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IHHOACHUTEJBbHAA 3AIINCKA

[Tpu pa3paboTke NporpaMMbl 1Mo OHUOJIOTUH TEOPETHUECKYIO OCHOBY JJISl OIpEEeIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buoiorus» cocraBuin:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHHUsi U TPeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHUS 00
O0IMMX LEeISIX M MPUHIHUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero oopaszoBanusi B Poccuiickoit @enepanuy, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU S>KUBOM MPUPOJBI M 0OECHeUeHHH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[IporpamMma o 6uonoruu 1aéT NpeacTaBieHue O 1eNix, 00 ol1ieil crpaterun oOydeHus,
BOCIIUTAaHUSI M Pa3BUTHS OOy4aroOmMXCs cpeacTBamMH ydeOHoro mpenmera «buonorus»,
onpezenseT o0sg3aTeNbHOE NPEAMETHOE COJIEpKaHUe, €ro CTPYKTYpYy, paclpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro martepuana c
Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIXCs.

B mporpamMe mno OHONOTMU TakkKe YYUTHIBAIOTCS TpeOOBaHMUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yYarOIINXCS 110
OCBOEHUIO COJIEP>KaHUs OMOJIOTNYECKOro 00pa30BaHUsl.

B mporpamme no Ouonoruu (10-11 kiaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUIL
IPEEMCTBEHHOCTH B HW3yYeHHH OuoJjiormu, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJICTaBICHU O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npupogHoii cpene. IlosToMy Hapsiay ¢ H3ydeHHEM OOIIEOMONIOTUYECKHX TEOPHH, a TaKkKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOT0 PAaHTra M CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe MO OHOJIOTUH YIEeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU JIJISl PEILICHUS MIPUKIAIHBIX 33/1a4, B TOM YHcie: TPOpUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMW  YEJOBEKA, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JESATEIHHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIECHHOCTH Y4eOHOro
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHSI YCIOBUH Ui pEIIeHUs
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe mecto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOy4alOIIMXCSl MPEACTaBICHUH O HayyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HaHHUSI O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MMPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB KHMBOM TPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOro M Oe30macHOro oobpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUIEHUS, IEHHOCTHOT'O OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HayeHne OWONOTHS WMEET TakKe U pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yuenne
onosornu obecrieunBaeT YCIIOBHS VTS bopmupoBaHUs MHTEJUIEKTYa bHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpBHI, CIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHWUHU C TMPEICTABICHUSIMH W3 JPYTUX YYEOHBIX NPEIMETOB, B
YaCTHOCTH, (pU3UKH, XMUMUHU U Teorpaduu. HazBaHHbIE MOI0KEHUS O MTpeJHa3HAYCHUH YyueOHOTro
npeamera «BHONOTHS» COCTaBWIM OCHOBY JUISL OMNpENeNIeHHs MOIXOA0B K OTOOpy u
CTPYKTYPUPOBAHUIO €T0 COJIEpXKaHUs, PEACTABICHHOT0 B IPOrpaMmMe 1o OHOJIOTHH.



OTt60p conmepkanus yuyebHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00yUaIOIUECs AOIKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIE JUIsi (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTUUECKOU nesresnbHocTh. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIe CIyKaT OCHOBOM i  (QopMUpOBaHUS
IIPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3alUH OHOJIOTHYECKOro 00pa3oBaHuUs.

CTpykTypHpOBaHHE COJEpKaHUS Y4eOHOro MaTepuansa B MporpaMMe IO OHOJOTHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOU TPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType y4deOHOro npeamera «buonorus» BblIEICHBI CISAYIOLIUE COAepKaTeIbHbIe JIMHUU:
«buonorus kak Hayka. MeToJibl HAy4yHOTO MO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHM4ecKoro Mupa,
«IBOTIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3alliid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS JJISl TPaMOTHBIX JIEHCTBUI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Jloctuxkenune 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs PeIIeHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYArOIIMMHCS CHUCTEMbl 3HAHUH O OHOJNOTMYECKHX TEOpHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIaX, CIY)KaIIMX OCHOBOH Ui (hOPMHPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT00Opa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHu3alluy,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

(dbopMupoBaHHE y OOyYaAIONIUXCS MO3HABATEILHBIX, HHTEIUICKTYAIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJIeH ¥ MOJIX0JI0B K U3YyYEHHUIO KMBBIX CUCTEM Pa3HOT'0 YPOBHSI OPTaHHU3alINY;

CTaHOBJICHHE Yy OOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MHUpPA >KUBOW MPUPOABI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopmupoBaHre y 00Yy4YaIOIMUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMUECKHX
3HAaHUM B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM KHBOUW MPUPOIBL,
HE00XO0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMI0OIEHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUMU ISl TOBBILIEHUS] YPOBHS SKOJIOTMUECKOMN
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUW U YMEHUW B TMOBCEIHEBHOM >KM3HU ISl OLIEHKH
HOCJEICTBUM CBOEH JAEATENILHOCTU 10 OTHOIIEHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
37I0pOBBI0, 0OOCHOBAHUE U COOJIIOICHUE MEP MTPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obmiero oopazoBanusi «buonorusy, nzydyaemasi Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jlnst u3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).

COJEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. Bnosnorus kak Hayka.



Bbuonorus kak Hayka. CBsi3b OMONOTHH C OOIIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTECTBCHHBIMU HayKaMu, (uiocodueit, 3TUKOM, ACTETUKOW W mpaBoM. Ponp Ouonoruu B
(opMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK.

Metoabl T03HaHUS XKUBOM NPUPOAbI (HAOI0IEHUE, SKCIIEPUMEHT, OIIUCAHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpanuu:

IMoprpetsl: Y. Japun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuuel u cxembl: «MeTObI TO3HAHUS JKUBOW IPUPOABIY.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

IIpaktuyeckas pabota Ne 1. «Vcnosip3oBaHuEe pa3IUYHBIX METOAOB IPU H3Y4YEHUU
OHMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3aIUA.

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTINYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJBIL.

CpoiictBa OumocucTeM H UX pazHoOOpazue. YPOBHHM OpraHU3alMd OHWOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA, OPraHM3MEHHBIA,  MONMYJISIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpanum:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHMU3allMM >KUBOU
IIPUPOIBI».

O6opynosanue: Moaens MoJekyibl JJHK.

Tema 3. XuMn4ecKnii COCTaAB M CTPOEHNE KJIETKH.

XWMMYECKUH  COCTaB  KIETKM.  XUMHYECKME  DJIEMEHTBI:  MAaKpOJ3JEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJbI M MHUHEpPAJIbHBIX BeELIECTB B KieTke. llogaepxkaHue OCMOTHUECKOIO
Oananca.

benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMMbIE AMHHOKHUCIIOTHI. AMUHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHTHl — OMoONOrHUeckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Omnnuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U J1e30KCcUpub03a), Jucaxapuibl
(caxaposa, JIakTo3a) W TMOJUcaxapuibl (Kpaxmaj, TJIUKOTeH, IeJIT003a). buonorndeckue
(GYyHKLIUU YTIIE€BOJOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounbl. ['mapodunbHO-ruAPOPOOHEIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JIMIHUIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukinun JJHK. Crpoenne m ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u
byHKLINN.

[uronorus — Hayka o kierke. KinerouHass teopust — npuMep B3aMOICHUCTBUSA HIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS! KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OO1ue npu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cCuCTeMa CUHTe3a Oeka.

Tunsl KIeTOK: JyKapuoTHyecKas W Ipokapuoruyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kinerounas crenka 6akrepuii. CTpoeHne 3yKaprHOTHUECKOM KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (DYHKIIHU.
[TnasmaTtnueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. l[luTomnmazmMa u e€ oOpraHOWIBL
OnnomemOpanuble opranouasl kiaetku: DIIC, anmapar [onbmku, mu3ocomsl. [lonyaBToHOMHBIE




OpraHOWbl KJIETKH: MHUTOXOHJPHUH, MIacTUibl. [lpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: puOOCOMBI, KJIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKH. BriatoueHusl.

Snpo — perynasTopHbli LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P.T'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[lnarpammbl: «PacripefienieHne XMMHYECKHMX DJIEMEHTOB B  HEXHMBOM  IPHUPOAEY,
«PacrnpenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOIEY.

