOB OCBOECHHMS IpeaMmera «bHOJorus» BbIAEIEHBI
CIIEIYIOIIME  COCTaBIIAIOIIME: OCO3HAHHWE OOYYAIOUIUMHUCS  POCCHUHCKON  IpaskJaHCKOM
WJEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH WU CAMOONIPENEICHUIO,
HaJIMYMe MOTHUBAMU K OOy4YeHHIO OHOJIOTHMH, IlIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIEHUIM JTMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJUIUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroHIMXCS PYKOBOACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMHU, NPUCYIIUMU  CUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIMYUE HKOJOTMYECKOTO MPABOCO3HAHUS, CIHOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIEC I1JIAHBI.

JInyHOCTHBIE pe3yNbTaTbl OCBOCHUS MpeameTra «buojorus» IOCTUrarTCs B €AUHCTBE
y4eOHOM M BOCIHTATENBHON JEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMH TOBEAEHUS U CIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOBOCIIMTAHHUS U CaMOPA3BUTHS, PA3BUTHsS BHYTPEHHEU IMO3ULMMU JMYHOCTH, IMATPUOTU3MA,
YBOKEHUS K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TpPyAa M CTApLIEMy ITOKOJIEHUIO, B3AUMHOIO
yBOXKEHUSA, OEpeKHOTr0  OTHOWIEHUS K  KYJIbTYpHOMY  HACIEAHI0 W TPaTUIUSAM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUpPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNIbTAaThl OCBOCHHsSI yueOHOTO mpenMera «bromorusy MOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMINXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEH JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpHUEHTalUUM, ITO3UTUBHBIX BHYTPEHHHUX



yOeXJICeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIECTBa,
paciIMpeHre >KM3HEHHOTO OIBbITa M OMbITA JACATEIBHOCTH B MPOILIECCE peaTu3allud OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEILHOM JIEATETbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOr0 BOCIIUTAHMS:

cOPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaloImerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTCH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIEATEIHLHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHun yuyeOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3UIIMI0O TI0 OTHOIIEHUIO K SIBJICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€,

YMEHHE YYWUTBIBAaTh B  CBOUX  JICUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3sHBIMH YOEKJICHUSMH, KYIbTYPHBIMU IIEHHOCTSIMU U COLIMAIIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MMO3HABATENBHBIX M HWCCIEAOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JIEATEITHLHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UJICHTUIHOCTH, MATPHOTH3MA, YBOKECHUS K
CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHONM, ropAocTh 3a CBOWM Kpail, CBOIO
Ponuny, cBOM SI3BIK M KyJbTYPY, MPOLLIOE M HACTOSALIEE MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEIUI0 M TNaMATHUKAM MPUPOJBI,
JNOCTH>KEHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1EHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM pOAMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM XKU3HU B COOTBETCTBHM C TPAJULIMSIMHU HApOJOB
Poccuu;

4) 3¢TEeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;



5) ¢usuyeckoro BocnUTAHHWS, (POPMHPOBAHUA  KYJbTYPbl 3/0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHUMAHKE U Peau3aliys 3J0pOBOr0 U 0e30MacHOTO 00pas3a XKU3HU (3I0pPOBOEC MUTAHUE,
coOIOICHNe TUTHCHUYECKUX MPABWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
peryinspHas (QuU3NYECKas AaKTHBHOCTH), OEPEKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHHWE IICHHOCTU TMPABWJI WHIUBUAYAJBHOTO M KOJUIGKTUBHOTO 0€30MacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUE TMOCJIEJICTBUN W HENMPHUSATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJIICHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTH K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHUECKOM M COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTh ~ MHHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSATENBHO  BBITIOJHATH — TaKyIO
NEeSITETbHOCTB;

WHTEpEC K pasnu4HbIM chepam NnpodecCHOHATBHOU ACSITENHPHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIN BEIOOD OymyIiel mpodeccun u peann30oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCel
KU3HH,

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH I1eJIecO00pa3Hoe OTHOIIEHNE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAaHUS,

MOBBIILIEHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOpETEHHE OMbITA IIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoUIeil cpeapl;