Tabauiel u cxembl: «llepuonuyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «bruocunTe3 Oenka», «CTpoeHue MojeKyisl Oenkay, «CtpoeHue GpepmMenTay,
«HyxneunoBeie kucnotel. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHrue 3yKapuoTHYECKOM
KieTkn», «CTpoeHue XUBOTHOM KiIETKW», «CTpPOEHHE PpacTUTENIbHON KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIeBOABDY, «JIunuabm.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE JIs TPOBEICHUS HAOIIOACHUH,
M3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaIUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaboparopHast pabora Ne 2. «l/3ydeHue CTpOEHHUs KIETOK PACTCHHH, JKUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WM MeTab0aUM3M. AccuMmisanus (IJIACTHYECKUH OOMEH) W
JTUCCUMUJIISALINS (SHEPTeTUUECKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOTO TMpoliecca Mmetabonusma. Poib
3aKOHOB COXPAHEHUS BEIIECTB U YHEPTUU B MIOHUMAHUHN METa0OIU3Ma.

Tumel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib (pepMeHTOB B 0OMEHE
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumm QotocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A [UId KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpelbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpyIole OakTepuu. 3Ha4eHWe XEMOCHUHTe3a Ul KU3HM Ha
3emute.

OHepreTndyeckuii oOMeH B  KieTke. PaciieruieHue BeIIeCTB, BBIJCIEHHE U
AaKKyMYJINPOBAHHME SHEPTUU B KJIETKE. DTallbl 3Heprerudeckoro oomena. ['nukonus. bpoxenue n
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE  JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuun wmatpuuHoro cuHte3a. [enHermueckas wunpopmamms u JHK. Peanuzanus
reHeTUYecKo MH@popMmaluu B KieTke. ['eHeTnueckuil ko U ero cpoicTBa. TpaHCKpUMIIUS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jtansl TpaHchsuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — BUpychl. Mcrtopus oTkpbiTHsS BHUpycoB (/1.
. BanoBckuit). OcoOEHHOCTH CTPOEHUS W >KU3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
Bonesnu pacteHuii, )KUBOTHBIX U YeNIOBEKa, BhI3bIBAEMbIE BHUpycamu. Bupyc nuMMmyHoaeduIuTa
yenoBeka (BUY) — Bo3oymutens CIIM[la. OOpaTHas TpaHCKpHUIIIMS, peBEpTa3a W MHTETpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpauuu:
Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.
Tabmuupl W cXeMbl: «TUIBI  HUTAHUIY, «Metabomuzmy»,  «MHUTOXOHAPHUSIY,

«DHepreTrueckuii 0oOMen», «Xmnoporacty, «Dotocunte3», «Ctpoenune IHK», «Ctpoenue u



¢yHkunoHupoBanue reHa», «Cunrte3  Oenmka», «l'eHeTHueckuit  kom»,  «Bupych»,
«baktepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIW[a, Oaktepuodaray,
«Pemmukanus JJTHK».

ObopynoBanue: moaenu-anminkanun «Y asoenue JTHK u Tpanckpumnimsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Knerounblii nuki, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mmro3. Ilpoueccsl,
nporekaromue B uHTepdaze. Permmkanms — peaknus marpudynoro cuHrteza [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JIUTUIOWIHBIA W TaIUIOMJIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. Llutonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Cragum murosa. Ilpomeccsl, mpoucxonsdiiue Ha pa3HbIX
cTagusaX MUTO3a. brojiornueckuii CMBICI MHATO34.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe u T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHMPOBAaHHE OPraHW3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TosnoBoe pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. Ilporeccel, mpoucxonasmme Ha craausx Meiosza. I[loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIE Kene3bl:
CEMCHHHMKHU W sudHuKH. OOpa3oBaHWE W PAa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30UI,
AilIeKIIeTKa) — crepmaToreHe3 u oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DOMOpHUOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BHTHS Y IMO3BOHOYHBIX YKHBOTHBIX: JIPOOJICHWE, TacTPYJISAIus,
opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHANIBHOTO PA3BUTHUS: MPIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHMW3MOB, (DAKTOpPHI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pactennii. OHTOreHe3 [[BETKOBOTO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpauuu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IBETKOBBIX pacTeHUi», «BereraTuBHOE pa3sMHOXKEHHE pACTeHUW», «JleneHne KIeTKH
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus [IHK», «Mwutosy, «Meio3», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeT0BeKa», «OCHOBHBIE CTAIUN OHTOTEHE3A.

OO6opynoBanue: MUKPOCKOI, MHUKporpenaparbl «CrepMaTo30ubl MIICKOITHTAIOIIETOY,
«Siueknerka miekonuTarouero», «KapuokuHe3 B KIETKaXx KOpelika JyKa», MarHuTHas
Mojienb-anmiaukanus «/lenenue kinetkny», monens JJHK, Monens metadaznoit XxpoMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUYMKA KOPEIKa JIyka Ha
TOTOBBIX MUKPOMpPEapaTax.

JlabopatopHass pab6ota Ne 4. «M3yueHune CTpOEHHUsS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTukd. Hcropusi pa3BUTHS TEHETHKU. Ponb IUTONIOTMM H
YMOPHOJIOTUN B CTAHOBJICHUH T€HETUKU. BKIag pocCHiiCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, LUTOTEHEeTHYECKH, MOJIEKYISIpPHO-
reHeTudecknii). OCHOBHBIC T€HETUUECKHE TTOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCTIOJb3yeMast B
CXeMax CKpeluBaHUM.




3aKOHOMEPHOCTH  HACNE[OBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble ['. Mennenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uncrtorel ramer. IlonHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpugHoe CKpelmuBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JUTHOPUAHOTO CKPEIIMBAaHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS1 ONIPEICTICHIS T€HOTUIIA OCOOH.

CueruieHHOe HacleqoBaHue mnpu3HakoB. Pabora T. Moprana 1o cLeIIEHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHue cuerieHns TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHUsI HACTEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

['eneTtuka mona. XpoMOCOMHOE OIpEEICHUE 1M0Ja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W reTeporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

HUsmenunBocTh. Buanl HM3MEHUMBOCTH: HEHACJICACTBEHHAss M HaclieACTBeHHas. Poib
cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpPUCTHKA  MOAW(DUKAIMOHHOU
W3MEHUYMUBOCTU. BapuainmoHHbI psifi M BapualMoHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonuyecTBeHHbIE M KAaueCTBEHHBbICE TNPHU3HAKM M WX Hopma peaknuu. CBoiicTBa
MOAU(PUKAITMOHHOW U3MEHYMBOCTH.

HacnencrBennas, Uiy reHOTUIIHYECKAs, U3MEHUHMBOCTh. KoMOMHATHBHAS U3MEHYHUBOCTD.
Meiio3 u TMOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTU. MyTalnMoHHas
W3MEHUYMBOCTh. Kitaccuukamusi MyTranuii: TeHHBbIE, XPOMOCOMHBIC, T€HOMHBIC. YacTtoTa M
NPUYMHBL MyTaluil. MyTtarennbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menunBocty H. . BaBuiona.

BuesnepHast HaclIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapmorun uenmoBeka. OCHOBHBIE METOJABI T'€HETHUKH YeEJIOBEKa:
reHealoTHYeCKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHYECKHM, MOJEKYISIpPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHe TEeHOTUIA: ITOJHOTEHOMHOE CEKBEHUPOBAHHE,
T€HOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoipio I1[P-anamm3a. HacnencrBenHbie 3a00s1eBaHUs
YelloBeKa: TIeHHbIe OoJie3HHW, OOJIE3HM C  HACIEACTBEHHOH MPEIpacloNOKEHHOCTHIO,
XpoMocoMHBIe ©Oone3Hu. ComaTHueckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuntMIBl 3M10pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MTPO(YUIAKTHKA U JICUEHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAaHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN TEHETUYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemMoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHNE U €T0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacHIeIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpenmBanue», «l{uTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmMonencTBie ajlieNIbHbIX I'€HOBY, «l €HeTHYecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denmoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIJIEHHOTO C IOJIOM,
«Kapuotunsl uyenoBeka © IKHBOTHBIX», «Bumbl wusMeHunBocThy», «MoauduxaronHas
U3MEHYNBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpymi KpoBu», «MyTalmoHHas
H3MCHYHUBOCTE.