OCO3HaHHKE TTI00aJIHbHOr0 XapaKkTepa dKOJOTHYECKUX MPOOIeM U MyTel UX peleHus;

CIOCOOHOCTh MCMOJIb30BaTh MpUOOpEeTaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHUS
IIpU pEIIeHUH MNpoOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJOIOJIb30BaHUEM (COOIIIOIeHUE
MpaBWJI MOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHWE PABHOBECHUS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMUX Bped OKpYXKalolleil MpUpOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKUE MOCIEACTBUS MPEeIIpPUHUMAEMbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4Yue PAa3BUTOIO SKOJOTMYECKOTO MBIIUICHUS, AKOJOTUYECKON KYIbTYphI, OIBITa
JESITebHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAEeSITENFHOCTH HKOJIOTUYECKOI HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKH © OOINECTBEHHOW TMpPaKTUKH, OCHOBAHHOTO Ha JHaliore KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM M UUTATEIBCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBHS
MEXIY JIF0JIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuKk OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poju B (OpPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJI0CTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEM
MHpE KaK O €IMHCTBE TMPHUPOJBI, 4YeIOBeKa H OOIIecTBa, B TMO3HAHUM MPHPOJIHBIX
3aKOHOMEPHOCTEH U pPelIeHrnu IpoOiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;



yOSKIEHHOCTh B 3HAYUMOCTH OHMOJIOTMH JUISI COBPEMEHHOW IMBUIIM3AIMU: 0OECIICUeHUS
HOBOTO YPOBHS Pa3BUTHUSI MEIHUIIMHBI, CO3JIaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pelarh pecypcHble NpooOaeMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTE€H BBIXOJA U3 INI00ATBHBIX
HKOJIOTUYECKUX MPo0IeM 1 0OecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCTIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH,

3aMHTEPECOBAHHOCTD B IMOJIyYEHUH OMOJOTMYECKUX 3HAHWUU B LIEJISAX MOBBIMICHUS 00ILEen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM YacTU (YHKIHOHAIbHON
IpaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi mpu u3y4eHuu ONOJIOTHH;

IIOHUMAHHE CYIIHOCTH METOJOB II03HaHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCTOJIB30BaTh MOJy4aeMble 3HAHHS IS aHauW3a W OOBSICHEHHS SBJICHUUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHUM, yMEHUE JienaTb OOOCHOBAaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (D)aKTOB M MMEIOIIMXCS JAHHBIX C LEJbI0 IOJTYy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIHO HCIOJIBb30BaTh OHOJIOTUYECKUE 3HAHMS JUIsl PEIICHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

OCO3HAHUE IIEHHOCTH HAyYHOW JESATENBHOCTH, TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BAaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHUH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylbTaThl OCBOCHHSA ydeOHOro mpenmera «buONOTHS» BKIIOYAIOT:
3HaYUMble JUId  (POpPMHpPOBAHUS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexTnpeAMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieun(UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, YHEPIHUs,
SIBJICHUE, MPOLECC, CUCTeMa, Hay4yHbIM (hakT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHUsl, UCCIIeJOBaHUe, HAOIIOJCHIE, M3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHUBHBIC), 00OECIEUNBAIONINE
¢dbopmupoBanre (yHKIHOHAIBHONW I'PaMOTHOCTH M COLIMAJIBHOW KOMIIETEHIMH OOydYarouIuxcs,
CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ICWCTBHUS B IO3HABATEIBHOU U
COLIMANILHON MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOTPaMMBI CpEIHEro oOImero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe TeiCTBUS:

CaMOCTOSITENIBHO (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUHM 3HAHUW TMPUEMBI JIOTUYECKOTO MBINIICHUS (aHAu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHus1), pPacKpPbIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU MOHATUSIMH);

ONpeNeNsaTh LeNN JEATeTbHOCTH, 3aJlaBas MapaMmMeTpbl U KPUTEPUM HMX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



UCIOJb30BaTh OWOJIOTHYECKUE TOHATUA IS OOBSICHEHHs (AKTOB UM SIBICHHHA >KUBOM
TIPUPOIBL;