ObopynoBanue: Mmoaenu-anuInKanun  «MoHOTHOpHUIHOE CKpenuBanue», «HemomHoe
JOMHUHHUpOBaHUE», «lurubpumHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKkpornpenapar «J{po3oduna» (Hopma, myranuu GopMbl KPbUIEEB U OKpPAacKu Telna), repbapuit
«I"opox moceBHOW».

JlaGopaTropHble U NpaKkTUYecKue padoTbl:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO M JUTHOPUIHOTO
CKpEITMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIIpETapaTaxy.




JIaGoparopnas pabora Ne 6. «/3yuenne Mo (pUKATMOHHOW N3MEHYUBOCTH, TOCTPOCHHE
BApUAIIMOHHOIO PAJIa U BAPUAIIMOHHOU KPUBOW.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y Jpo30QMibl Ha TOTOBBIX
MUKpOIIpenaparax».

IIpaxTuueckas padora Ne 2. «CocTaBiieHue U aHaJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M Ipolecc. 3ap0oKJI€HUE CEIEKLUUU U AoMecTuKanus. Yuyenue H.
W. BaBunoBa 0 LEHTpax MHPOMCXOXAEHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METO/bl CEeJIeKIMH. MacCoBbI M MHIUBUAYAIbHBIA OTOOPBI B CEIEKLHH
pacteHui u kuBOTHBIX. OLIeHKa 3KCcTephepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Yucras snuHus. CkpemuBaHue 4HMCThIX JuHUM. ['ereposuc, wunm rulOpuaHas cuia.
Hepoxacreennoe ckpemmBanue — ayrOpunuar. OtpanénHas ruOpuausanus U €€ yCIexH.
HckycCTBEHHBI MyTareHe3 M IOJIYYEHHE IOJMILIONIOB. J[OCTMIKEHUS CENEKUUU DPACTECHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpacib NPOM3BOACTBA. ['€HHAas MH)KEHEpHUS. OTambl CO3AAHMS
pexomOunantHoil JIHK u Tpancrensnsix opranumsmoB. Kiierounas wunxenepus. Knetounsle
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpodiempl. MO -
IFeHEeTUYECKU MOAU(PULUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoptpetsl: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnauiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAECHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHni», «Ilopoasl JOMaIIHUX >KUBOTHBIX», «CopTa KyJbTYypHBIX pacTeHMD», «OTHanEéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonmus», «OOBEKTHI
O6uotexHonorun», «Kiaerounele KylabTypbl U KJIOHHpOBaHUE», «KOHCTpynpoBaHuEe U IEepeHOC
TEHOB, XpPOMOCOM.

Ob6opyioBaHue: MYJISDKU TUIOA0B U KOPHEIUIONOB JUKUX (OPM M KYJIbTYpHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBCHHBIE PACTCHUS.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKIMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIM Yy4acTOK, B TEIJIMYHOE
XO035HCTBO, 1a00paTopuIo arpOyHMBEPCUTETA WIIN Hay4HOI'0 LEHTPA)».

11 KJIIACC

Tema 1. IBosOLIHOHHAS OMOJIOTHS.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPHUS U €€
MecTO B OMoJoruu. BiusHue >BOMOIIMOHHON TEOPUH Ha pa3BUTHE OMOJNOTHH U IPYTUX HAYK.

CunerenbcTBa »BoMOLMU. [laneoHTONOrMYECKHE: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JIETOIHMCH, Tepexoanbie ¢popMbl. buoreorpadudeckue: cxoacTBo
U paznnume GayH u Gpiop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOrHYecKre: CXOACTBA M pa3inuus MOPHUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE, PyAUMEHTapHbIE OpTraHbI,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIECJCTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JapBUHHU3MA.
JIBwkymme Cuiabl DBONIONWKA BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TMpHU
OTPAaHHYEHHOCTH PECYpCOB, HEOMpeNeNéHHAas W3MEHYHBOCTh, Oopb0Oa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomonuu (CTI) u e€ oCHOBHBIE TTOJIOKEHUS.

MuxkposBomtorus. [Tomynsmus kak eIMHAIIA BUIA U YBOJIOIUH.



JBrxyue cuiibl ((akTopbl) SBOJIOLMU BHJIOB B Ipupoje. MyTalMOHHBIM mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBisiomuil Gpakrop 3BosOIUH. DOPMbI €CTECTBEHHOT'O
otbopa.

[TpucrocoOaeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yibTar  d3BOJIOIMU.  [Ipumepsl

npucnoco0IeHnit y opranu3MoB. ApoMop(O3bl U UAXOAANTALINH.

Bun u BupgooOpasosanue. Kputepuu Buga. OcHOBHblE (hOpMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJIOrHUECKOE.

Makpossomonust. PopMbl 3BOIOLUK: (puIeTHdecKas, JTUBEPreHTHas, KOHBEPreHTHas,
napasuiensHas. HeoOpatumMocTs 3BoMOLUH.

[Ipoucxoxaenne  OT  HeCHEHHUAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crnenuanan3anus. AI[aHTI/IBHaSI paguanus.
JdemoHcTpauuu:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, . Mrosiep, A. H. CeBepiios.

Tabnuiel 1 cxembl: «Pa3Butue opraHmdeckoro Mupa Ha 3emie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoOrooopasue Mopos
JKUBOTHBIX», «[Tomynsumny, «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoananrtanun», «OO0mas aereHepanus», «JIBwkymue cuisl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiecrBoBanue», «lIpucnocobieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O60opyaoBaHKe: KOJUIEKIIHS HACEKOMBIX C PA3IMYHBIMU TUIAMH OKPAacKu, HAOOp IJI0JI0B
U cemsH, Koiuiekuusi «lIpuMepsl 3alUTHBIX MPHUCIIOCOONCHHUN Y JKUBOTHBIX», MOIEIh
«OCHOBHBIE HamNpaBlIEHUs DJBOJIOLUUKY», O00BEMHas Mojaenb «CTpoeHHe TOJOBHOTO MO3Tra
[IO3BOHOYHBIX».

buoreorpaduueckass kapra mupa, Koyekuus «QDPoOpMbI COXPaHHOCTH HMCKOIAEMbIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», BiaKHbIE Iperaparbl
«Pa3Butne Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapat «/pozoduna» (HOpMa,
MyTaluu (OpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUAOB 110 MOP(OIOTHUECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne2. «OmnucaHue NPUCHOCOOJIEHHOCTH OpraHuzMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4yHbIe PEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble rMnoTe3pl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHus. XUMHUYEecKass 3BOJIOLUSA. AOHOT€HHBIH CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJITBEPXKJIECHUE
XUMHUYECKON 3BomoIMKM. HauanpHble sTanbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne xu3HM Ha 3emse mo 3pam u nepuojgam. Karapxeil. Apxelickas u
npoTtepo3oiickas dpel. llameo3oiickas spa U e€ mepHoAbl: KEeMOpPUICKHHA, OpIOBHUKCKHUH,
CUJIypUINCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iickas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kalino3zoiickast 3pa u €€ neproibl: MajIeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMaTa U IeoJIOTUYECKUX MpolueccoB. OCHOBHBIE ATalbl BOJIIOLUH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHbIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BooInd. OCHOBHbIE CUCTEMATUYECKUE
TPYIIIIBI OPTaHU3MOB.




DOBOJIIOLIMSL  YeNIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Butue mnpeacTtaBieHUd o
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl n3ydeHus: antponorenesa. CxoAcTBa U pa3Inyusl 4eloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacnencTBeHHas HW3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUH Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeEIblH,
Uenoek npsmoxonsmuii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JacTh pacmpocTpaHeHUsi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoeueckue packl. OCHOBHBIE OOJIBIIIUE PAChl: €BpPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAs  (a3MaTCKO-aMepukaHckas).  YepTsl
NpUCHOCOOICHHOCTH TPEACTABUTENEH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHHS.
EnuncTBO uenoBeveckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[optpetsl: ®. Penu, JI. [Tactep, A. U. Onapun, C. Muep, I'. FOpu, Y. JapBuH.

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONTHEUHON CUCTEMBD», «Pa3BUTHE OpraHUYECcKOro
mupay», «PactutenbHas kierka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cHCTeMa OpPraHU4YecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «UelI0BeUeCcKe pach.

Ob6opynosanue: Myisku — «lIpoucxoxnenue dyemoBeka» (OKOCTbI  aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HEeaHAEepPTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeOBeKa (KaMHHU-YOIIEPhI, pyOnia, ckpebdia), TeoXpOoHOJIOruIecKasi TaduIa,
KoJuteKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U IpaKTHYeCKUe PadoThI:

[IpakTuueckas pabora Ne 1. «M3ydyeHHe UCKOMAeMbIX OCTATKOB PACTEHUMN U JKUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOLNS OPraHMYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN HIIN
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl 1 OKpYyKalIIas cpena.

DKkojorusi Kak Hayka. 3ajaud W pas3fenbl dKOJOTMH. MeTolbl 3KOJIOTHYeCKHX
MCCJIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHuMs  OpPraHU3MOB:  BOJIHAs,  HA3€MHO-BO3NyIIHAs,  ITOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus sxonmorundeckux (paxTtopoB: abMOTHYECKHE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBL.

AbGuotnyeckue  (QaxkTophl:  CBET, TEMIEparypa, BIAXHOCTb. doTomnepuoansm.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruongornveckre puTMbl.

buotuueckue ¢daxktopel. Buumbl OMOTHYECKHMX  B3aUMOJCUCTBUMN: KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJEOHWYECTBO). AMEHCAIN3M, HEUTpaTu3M. 3HaueHHe OUOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTUKU Tonysiiuu. OCHOBHBIC TTOKA3aTeNN TOMYJISIUN:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJICHHOCTH TOMYJIAINH B €€ PETYIISIHA.

JdemMoHcTpanum:

[optpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.

Tabauiel u cxemsbl: kapta «IIpupoansie 3001 3eMinny, «Cpebl OOUTAaHUS OPTAHHU3MOBY,
«Dotonepuoguzmy», «llomymsmumn»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MOMYJISIUU
uHpy30puu-Tyhenbkuy», «llumeBbie memm».




JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTopHas pabotra Ne 3. «Mopdosornueckue OCOOEHHOCTH PACTCHHH W3 Pa3HBIX
MECT OOUTAHUSD.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «[loxc4€r IIIOTHOCTH HMOMYJISAIMA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo01mecTBa M YKOJIOrHYecKHe CUCTEMBI.

CoobmectBo  opranuzmMoB —  Ouoneno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
IPOCTPaHCTBEHHas!, Tpopuueckas (mumeast). Bunpl-noMuHanTsl. CBsi3u B OMOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). Ilonarue 00 skocucremMe U OHOreoleHo3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBI HJKOCHCTEMBI: IPONYLIEHTBI, KOHCYMEHTBI, PEIYLICHTBHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucrembl. [lumeBble nenu u cetd. OCHOBHBIE TIOKa3aTeNM HKOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTUYECKHE MHPAMHIbL: TPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpPETyJIALnus, pazsutue. CyKieccus.

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KkocucTeMsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycrounBocTr 3KocucteM. CoXpaHeHHE OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH OuOCchepbl Kak INI00ATBHON 3KOCHCTEMBI.
JlnHamugeckoe paBHOBECUE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB U OMOr€OXMMHUYECKME LMKIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emin. AHTPONOreHHble U3MEHEHUs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TTPOOIIEMBI.

CocymectBoBaHue npupoabl U dyenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiumBocTH Ounocepsl. OCHOBa PALMOHAIBHOTO YIPABICHUS TMPUPOIHBIMU
pecypcamMu U UX UCHOiIb30BaHue. JlOCTHKEHHsI OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpauuu:

Ioprpetsl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuie! u cxembl: «[Iumesbie nenny», «buoleHnos: cocraB u crpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemosexy,
«JKOocucTEMa IIMPOKOJUCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOTO Jeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOTEHHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHenmue MCTOYHMKM 3arpsi3HEHMsI BO3JlyXa M TPYHTOBBIX BOn», «IlouBa — BakHelInas
coctasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoOBbIH 3P hexT», «DPakTOpbI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uocheps», «O01mas cTpykrypa o6nocheps», «Pacmnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uocheper,
«Kpyrosoport azora B mpupoae».

Ob6opyioBaHME: MOJIEIb-aNTIITUKALHS «Tunuunele OMOIIEHO3bD», repoapuii
«PactutenbHbple  cooOmiecTtBay, Kouiekiuu — «buorneno3», «Bpemutenun — BaKHEUIINUX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIIMM pacTeHUH U  IKUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®deneparnun, N300paskeHsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MU HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA
Cormacho ®I'OC COO, ycranaBiaMBalOTCA TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
00y4arouMuUCcs IPOrpaMM CpeHero oo1iero o0pa3oBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.



JINMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMUYHOCTHBIX pe3yJbTaTOB OCBOEHMA Ipeamera «buonorus» BblIEIEHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAaHWE OOYYaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH M CaMOOINPEAEICHHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHUIO OHMOJIOTrWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULMN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMHM, MPHUCYILUMH  CHCTEME
OuoNornYeckoro 00pa3oBaHMs, HaJIMYUE SKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTU
CTAaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Mpeamera «buomorus» HOCTUTAIOTCS B €AMHCTBE
y4eOHOIl M BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLMOKYJIBTYPHBIMU, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMU, MIPUHSATHIMU B
o0miecTBe MpaBWJIaMd M HOPMAaMU IOBEJEHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCITIUTaHMSI M CAMOPA3BUTHS, PA3BUTUSl BHYTPEHHEH MO3MIMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHUS K 3aKOHY M IIPABOIOPSJIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJEHHIO, B3aUMHOIO
YBOKEHUs, OCEpEKHOTO  OTHOMICHUS K  KYJIBTYPHOMY  HACIEOUI0 M TPaTUIHIM
MHOT'OHaIMOHaJIbHOTO Hapoja Poccuiickoit deaepannu, npupoae 1 OKpyKarolien cpene.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTO npenMeTa « BHOJIOT s JOIKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTPEHHEH
NO3WIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTAM POCCHHCKOTO  OOIIEecCTBa,
pacimmpeHe XU3HEHHOTO OMbITAa M OMbITa JIEATEIFHOCTH B MPOLIECCE Pean3allii OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHOM €S TeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kiaHcKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IpaB M O0OsS3aHHOCTEH, YBa)K€HUE 3aKOHA MU
MPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH MPH CO3JJaHUN Y4EOHBIX MPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHITIOJHEHUN ONOJIOTHIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPEAENATh COOCTBEHHYIO TIO3ULHUIO 110 OTHOIIEHHIO K SIBJICHUSAM
COBPEMEHHOMU KHU3HH U OOBICHSATH €€;

YMEHHE YUYUTBIBaTh B CBOMX JEHCTBHUAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aWMOJICHCTBHS JIIOJIEH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COITMAIIBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJIHEHUS YUYEOHBIX,
NO3HABATENIbHBIX M HCCIENOBATEIbCKUX 3aJ1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOIIOTUIECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM J1eATETbHOCTH;

2) 1aTPHOTHYECKOr0 BOCTIUTAHUS:

c(OPMHPOBAHHOCTh POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iepes PoanHOMN, ropmocTy 3a CBOM Kpal, CBOXO
Ponuny, cBOH S3bIK U KyJIBTYpPY, IPOIILIOE U HACTOSIIIEE MHOTOHALMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEIUI0 U TaMSATHHKaM TPUPOIHI,
JocTIkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CTIIOCOOHOCTh OIEHHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
O6uosorny, MOHUMaHUS 3HaUYeHHsI OMOJIOTHH B TO3HAHUU 3aKOHOB MPUPO/IBI, B KHU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

uaerHas  yOexXIEHHOCTb, TOTOBHOCTh K ciIyxkeHuto u 3amuTre OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIAL0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS



OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHUE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM DPOJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuu;

4) 3cTeTH4YEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi ICTETUKY ObITa, HAYUHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) pusuyeckoro  BocnuTaHus, (OPMHUPOBAHMS  KYJIbTYPbI  310POBbS M
IMOLMOHAJIBLHOTO 0JIArONoJIy4usi:

MMOHMMAaHUE U pealih3alus 3JJ0pOBOro U 0e30macHoro odpasa Ku3Hu (310pOBOE MUTAHUE,
coOIOZICcHHEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHass (u3MYECKash aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