CTPOHTH JIOTUYECKUE PACCY)KICHHS (MHAYKTUBHBIC, JEIyKTUBHBIC, II0 AaHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MPUMEHSATh CXEMHO-MO/ICIbHBIE CPEICTBA ISl MPEJCTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIICHWHA B M3Y4aeMBIX OMOJIOTUYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUYH pPa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePHUaTbHBIX
Y HEMaTepUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESATEIHHOCTb, OICHWBATH COOTBETCTBUE PE3YJIbTATOB MEINSM,
OIICHUBATh PUCKH MOCIIEJICTBUH NIETETHHOCTH;

KOODAMHUPOBAaTh W BBINOJIHATh pPAadOTy B YCJIOBUSAX pPEATbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BATEILCKHE IeHCTBHSI:

BJIQJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATEILCKOW W TIPOCKTHOM JEATEIIEHOCTH, HABBIKAMU
paspenieHns mpooieM, CoCOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
peleHus MPaKTHYECKUX 3a1a4, TPUMEHEHHIO Pa3IMIHBIX METOJO0B TTO3HAHUS;

WCTIONh30BAaTh PA3JIMYHbIE BHIBI JIEATEIBHOCTH IO TIOJTYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, TTPeoOpa3oBaHUIO M NMPUMEHEHHIO B YUYEOHBIX CHUTYalHsSIX, B TOM YHCIE TPU
CO3JIaHNH Y4eOHBIX ¥ COIIMAIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH
HNOHATHSIMHI U METOJIaMH;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATENILHOW JEATEIBHOCTH M
’KM3HEHHBIX CUTYAIHX;

BBISIBIISITH TIPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTYaJU3UPOBATh 3ajady, BBIIBUTAThH
TUNOTe3y €€ pEIICHHs, HaXOJUTh AapryMEHTHl Ui JIOKAa3aTeNIbCTBA CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3MPOBATh IIOJIyYCHHBIE B XOAE pEIICHHS 33/a4d Pe3yNbTaTbl, KPUTUYECKH
OLIEHMBATh UX JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CHTYaIHsIM, OLICHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIIECTBIISATH LIEJICHANPABICHHBINA MOMCK IIEPEHOCAa CPEICTB U CIOCOOOB IEHCTBHS B
npoQecCHOHATBHYIO CPEeaY;

yMETh MEPEHOCHTh 3HAHUS B  MO3HABATENBHYH0 M  HNPAKTHYECKYI0  00JacTH
KHU3HEICATEIBHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, Npeaiaratb OPUTMHAIBHBIE MOAXOJAbl W PEIICHHs, CTaBHTh
poOeMBbl M 3a/1auu, IOIYCKAIOIUe aIbTePHATUBHBIEC PELLICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(popMaluu (Tekcre ydyeOHOro mocoOwus,
HAy4YHO-TIONMYJISIPHON JITEepaType, OMOJIOTHYECKUX CIOBapsIX U CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBaThb HHPOPMALMUIO Pa3IUYHBIX BHJIOB U (opM
NPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

¢dbopMynupoBaTh 3ampockl U NPUMEHATh pPa3IUYHbIE METOIbl NMPH IMOMCKE U OTOOpe
Ouonornyeckoit nHdopMmaIu, He0OX0 IMMOM IS BHITIOJHEHUS y4eOHBIX 3aa4;



npuoOpeTaTh OMBIT MCIOJIB30BaHUA HH(POPMAUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TPEACTaBICHUS OHOJIOTUYECKOM
nHpopMmanuu (cxembl, rpaduKu, TUarpaMMbl, TaOIHILIbI, PUCYHKU U IPYTOE);

WCIIOJIb30BAaTh HAYYHBIH SI3BIK B KadecTBE CpeACTBa IMpU paboTe ¢ OHOJOTHYSCKOU
uHpOpMaNKel: TPUMEHITh XUMHUYECKHE, (PU3MUECKHEe M MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmyiel, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIB30BaTh W TPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMAWU, HWHOOPMAITMOHHON
0€301MaCHOCTH JTMYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HH, aKTHBHO y4aCTBOBATh B UAJIOTE
WIH JHUCKYCCHU TI0 CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHHs] OTHOCHUTEJIHO BBITIOJHEHUS TIpeUlaraéMoil 3aJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIUH IPYTUX YYACTHUKOB JHAJIOTA WU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHS, TOHMUMATh 3HAYE€HHE COIMATBHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIHi, YMETh CMSTYaTh KOH(DIUKTHI U
BECTH TIEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMH CTIOCOOaMH OOIIEHUS W B3aWMOJICHCTBHS, MMOHUMATh HaMEPEHUs
IPYTUX JFOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEHUKY M B KOPpeKTHOU (hopme
(bopMyITHpPOBATh CBOH BO3PAKCHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CpEACTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh W WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYaIbHONH pabOTHI TpU
peleHr: OMOIOTHYECKON TPo0IeMbl, 000CHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHS TPYIIIOBBIX
(bopM B3aUMOICUCTBUS MPH PEIICHUH yIeOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NCHCTBUU C y4ETOM OOIIMX WHTEPECOB U
BO3MOJKHOCTEH Ka)KJOTO YWiICHA KOJUICKTHBA;

NPUHUMATh [EJIA COBMECTHOH JESTEeIbHOCTH, OPraHU30BBIBATh W KOOPJMHHPOBATH
JCUCTBUSL MO €€ JOCTHM)KCHHUIO: COCTAaBJISATH IUIAH JIEHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CY)KIATh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOILIMI pe3yiabTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OLEHUBATh MJCH C TMO3WIMHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJICHUE B PA3JIUYHBIX CHUTYAIUsAX,
MPOSIBIISITH TBOPUECTBO U BOOOpaKeHHE, OBITh HHUIIMATHBHBIM.

OBJaieHNe YHUBEPCATBLHBIMH PeTryJISTHBHBIMH I€iiCTBHAMU:

1) camoopranu3amus:

UCTIONIB30BAaTh OHOJIOTHUECKHE 3HAHUS IS BBIABICHUS NpoOJNeM W WX pelleHHus B
’KM3HEHHBIX M y4eOHBIX CHTYaIHsX,

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUMU 11€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSAX W TOCTYIKAax M0 OTHOLIEHHIO K >KMBOM NPHpOJE, CBOEMY 3J0POBBIO M 3/I0pPOBBIO
OKpYXKaroIlnX;



CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIBHOCTh, BBISBIATH HPOOIEMBI,
CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7auyd B 00pa30BaTEIBHON JAEATEIHLHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIIBHO COCTABJIATH IUIAH PEUICHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHU;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO M TPOSIBIICHHUIO IIUPOKOM SPYIUIIMU B PA3HBIX 007aCTAX
3HAHMH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTHBBHI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BaTh MPUEMBI pedaeKcuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAJIU3€ Pe3yJbTaTOB JEATeNIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMHU JIPYTrOTo YesIOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue Ui yueOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpHpETallMM U IpeoOpa3oBaHUIO 3HAHUM, BHJIbI
JEATeNbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHTYallUsAX, CBA3aHHBIX C Ouosorueil. B
IporpamMme npeJMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 10 roJjaM 00ydeHuUs.

[IpenmeTHble pe3ynabTaThl OcBOeHHs YydeOHoro mnpenmera «buosiorus» 6 10 knacce
JOJIKHBI OTPaKaTh:

C(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOTO MHUPOBO33PEHMS, O BKJIa/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeNIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHNE OMOJIOIMYECKHX TEPMUHOB U MOHSATHH: )KM3Hb, KIIETKA,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  MpEBpalleHue DSHEPruu), TIoMeocTa3s
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCHPOHM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTb, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3JaraTb OWOJOTHYECKHEe TEeOpuu (KJIEeTOYHas, XPOMOCOMHAasi, MYTallMOHHAas,
LEHTpaJIbHas J0TMa MOJEKYyIsipHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BawuiioBa), onpenensaTh TpaHullbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO TNO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U IPOBEACHHE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BBIJBI)KEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKAY HCCIEAyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
MpPEBpAILEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YeHHbIE 3HaHUS 71 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEACHHUSI B OKpYXKalolled NpPUPOJHON cpele, MOHHMaHHWE HeoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHU COBPEMEHHOM OMOJIOrMM U OMOTEXHOJIOTHH s palMOHAIBHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pellaTh »3JIeMEHTapHble TEeHEeTHYeCKHE 3a/Jaud Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HAcJeJ0BaHue, COCTABIATh CXEMbl MOHOTHUOPHUIHOTO CKPELIUBaHUs
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILICHWBATh U WHTEPIPETUPOBATH HH(POPMALHIO OHOJOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OWOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKUX TEPMHUHOB U MOHATUINA: BUJI, TOMYISIUS,
reHo(oHJ, SBOJNIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIONHH, MPUCIOCOOICHHOCTh
OpPraHu3MOB, BHJ000pa30BaHHE, OSKOJOTHYECKUE (AKTOPBL, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMsl, FKOJOrMyecKas mupaMua, OMoreomeHos, ouochepa;

yMEHHME W3jaraTh Ouojoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUS SBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/bliieBoro cxojcrea K. M.
bapa, depenoBanus riaBHBIX HampaBieHUd u myTei sBomionuu A. H. CeBeproBa, yueHus o
6uocdepe B. . BepHasckoro), onpenensTe TpaHUIBI KX TPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4yHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUH, OpraHu3alus U TMPOBEJEHHE OHOJOTMYECKOTro



OKCTIIEPUMEHTA, BBIIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX ITOHSITHI,
TEOPHil U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIbI HA OCHOBAHUHU TIOJIYUYE€HHBIX PE3yIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTMYECKHX 0OBEKTOB: BUIOB,
MOTMYJISIUN, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOIEHO30B M JKOCHCTEM,
O0COOEGHHOCTH  TPOIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHUJI000pa30BaHus], MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U IMOTOKA SHEPTHU B SKOCHCTEMAaX, aHTPOIIOTEHHBIX H3MEHEHUH
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB W OHUOTCOXMMHUYECKHUX ITUKIOB B
ouochepe;

yMEHHUE MPHUMEHSTH TOJydeHHBIE 3HAHUS Il OOBSICHEHUS! OMOJOTHYECKHX MPOIIECCOB U
SIBIICHUH, JUTSl IPUHATHS IPAKTHYECKUX PEHICHUH B MIOBCETHEBHON )KU3HHU C IIETBI0 00ECTICUCHNUS
0€30MaCHOCTH CBOETO 3JI0POBbS M 3/I0POBBSl OKPYKAIOIIMX JIIOJICH, COONIONCHHUS HOPM
IPaMOTHOTO TIOBEJIEHHUSI B OKPYKAIOWIEH TNPUPOJHON cpene, MOHMMaHHe HEO0OXOIMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn JUTSt panroHaIHFHOTO
MIPUPOIOTIONIE30BAHHUS;

YMEHHE pelIaTh dJIEMEHTApHbIE OMOJIOTHYECKHE 3a/Iaud, COCTABJISATH CXEMBI IMEpeHoca
BEIIECTB U SHEPTUHU B IKOCcHCTEMaX (LE€NU MUTAHUSA);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTHUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH TIO0 OTHOIIICHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIC COOOIICHHs, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIUMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
B NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
bu6mmoreka [IOK
1 b 2
HOTIOTI Kak Hayka https://m.edso00.ru/7f41c292
2 >KI/IBI>IC CUCTCMBI U UX OpraHu3alusa 1 EH6HHOTeKa HOK
p . https://m.edso00.ru/7f41c292
3 X €CKHH COCTaB M CTPOEHUE KIIE 8 Bubamorexa [IOK
HNMHNYCCKNHU TaB U CT HHUEC KIICTKU
p : https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 K
HBHEACATEIBHOCTE IUICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHuE ¥ MHAUBUIYAJIBHOE 5 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE U UBMEHUYUBOCTD 3 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6moreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6moreka [IOK
8 P 1
C3EPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