[IOHMMAaHUE LEHHOCTU IMpaBWJI MHIUBUAYAIbHOIO U KOJUIEKTUBHOIO 0O€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJECACTBUN U HEMPHUATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJIECHUS aIKOTOJS,
HApKOTUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K  AQKTUBHOM  JIATENIBHOCTM  TEXHOJOTMYECKOH U COLMaIbHOU
HAIPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATH U CAMOCTOSITENIHHO BBITIOJHSATH
TaKylo JA€SITeIbHOCTb;

HMHTEpEC K pa3nu4HbIM chepam mpodeccruoHalbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTnu30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE TJIAHbI;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JIOTrN4e€CKOT0 BOCITUTAHHUS :

9KOJIOTMUYECKH 11€7IeCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UICTOYHMKY KU3HU Ha 3eMiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBLIIICHUE YPOBHS JKOJIOTHYECKON KYJIbTYphl: MPUOOpETEHHE OMbITa TUTAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKarOLIEH Cpeibl;

OCO3HaHUe T1100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOIeM U MyTeil UX pelIeHMs;

CIOCOOHOCTH MUCIOIBL30BATh MPHOOPETaeMble MPU U3yYECHUH OMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHuU MNpoOJeM, CBA3aHHBIX C PallMOHAIBHBIM MPUPOJONOIb30BaHUEM (COOIIIO/IEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOC(hepbl);

aKTUBHOE HENpUSATUE ACHCTBUMN, MPUHOCALIUMX BpEJ OKpYXKarolled HpUpOAHOU cpee,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JIEUCTBUN U NPENOTBPALLATD UX;

HaJIMYue Pa3BUTOTO SKOJOTMYECKOTO MBIIUIEHHS, SKOJOTHYECKONW KYNbTYpbI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIIbHOW, KOMMYHHKATHBHOM W COIMAIbHON MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:



c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKd U OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha JWalore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'0 MECTA B IOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHNE  S3BIKOBOM W YUTATEIbCKOM  KYIBTYpPHl KaK  CpEACTBa
B3aUMO/JICHCTBHS MEXTy JIFOIbMU M [TO3HAHUS MHPA;

NOHUMaHHUE crenu(UKN OMONOTMM KaK HayKH, OCO3HaHUS €€ poiau B (HhOPMHPOBAHHU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIieM
MHpE KaKk O €IMHCTBE TIPHPOJBI, YEIOBeKa M O0mecTBAa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHMH JUISI COBPEMEHHOW ITMBIIIM3ALMH: 00ECIICUCHHS
HOBOTO YPOBHS pa3BUTHsI MEIAMILMHBI, CO3JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
penath pecypcHble IpoOiIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MyTEH BBIXOJA U3 TI00aIbHBIX
HKOJIOTHYECKUX MPOoOIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYPCOB B (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHUH B IIEJSX MOBBIIICHUS OOMIEH
KyJIbTYpPBl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, KaK COCTaBHOM dYacTH (yHKIMOHAIHHOM
IPaMOTHOCTH 00ydJarouuxcs, GopMUpyeMoi pu U3y4eHUH ONOJIOTHH;

NOHUMAHHUE CYLIIHOCTH METOJIOB ITO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS Ui aHAIM3a W OOBSACHEHWs SBICHUUN
OKpYXXAIOUIETO MHUpa M TPOUCXOAANIMX B HEM H3MEHEHH, yMEHHE JeiaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS [aHHBIX C HENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIB30BaTh OHOJIOTMYECKHE 3HAHHS Ul PEIICHHS
npo0JIeM B pEabHBIX KU3HEHHBIX CHTYAIHX;

OCO3HAHME IIEHHOCTH HAYYHOH NESTEIbHOCTH, TOTOBHOCTD OCYIIECTBIIATh MPOCKTHYIO H
UCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIHHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHUIO M CaMOOOpa30BaHMIO, K
aKTHBHOMY TIIOJIyYCHUIO HOBBIX 3HAaHMH MO OHOJIOTHM B COOTBETCTBHUH C >KU3HCHHBIMH
NOTPEOHOCTSAMU.

METANPEAMETHBLIE PE3YJIbTATHBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS yueOHOro mpenMera «bruonorus» BKIIOYAIOT:
3HAYMMbIE 11 (DOPMHUPOBAHHS MHUPOBO33PEHUS  OOYYAIOIMIUXCA  MEKIUCIUTITHHAPHBIC
(MeXmpeaIMeTHbIE) O0IIeHAYYHbIE TIOHATHS, OTPAKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCCIIeJOBaHNEe, HAONIOJCHUE, M3MEpPEHUE, IKCIIEPUMEHT U JIPYTuX), YHUBEpCAIbHBIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIECUNBAOIINE
dbopmupoBanne (HYHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIETEHIIMH O0YyJarouiuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Y4YeOHBIC IEHCTBHS B TO3HABATEIbLHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeamMeTHbIe Pe3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OoOIIero oOpa3oBaHM
JIOJIKHBI OTpaXaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J€HCTBUAMM:

1) 0a3oBbIe JJOrHUecKHe JeHCTBUA:

CaMOCTOATENbHO (OPMYJIUPOBATh M AKTyaJM3UPOBATH MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOB30BaTh TPH OCBOCHHHM 3HAHWUWA TPHUEMBI JIOTMUECKOTO MBINUICHUS (aHaAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHUsI), PaCKPbIBaTh CMBICT OHOJOTHYECKHX
MOHATUH (BBIACTATH UX XapaKTePHbIE MIPU3HAKK, YCTAHABIUBATH CBSI3M C IPYTUMHU TMOHSATHUSIMH);



ONpEAEATh LENU JEATENIBHOCTH, 3ajaBas NapamMeTpbl U KPUTEPUHM HMX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C TOCTABICHHBIMHU LIENISIMU;

UCTOJIb30BATh OMOJIOTUYECKHE MOHATHUA Ui OOBSICHEHUS (AKTOB M SBICHHHA >KUBOU
HIPUPOIbI;

CTPOUTb JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, JEAYKTUBHbIE, IO aHAJOIHH),
BBISIBJIAT 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJIEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYIIECTBEHHbBIX CBA3EH U
OTHOILIEHWIA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTUBOPEUYMU Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMBbl C y4ETOM aHalIM3a HUMEIOIIUXCS
MaTepHaJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LIEISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEAbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 0a30BbBIE HCCJIEN0BATEIbCKHE IeHCTBHA:

BJIa/IETh HaBbIKAMU Y4eOHO-HMCCIIE10BaTENbCKOW U MPOEKTHON AESITEbHOCTH, HABBIKAMU
paspelnieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB
pelIeHHs IPaKTUYECKUX 3a/]]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HaHUS, €ro
UHTEPIpETAlNH, MPEOOPa30BAaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUAX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBATh HAYYHBIH THUI MBIIIICHUS, BIJICTh HAYYHON TEPMHHOJIOTUEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJaul B 00pPa30BATEIBbHON ACSATEIHHOCTU U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady, BbIJBUIATb
rUnoTe3y e€ pelleHus, HaXOAWTh AapryMEHThl JUId JJOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3MPOBaTh IIOJYYEHHBIE B XOAE PpEUICHMs 3aJaud pe3yJbTaTbhl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;

OCYILIECTBIIATh LIEJCHANPABICHHBIN MOWCK MEpeHoca CPEJCTB U CIIOCOOOB JAECUCTBUS B
npo¢eCCHOHATIBLHYIO Cpeay;

yMETb MEPEeHOCUTh 3HAHMS B [I03HABATEIbHYIO U  MPAKTUYECKYl0 o0jacTu
KU3HEJEATEIBHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTel;

BBIJIBUr'aTh HOBBIE WJEH, Npe/UlaraTh OPUTHHAIbHbBIE MOAXOJbl M PpEIIEHUs, CTaBUTh
po0JIeMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX WCTOUYHHMKAX MH(OpManuu (Tekcte ydyeOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(dbopMynpoBaTh 3alpochl U MPUMEHSATh pa3IMYHble METOAbl NpPHU IMOUCKE U O0TOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOM /TS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HMCMOJNb30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BaHUS PA3INYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMY IMpencTaBiIeHUs OHUOIOrHYecKoi
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMsl, TaOJIHIIbI, PUCYHKH U APYToe);