Ne /i HaumeHoBaHue pa3iejioB H TeEM Koanvecrso yacos DaexkTpoHHbie (U pPOBbHIE)
) MpPOrpamMMblI Bcero o0pa3oBaTebHbIE pecypchl
1 DBOJIIOIMOHHASA OHOJIOTHS 9 bubmuoreka IJOK https://m.edsoo.ru/7f41cc74
B
2 OSHHKHOBCHHUC I pasBITHE XHSHH Ha 9 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
3emie
3 OpraHu3mbl ¥ OKpY)KaroIas cpena 5 bubnunoreka LIOK https://m.edsoo.ru/7f41cc74
Coo0
4 OODIIECTEA 1 IKOTIOTHACCKHE 9 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 Pe3epBHOE Bpems 2 bubnuotexa LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34



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 IINTAHUPOBAHHUE

10 KVIACC
KoaunuectBo 3
No 11/ Tema ypoka YACOB JIEKTPOHHBIE I (pPOBLIE
o0pa3oBaTe/ibHbIE PeCYPChI
Bcero
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
M i I §] Ne 1
) IO oRATHS PETIASHER MEROOR HpH IR CHOTOTITIECIITR , | BuGmorexaLIOK
P A PH YA https://m.edso00.ru/863e6122
00BEKTOBY
3 buonornueckune cucteMnl, MPOECCH H X U3YUCHUE 1 bubmorexa HOK
> POt v https://m.edso00.ru/863e6564
4 X €CKHH cocTa € Boma epa. € Cco 1 bubmorexa OK
UMHUYECKUAI TaB KJICTKU. Boja u MUHEpabHBL JIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
G, LOCTAB 1 CTPOCHHE BEIKOB https://m.edso00.ru/863e6b72
. (DI;pMeeHTb; — 61/Ionor1/;qec1<vne KaTaJ'II/I?)aTOqI)):I. Jla6opa(TopHaﬂ p:6ZTa No 1 . BuGnorexa LIOK
«M3y4yeHne KaTaIuTHYECKON aKTUBHOCTHU MEHTOB (Ha IIPUM aMMIIa3bl WIn
i p PHMEp https://m.edso00.ru/863e6b72
KaTaJias3bl)»
bubmuoreka [JOK
7 I 1
YraeBoneL. JlumH et https://m.edso00.ru/863e6870
bubmuoreka [JOK
8 H CATO 1
YIJICHHOBBIC KHCTOTRI https://m.edso0.ru/863e6d5c
9 Ucrtopus u MeToabl n3yueHus kieTkd. Kinerounast teopus 1 bubmorexa HOK
p a v ) p https://m.edsoo.ru/863e6e88
10 Kietka xak 1eiaocTHas )KUBas CHCTEMA 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Crpoenue sykapuoTnueckoi kiuetku. Jlaboparopnas padota Ne 2 «3yuenue

bubmuoreka [JOK

11 CTPOCHHSI KJIIETOK PACTCHUH, )KUBOTHBIX, TPHOOB ¥ OAKTEPHIl 1101 MUKPOCKOTIOM https://m.edso0.ru/863e6ff0
Ha FOTOBBIX MUKpPOTIpENaparax U X OMUCAHUE) https://m.edso0.ru/863e716¢
12 OO6wmeH Betec eTaboJn3 bubmmorexa HOK
MEH B TB WA MET U3M
- . . https://m.edso0.ru/863e766¢
bubmmoreka [{OK
1 ) . X
3 OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
bubmmoreka [{OK
14 i
HepreTieckitii oomeH https://m.edsoo.ru/863e7aae
X i . .M . JIab 6oTa Ne 3
. ;;;e:;m;m IeII/IKJ'I I(()J;ZTKI/I iIeJ';eHI/I(E): KJ'I@T;(I/IO emo: aaopaaT(())p:aﬂ paboTa BuGmiorexa [IOK
HHE MHUTO3a B KJIETKaX KOHUYHKA KOPEIIK Ha TOTOBBIX
(HABIION s P K https://m.edsoo.ru/863e7dc4
MHUKpOTIpEIiapaTax»
bu6moreka [IOK
16 buocunTes 6enka. Peakius MaTpuyHOTO CHHTE3a https://m.eds0o.ru/863e796e
bu6mmoreka [IOK
17 Tpancriuus — uocuires Genka https://m.eds00.ru/863e796e
bub. OK
18 Hexerounsie GopMbI )KU3HU — BHPYCHI h tI/tIpJSI:I;I/(r)T:.eeI;asg).ru 186367540
bu6mmoreka [JOK
19 ®DopMbI pa3MHOKCHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
51 | petemred dispeonme crpommmn roros eren e b morera LIOK
pabotd 2 IYHICHIC GTPoe R o oTo https://m.edso0.ru/863e81b6
MUKpOITperapaTaxy
bu6mmoreka [JOK
22 WNuauBuyaibHOE pa3BUTHE OPTaHU3MOB

https://m.edso0.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

bubmuoreka [JOK

23 I'eneTka — HayKa O HACJIEJICTBEHHOCTH U M3MEHYHUBOCTH 1 htts://m.eds00.ru/863¢862
24 3aKOHOMEPHOCTH HaCJICOBAHUS MTPU3HAKOB. MOHOTHOPUIHOE CKPEIIUBAHKE 1 Bubnuotexa LIOK
https://m.edso0.ru/863e8878
25 JuruOpuHoe ckpeniuBane. 3aKOH He3aBUCHUMOT'O HACJICIOBAaHHSI IIPU3HAKOB 1 bubmmorexa [TOK
https://m.edsoo.ru/863e89a4
. 0
16| pomraron sonormtmmione s ansGpnore cxpentiman y st | 1| Dioworera IOK
FOTOBBIX MHKpOMPENAPATAX» https://m.edso0.ru/863e8c60
27 I'enernka mosta. HacitieoBanve MpU3HAKOB, CICINICHHBIX C TIOJIOM 1 bubamorexa LOK
https://m.edso0.ru/863e8c60
NamenunBocTh. HenacneacTBeHHas m3MeHUHBOCTE. JlabopaTopHas padora Ne 6.
28 Nzyuenne Monmbmaunofmoﬁ U3MEHYHMBOCTH, HOCTpOGHIfe BaI;Ham/II)OHHoro psana 1 bubamorexa LOK
11 PAPHAIIIONHOH KpHEOID https://m.edsoo.ru/863e8efe
29 HacnencrBennas nsmeHunBocTh. JlaboparopHas padota Ne 7. « AHanu3 MmyTarui 1 bubnuorexa [JOK
y Ip030(HIIbI Ha TOTOBBIX MUKPOIIPEIIapaTax» https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
30 Peneriica ueronexa 1 https://m.eds;f).ru/86368d78
31 Peseprubiit ypok. O600meHue no reme «HacnencTBeHHOCTh M U3BMEHUYUBOCTD 1
OpraHU3MOBY
32 Cenekuus Kak HayKa M IIpoLecc 1 bubmorexa [IOK
https://m.edsoo.ru/863e9214
33 MeTopl U JOCTHKECHHSI CENIEKIIMKM PACTCHUN U KUBOTHBIX 1 bubmorexa LIOK
https://m.edsoo.ru/863e9214
34 buoTtexHonorMs Kak oTpacibs Mponu3BOICTBA 1 Bubnnorexa HOK
https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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11 KJIACC