UCTOJb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CPEACTBA NpU paboTe ¢ OHMOIOTHMYECKON
uHpoOpMaLKel: NIPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe U MAaTeMAaTH4YEeCKUE 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpa30OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIAIHOCTH;

BJIAJIETh HAaBbIKAMHM pPACIO3HABaHMA W 3aIlIUTHl WHQPOpPMALWH, HHOOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OgiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) o0menne:

OCYIIECTBISATH KOMMYHHKAIIMH BO BCEX c(epax >KU3HU, aKTUBHO YYaCTBOBATH B AMAJIOTE
WIN JIUCKYCCUU T10 CYLIECTBY 00CYXJaeMoil TeMbl (yMEHHUE 3a/laBaThb BOIPOCHI, BBICKAa3bIBATh
CYKIEHHSI OTHOCUTEJIbHO BBINOJIHEHMSI NpeJUlaraéMod 3aJaud, Y4YWUTHIBaTb UHTEPECHl U
COINIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WK JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIICHHUS, MOHMUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PJIUKTHBIX CUTYyallul, yMETh CMAr4aTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOCOOAMHU OOLIEHMSI U B3aUMOJEHCTBUS, TOHUMATh HaMEPEHUs
JIPYTUX JIOACH, MPOSIBISATh YBAXKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) coBMecTHas1 1eATEeJIbHOCTD:

IIOHMMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUYaIbHON pabOThI MpH
pemeHnn OMoI0rndeckoi mpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD TPUMEHEHHS TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4IEHA KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTMXKCHMIO: COCTaBIATH IIAH JACUCTBHUM, pacHpelesaTh PO C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboTHI;

OLIEHMBATh KauyeCTBO CBOETO BKJIA/la U KAXJI0TO YYaCTHHKA KOMaH bl B OOLIUI1 pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJEU C MO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEACHHUE B Pa3JINYHBIX CHUTYaLMsIX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBnajgeHne yHMBePCAJIbHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:

1) camoopranusaunus:

UCIOJb30BaTh OMOJIOTMYECKHUE 3HAHUS Ul BBIABICHUS MNPOOJEM M UX pelleHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K >KHUBOM MPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh IO3HABATEIbHYIO JESATENIbHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTHO COCTABJISATh IUIaH PELICHUs MTPOOIEMBI ¢ YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

paciupsaTh paMKHi y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apIrYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO IIMPOKOW OHPYIUIMH B Pa3HBIX
00J1aCTSAX 3HaHMM, TIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATDH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HABbIKAMU MO3HABATENbHOM pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JAEHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS,

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U APYIUX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHsie pe3ynabTaThl ocBoeHus porpammbl COO 1o Ouonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduueckue s yaeOHoro npeamera «buosorus» HaydHble 3HAHHUS, YMEHUS U
CHoco0bl JNeNCTBUI 10 OCBOEHHUIO, UHTEPIIPETALUN
¥ IpeoOpa30BaHUIO 3HAHUN, BUJBI JESATEIHOCTH 110 MOIYYEHHIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYalMsX, a TaKXKe B PEAIbHbIX JXM3HEHHBIX CHUTYyalUsX,
CBA3aHHBIX ¢ Ouojorueil. B mporpamme mpenMeTHble pe3yabTaThl MPEICTaBICHbI IO Tojam
oOyueHusl.

[IpenMeTrHble  pe3ynpTaThl OCBOEHUs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTpaXarth:

c(OPMHPOBAHHOCTh 3HAHWUK O MECTE M PO OMOJOTHHM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHue OMOJOTHYECKUX TEPMUHOB M NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  MpeBpalleHue DSHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHE
(penpoyKiys), HaCIEeCTBEHHOCTh, HK3MEHUUBOCTh, POCT U Pa3BUTHE;

yYMEHHE H3Jaratb OWOJIOTMYECKHE TEOpuHu (KJIETOYHAs, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJlbHas JO0rMa MOJIEKYJIsipHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
U. BaBuiosa) u yueHus (0 [EeHTpaX MHOrooOpa3usi U IPOUCXO0KIEHUS KyJIbTYpHbIX pacTeHuil H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O MO3HAHUS B OMOJOrMM: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M MPOBEJCHHE OHOJIOTMYECKOrO
DKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIBICHUE 3aBUCHMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyUE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPHI ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBO/BI HA OCHOBAHUY TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NIPU3HAKNA BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBHYAIBHOTO Pa3BUTHS
opranusma (OHTOTeHe3);

yYMEHHE MPUMEHSTH MOJIyYeHHbIe 3HAHUS JUIsl O0BSICHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTIeYeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbS OKPYXKAIOIUX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaoIleil NpUponHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTAapHble T'C€HETUYECKHE 3aJaud Ha MOHO- W JAUTHOpHIHOE
CKpEeIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIIATh CXEMbl MOHOTMOPUIHOTO CKPEUIMBAHUS
JUTS IPeJICKa3aHusl HAaClIe0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JaOOPAaTOpHbIE U MpaKTU4YecKue paboThl, COOIIIOIaTh MpaBuia MpH
pabote ¢ y4eOHbBIM U 1a0opaTOpHBIM 000PYJOBAHUEM;

YMEHHE KPUTHUYECKH OILCHHBATh U HHTEPIPETUPOBATH MH(GOPMALMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMaLNK, HAYYHO-TIONYJSPHbIE MaTEepPHUalbl), ITUHUECKHUE ACIIEKThl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaThb COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[Ipenmernbie  pe3ynbTaThl  OCBOEHHUS ydeOHoro mpenmera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHIX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE pACKpBIBaTh COJCpKAHWE OWOJOTUYECKHX TEPMHUHOB W TMOHATHI: BUJ,
nomynsitivsi,  TeHOMOHI,  SBONIONMS,  ABWXKYyIIHE  cuibl  (pakTopbl)  3BOJIOLUH,
IpUCIIOCOOJICHHOCTh OPraHW3MOB, BHJI000pAa30BaHME, KOJOTHMUYECKHE (DAKTOpPBI, IKOCHCTEMA,
OPOJYUEHThl, KOHCYMEHTBI, pEeAYLUEHTHl, IeNH MHTAaHUSA, JKOJIOTUYECKas MUPaMUJIA,
OmoreoreHo3, buocdepa;

yMEHHE Wu3jiaraTh Ouojorumyeckue Teopuu (dBoironmonHas Teopus Y. [lapBuHa,
CHHTETHYECKasi TEOPHUs HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoiblmieBoro cxoacrsa K.
M. Boapa, uepenoBaHus rIaBHBIX HampaBleHUi u mytei sBomonnu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHaickoro), onpeaensTh TPaHUIIBI UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIAJeTh METOJaMH HAy4YHOTO MO3HAHH B OMOJOTUU: HAOIIOJEHHE U ONUCAHHE
KUBBIX CHCTEM, TIPOLIECCOB W SBICHUH, OpraHW3alys ¢ TPOBEICHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX DPE3YJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX ITOHSTHH,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHUHU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHHE BBIJICNATh CYIIECTBEHHBIC TPH3HAKH CTPOCHUS OHMOJIOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJSALUM, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOLIEHO30B M 3KOCHUCTEM,
OCOOCHHOCTH  IPOLECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0oTOOpa,
BUJ000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (PaKTOPOB Ha
OpTraHU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HIKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMON€OXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHHUE MPUMEHATh MOJydeHHbIE 3HAaHUS U1 00bSICHEHUS] OMOJIOIMYECKHX MPOLIECCOB U
SIBIICHUH, JIJISI IPUHSTHS PAKTUIECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C IIEIIBI0 00eCTICYeHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOAEH, COOIIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHsSI B OKPYXAMOIIEH NPUPOMHOW cpene, MOHMMaHUe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh JJIeMEHTapHble OMOJIOTHYECKHUE 3a]laud, COCTAaBIIATh CXEMbl IEepeHoca
BEIIECTB U SHEPTUU B dKOcHcTeMax (L[eNH MUTaHus);

YMEHHUE BBINOIHATH Ja0OpaTOpHbIEe M MPAaKTUYECKHE paboThl, COOMI0ATh MpaBUiIa MpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH MHQPOPMAIUIO OUOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE U YCTHBIE COOOILIEHUs, 00001mas
OMOJOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HammeHnoBaHMe pa3fesioB U TEM IIPOrPAMMBbI KonnuecTBo yacos OnexTponHble (1(poBHIe) 00pa3oBaTENbHBIC
/11 Bcero | Kontponbnbie | IlpakTuyeckue pecypceel
paboThI paboThI
1 buosorus kak Hayka 2 0.5 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBble CHUCTEMBI M KX OpraHu3alus 1 bubnuoreka [{OK https://m.edsoo.ru/7f41¢c292
3 XHMMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmmoreka [IOK https://m.edsoo.ru/7f41c292
4 JKuzHenesTenbHOCTh KIETKH 6 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
5 Pa3mHOXkeHue U HHAUBUAYAIbHOE pa3BUTHE 5 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c292
OpPraHU3MOB
6 HacnencTtBeHHOCTh M MNBMEHUYHUBOCTD 8 1.5 bubnuoteka LIOK https://m.edsoo.ru/7f41¢292
OpPraHU3MOB
7 KoHTpoapHO0-0000maronmii ypok 1mo TeMe 1 1
«HacnencTBeHHOCTh M U3MEHUUBOCTbY
8 Cenekiust opranu3moB. OCHOBBI 3 bubnuoteka LHOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHH
OBILIEE KOJIMYECTBO YACOB I1O0 34 1 4
I[TPOTPAMME
11 KJIACC
Ne | HammeHnoBaHwue pa3qesioB U Te€M MIPOTPAMMBbI KosngecTBo yacoB OnexTpoHHbIe (1M (poBHIe) 0Opa3oBaTENbHbIE
n/m Bcero | KonTposbabie [IpakTnueckue pecypcesl
paloThI paboThI
1 DBOJIIOIIMOHHAST OMOJIOTHUS 9 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
2 BO3HMKHOBEHME U Pa3BUTHE KU3HU HA 3eMJIe 9 0.5 bu6nuoreka LIOK https://m.edsoo.ru/7f41cc74
3 KoHnTpoabHOo-000011at01111i#1 ypoK 1 1
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emue»
4 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
5 Coo011ecTBa U 9KOJIOTHYECKHE CUCTEMBI 9 bub6mmoreka LIOK https://m.edsoo.ru/7f41cc74
6 KoHTposIbHO-00001IarOIHiT YPOK TEMBI 1 1
«Coo0111ecTBa M 9KOJIOTHYECKHUE CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 2 2.5
I[TPOTPAMME




INIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmmuecTBo wacos [ara DnexTpoHHbIe U(POBBIE 00pa3oBaTEIbHBIC
/o Bcero | Kontposbabie | Ilpakthueckue | H3y4eHUs pecypcehl
paboThI paboThI
1 buonorus B cucreme Hayk 1 04.09 bubnnoreka L{OK https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 Metoabl TO3HAHUS )KUBOU MTPUPO/IBI. 1 0.5 11.09 bubnmoreka [{OK https://m.edsoo.ru/863e6122
[TpakTrueckas padota Ne 1 «Mcnons3oBaHue
Pa3IMYHBIX METOJIOB MPU U3YUYECHUU
OMOJIOTMYECKIX O0BEKTOBY
3 buonoruueckue cucTemsl, MPOLECCH U UX 1 18.09 bubnuoteka L{OK https://m.edsoo.ru/863e6564
U3Yy4eHUe
4 XuMu4ecKuil cocTaB KIeTKU. Boia u MuHepanbHble 1 25.09 bubnnorexa LHOK https://m.edsoo.ru/863e674e
CoIu
5 benku. CoctaB u cTpoeHue 0eaKoB 1 02.10 bubnnoreka [HOK https://m.edsoo.ru/863e6b72
6 depMeHThI — OHOJOTHYECKHE KaTaTnu3aToPhI. 1 0.5 09.10 bubnunoreka L{OK https://m.edsoo.ru/863e6b72
Jlaboparopuas padota Ne 1 «M3yuenue
KaTaJTUTHYECKON aKTUBHOCTU ()epMEHTOB (Ha
IIpUMepe aMIJIa3bl WIK KaTajgas3bl)»
7 VYriaeBoapl. JIunuasl 16.10 bubanoreka [{OK https://m.edsoo.ru/863e6870
8 Hyxnennosbie kucinorsl. ATO 23.10 bubnnoreka [JOK https://m.edsoo.ru/863e6d5c
9 WcTopus u metoas! nzyuenus kinetku. Knerounas 13.11 bubnnoreka [{OK https://m.edsoo.ru/863e6e88
TEeopHUs
10 | Kierka kak 1esi0cTHas xKHUBasi CUCTEMa 20.11
11 | CtpoeHne 2 yKapuOTHYECKON KIIETKH. 0.5 27.11 bu6mmoreka LIOK https://m.edsoo.ru/863e6{f0
Jlaboparopnas padota Ne 2 «3yueHue cTpoeHus https://m.edsoo.ru/863e716¢
KJIETOK pacTeHHH, )KUBOTHBIX, TpUOOB 1 OakTepuit
0/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax
1 UX ONHCAHUE»
12 | OOMeH BelecTB WK METabO0INu3M 1 04.12 bu6mmoreka [IOK https://m.edsoo.ru/863e766¢
13 | ®orocuHTe3. XeMOCHHTE3 1 11.12 bubnuoteka [{OK https://m.edsoo.ru/863e7c98
14 | DHepreTnyeckuil 0OMeH 1 18.12 bubmmoreka L{OK https://m.edsoo.ru/863e7aae
15 | buocunTes Genka. Peakiust MaTpU4HOTO CHHTE3a 1 25.12 bubnmnoreka [{OK https://m.edsoo.ru/863e796e




16 | Tpancasiums — 6uocunTe3 O6eKa 08.01 bu6mmoteka [IOK https://m.edsoo.ru/863e796e
17 | Heknerounsie (OPMBI )KU3HU — BUPYCHI 15.01 bubmuoreka [{OK https://m.edsoo.ru/863e7540
18 | JKuzHeHHbBIN HUKII KJIETKH. [lefeHue KIeTKu. 0.5 22.01 bubnmoreka [{OK https://m.edsoo.ru/863e7dc4
Murto3. JlabopaTopHnas padota Ne 3 «Habmronenue
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOIpenapaTax»
19 | ®opMbI pa3sMHOXKEHUS OPraHU3MOB 29.01 bubnnoreka L{OK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 | Meiio3 05.02 bubnuoreka [{OK https://m.edsoo.ru/863e7f4a
21 | O0pa3oBaHue U Pa3BUTHE TTOJOBBIX KJIETOK. 0.5 12.02 bubnnorexa LHOK https://m.edsoo.ru/863e81b6
OmnonotBopenue. Jlaboparopuas padorta Ne 4
«M3ydeHue cTpOeHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
22 | UnauBuayanbHOE pa3sBUTHE OPraHU3MOB 19.02 bubnnorexa LHOK https://m.edsoo.ru/863e8436
23 | 'eneruka — Hayka O HacJIE€CTBEHHOCTU U 26.02 bubnnoreka LHOK https://m.edsoo.ru/863e8612
M3MEHYHBOCTH
24 | 3aKOHOMEPHOCTH Hacl€ZJ0BAHUS TPU3HAKOB. 04.03 bubnnoreka [IOK https://m.edsoo.ru/863e8878
MoHOrubpuHoe CKpeluBaHue
25 | durubpunHoe ckpenrBaHue. 3aKOH HE3aBUCUMOIO 11.03 bubnnoreka LHOK https://m.edsoo.ru/863e89a4
HacJleI0BaHMsI TPU3HAKOB
26 | CuemieHHOE HaclIeJOBaHKUE TPU3HAKOB. 0.5 18.03 bu6muoteka LIOK https://m.edsoo.ru/863e8c60
Jlabopartopnast pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTMOPUIHOTO M JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(HIIBI Ha TOTOBBIX
MHUKpOIIpernaparax»
27 | I'eneruka nona. HacnenoBanue npu3HakoB, 01.04 bubnnoreka [HOK https://m.edsoo.ru/863e8c60
CLIETIJICHHBIX C MOJIOM
28 | U3smenunBocTh. HeHacnencTBeHHAss K3MEHYHUBOCTD. 0.5 08.04 bubnuoteka [{OK https://m.edsoo.ru/863e8efe
JlaGopatopHnast pabota Ne 6. M3yueHnue
MOTU(UKAITIOHHONH H3MEHYMBOCTH, TTIOCTPOCHHE
BapHUAIMOHHOTO PsiJia M BAPHALIMOHHON KPUBOM»
29 | HacnencrBennas u3aMeH4nBOCTh. JIabopaTopHas 0.5 15.04 bu6mmoteka L{OK https://m.edsoo.ru/863e8efe
pabota Ne 7. «AHanu3 MyTanuil y 1po30¢puiibsl Ha
TOTOBBIX MHKpOIpEnapaTax»
30 | I'eHeTuka yesnoBeka 22.04 bubmmoreka IHOK https://m.edsoo.ru/863e8d78