KoJymuecrBo DJIeKTpOHHbIE U (POBLIE
Ne ni/m Tema ypoxka 4yacos o0pa3oBaTejibHbIE
Bceero pecypcbl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
2 WcTopus pa3BuTHs NpeacTaBieHui 00 3BOJIOLUN 1 brbmiorexa LIOK
https://m.edso0.ru/863e9570
3 MHUKpPO3BOITFOIIHS 1 bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
4 [Tomynsamms Kak 3eMeHTapHas eMHUIIA BUJIA U HBOTIOIMHU. JlabopaTtopHas 1 bu6moreka [IOK
pabota Ne 1 «CpaBHEHHE BHIOB 110 MOP(OIOTHUECCKOMY KPUTEPHIO) https://m.edso0.ru/863e99c6
5 JIBKyImue cuitbl (3JIeMEeHTapHbIE (PAKTOPHI) IBOJTIOIIMHI 1 Bubnuorexa LIOK
https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0p 1 €10 GOpMBI 1 bubmorexa LIOK
https://m.edsoo.ru/863e9ed0
L | e e e . Siomora o
MPUCIIOCOOJICHHOCTH OPraHru3Ma U €€ OTHOCHTEIBHOIO XapaKTepay hitps://m.edsoo.r/B63ed1de
8 HanpagieHus u myTd MaKpO3BOJIOIHH 1 bubmuorexa IOK
https://m.edsoo.ru/863e9cle
9 HeoO6parumocTh 3BOTIONHAH 1
10 Hcropus xxu3Hu Ha 3emiie U METObI €€ U3yUeHUs 1
11 ['mnoTe3bl MPOUCXOKIACHUS KUZHU HA 3emiie 1 bubmorexa HOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xn3HM Ha 3eMIIe 110 3paM U NeproJam 1 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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https://m.edso0.ru/863eabbe

OCHOBHBIC ATaIIbI 9BOJIIOLUHA PACTUTCIIBHOI'O U )KUBOTHOI'O MUpPaA.

13 [Ipaktuyeckas padora Ne 1 «/3ydeHne NCKOMIAeMBIX OCTaTKOB PAaCTEHUH U Brbmiorexa LIOK
KHBOTHBIX B KOICKIS https://m.edsoo.ru/863ea8bc
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa Brbmiorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) ﬁggi?l:zzzgig}jlg 63eac2c
16 JiBuxymue cuibl ((pakTopbl) aHTPOIIOTeHE3a ﬁgg?ﬁ;:iﬁiiﬂilg 63eaddd
17 OCHOBHBIE CTaJIMU BOJIIOIUN YEITOBEKA
18 UenoBeueckue packl ¥ MPUPOTHBIC AN TaliH YeJI0OBEKa Bubnuorexa LIOK
https://m.edsoo.ru/863eaea2
19 PesepBubIit ypok. O600meHue 0 TeMe «BO3HUKHOBEHHE U Pa3BUTHE KU3HH
Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUS U SKOJIOTHYECKUE (HDaKTOPhI bubmorexa LIOK
https://m.edsoo.ru/863eafec
. 03.
22| ‘soobenmoor paceenai s poststweor o TaGoputop s BGinorexa LIOK
4. «BnusiHMe cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB KOJIEYCay https://m.eds00.ru/863eb1 O
23 buotndeckue GakTops bubmuorexa IOK
https://m.edsoo.ru/863eb348
24 DKOJOTHYECKHE XapaKTepucTUkH nomynsauuu. [Ipakruueckas padota Ne 2
«[ToacU€T MIOTHOCTU NOMYJALMM Pa3HBIX BUIOB PAaCTECHUIN»
25 CooOriecTBa OpraHu3MoB — OHOIIEHO3 Bubmuorexa LIOK

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
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bubnuoreka [IOK

2 1
6 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.eds0o.ru/863eb46a
97 OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI. JKOJIOTHYecKre nupamuisl. CBOKCTBA 1 bubnuorexa [JOK
akocucreM. CyKieccus https://m.edsoo.ru/863eb5fa
28 [Ipupoanblie 3KocHCTEMBI 1
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 1
bub OK
30 Bbrocdepa — riobanbHas sxocucTeMa 3eMITn 1 htI/tIp;I:I;I/(r)T:ZI;ZCI)_E).ru 1863ebb5e
bub OK
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1 htI/tIsz;I/(r;:fciasg){).ru 1863ebd16
32 YenmosevecTBo B Onocdepe 3emimn 1
33 CocymiecTBOBaHME MPUPOJIBI M YEIIOBEYCCTBA 1 Bubnuorexa LIOK
v PHDOL https://m.edsoo.ru/863ebale
34 Peseprubrit ypok. O6001eHue Tembl «Coo0111ecTBa U SKOJOTUUECKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