31 | KonTpoabH0-000011a01IKMKA YPOK 10 TEME 1 1 27.04
«HacnencTBeHHOCTh U H3MEHYUBOCTHY
32 | Cenexkuus Kak HayKa U MPOIIeCC 1 06.05 bubnnoreka [{OK https://m.edsoo.ru/863e9214
33 | MeToabl U JOCTUKEHUS CEJIEKIIUKM PACTCHUHN U 1 13.05 bubnuoreka [{OK https://m.edsoo.ru/863e¢9214
KUBOTHBIX
34 | buoTexHOJIOTHsI KaK OTpaciib IPOU3BOJCTBA 1 20.05 bu6mmoreka L{OK https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
11 KJIACC
Ne Tema ypoka KosnmuecTBo yacos [Hara DnekTpoHHbIe U(PPOBBIE 00pPa30BATEIHLHBIC
n/m Bcero | Kontponbubie | IlpakTudeckue | M3y4eHHs pecypchl
paboThI paboThI
1 DBOJIIOLIMS U METOJIbI €€ U3yUEHUS 1 07.09 bubnnoreka [{OK https://m.edsoo.ru/863ea20e
2 VicTopus pa3BUTHS NPEJCTABICHUN 00 dBOIIOINN 1 14.09 bubnnoreka [HOK https://m.edsoo.ru/863e9570
3 Mukpo3Boronus 1 21.09 bubnnoreka [HOK https://m.edsoo.ru/863e9cle
4 [Tonynauus Kak 31eMeHTapHask €QMHULA BUIA U 1 0.5 28.09 bubnmnoreka [{OK https://m.edsoo.ru/863e99c6
sposrronnn. JlaboparopHast pabora Ne 1
«CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY
KPUTEPUIO»
5 JIBmokyiue cuibl (dJeMeHTapHbIe (akTopsh) 1 05.10 bubnmnoreka [{OK https://m.edsoo.ru/863e9da4
SBOJIIOLIMH
6 EctectBenHsIit 0oT00p 1 ero hopmbl 1 12.10 bubnnoreka [{OK https://m.edsoo.ru/863e9ed0
7 Pe3ynbTarhl 3BONIOIUN: TPUCITOCOOIEHHOCTD 1 0.5 19.10 bubnmnoreka LHOK https://m.edsoo.ru/863e9fde
OpraHu3MoB U BuaooOpazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OpraHu3Ma M €€ OTHOCUTEIBHOIO XapaKkTepay
8 HanpaiieHust u myTu MaKpo3BOJIIOLMH 1 26.10 bubanoreka [JOK https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIIONINMN 1 09.11
10 | Mcropus »u3HU Ha 3eMJie U METOJIbl €€ N3YUYEHHUs 1 16.11
11 | T'unore3sl NpOUCXOXKIEHUS )KU3HU Ha 3emiie 1 23.11 bu6muoreka [{OK https://m.edsoo.ru/863eaSa6
12 | Pa3zButue xu3HU Ha 3eMJIe IO ApaM U NEpUOAAM 1 30.11 bubmmoteka LIOK https://m.edsoo.ru/863eabbe
13 | OcHOBHBIE 3Tanbl FBOJIIOLMH PACTUTEIHLHOTO U 1 0.5 07.12 bu6muoreka L{OK https://m.edsoo.ru/863ea8bc

&KHUBOTHOTrO MHpa. [IpakTrueckas padora Ne 1
«M3yueHne ucKomaeMbIX OCTaTKOB PacTeHUN U
KMBOTHBIX B KOJIJICKIIHSIX




14 | CoBpeMeHHas cucTeMa OPraHMYECKOro MUpa 1 14.12 bu6mmoreka [{OK https://m.edsoo.ru/863ea48e
15 | DBomtorus yenoBeka (aHTPOTIOTeHE3) 1 21.12 bubmuoreka [{OK https://m.edsoo.ru/863eac2c
16 | JIBmwxymme cuiibl ((akTOpsl) aHTPOTIOTeHE3a 1 28.12 bu6mmoreka [{OK https://m.edsoo.ru/863ead44
17 | OcHOBHBIE CTaIMU IBOJIIOLIMU YEJIOBEKA 1 11.01
18 | YenoBeueckue pachl U IPUPOJIHBIC alallTaIl[uN 1 18.01 bubnuoreka [{OK https://m.edsoo.ru/863eaca2
4eJI0BEKa
19 | KoHTposibHO-00001IaroIIHil YpOoK 1 25.01
«B03HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe)
20 | DkoJsiorusi Kak HayKa 1 01.02
21 | Cpensl 0OMTaHUS M SKOJIOTHYECKHE (DAKTOPHI 1 08.02 bubanoreka HOK https://m.edsoo.ru/863eafec
22 | Abuotunueckue dakropsl. JJaboparopnas pabota 1 0.5 15.02 bubnunoreka [{OK https://m.edsoo.ru/863eb10e
Ne 3. «Mopdonorudeckre 0COOEHHOCTH pacTEHUH
13 pa3HBIX MeCT oOuTaHus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE
YepEeHKOB KOJIeycay
23 | buortnyeckue GhakTopsl 22.02 bubnnoreka [HOK https://m.edsoo.ru/863eb348
24 | DKOJIOTMYECKNE XapaKTEPUCTUKH TTOMYISAIUH. 0.5 29.02
[Tpaktuueckas pabora Ne 2 «Iloacuér mioTHOCTH
MONYJISIIUN pa3HBIX BUJOB PACTCHUIN
25 | CoobmiecTBa OpraHu3MoOB — OHOLIEHO3 1 07.03 bub6numoreka LIOK https://m.edsoo.ru/863eb46a
26 | DKOJIOTMYECKUE CUCTEMBI (3KOCUCTEMBI) 1 14.03 bubnnoreka [JOK https://m.edsoo.ru/863eb46a
27 | OcHOBHBIE IOKA3aTENN SIKOCUCTEMBI. 1 21.03 bubnmnoreka [{OK https://m.edsoo.ru/863eb5fa
Okonoruyeckue nupamuabl. CBOMCTBa SKOCUCTEM.
Cyxkueccus
28 | IlpupoaHble 3KOCUCTEMBI 1 04.04
29 | AHTPOIIOTEHHBIE YKOCUCTEMBI 1 11.04
30 | buocdepa — riobanpHas 3KocrcTeMa 3eMIIU 1 18.04 bubnnoreka [JOK https://m.edsoo.ru/863ebb5Se
31 | 3aKkOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl 1 25.04 bubmmoreka [{OK https://m.edsoo.ru/863ebd16
32 | YenoseuecTBO B Onochepe 3emim. 1 02.05
33 | CocyuiecTBOBaHHE MIPUPOJIbI U YEIOBEUECTBA 1 16.05 bubmmoteka LIOK https://m.edsoo.ru/863ebale
34 | KoHTpoapHO-0000MAaMNA YPOK TEMBI 1 23.05
«Co00111ecTBa M SKOJIOTUYECKHE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5




YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA30OBATEJIBHOIT'O NTIPOLUECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3matenbetBo «IIpocBemenuey
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3marenbctBo «IIpocBemenne»
METOAUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA
®enepanbHas pabouas nmporpamMma cpeanero ooumiero odpa3zoBanus npeamera «buonorusy (6a3oBbIi
ypoBenb) (mia 10-11 kmaccoB oOpasoBarenbHbIX opranuzanuii. @I'BHY HWuctutyr crpaterun
pasBuTHs obpazoBanus. Mocksa — 2023.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
https://m.edsoo.ru
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