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IHHOACHUTEJBHAA 3AIINCKA

[Tpu pa3paboTke mporpammsl 10 OMOJIOIMH TEOPETHUYECKYIO OCHOBY Ul OIpPENENICHHUs MOAX0A0B K (OPMHPOBAHUIO COAEPIKAHUS y4eOHOro
npeamera «buonorusi» coctaBuiau: kouuenrtyanbHbie mnonoxkeHus OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COJEp)KaHMs, PEe3yIbTaTOB
o0y4yeHHMs U TpeOOBAHUN K YPOBHIO IOAIOTOBKHM BBIIYCKHUKOB, IOJOXEHHS 00 OOLIMX LEIsIX M IPHUHLUIAX, XapaKTEepU3YIOIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeiHero obmero oOpasoBaHus B Poccuiickoit @enepanuu, a Takke MONOXKEHUS O cnenuduke Ounonoruu, e€ 3HaAUCHUH B
MIO3HAHUU JKUBOW IPUPOABI U 00ECIIEYEHNH CYILECTBOBAHUS 4esloBeueckoro odmiectBa. COrjaacHO Ha3BaHHBIM IOJO0XKEHUSAM, ONpPEIETICHbl OCHOBHbBIE
(GyHKINU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma mo 6uonorun Ja€t mpeacTaBIeHUE O MeNsIX, 00 o0mel crparerun 00y4eHus, BOCIUTAHMS M Pa3BUTUS 00YUJaAIOIIUXCS CPEACTBAMU
yueOHoro mnpenamera «buonorus», omnpexnenser o0s3aTeNbHOE NMPEIMETHOE COJEpXKaHMUE, €ro CTPYKTYpY, paclpeseieHue Mo pas3jienaM U TeMmawm,
PEKOMEHIYEMYIO II0CJIEI0BAaTEIbHOCTh HM3YyYEHUs yuyeOHOro marepuaja ¢ YY4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU
00pa3oBaTeNbHOIO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIUXCs.

B ImporpamMmme 1o OHOJIOTHHU TaKKe YUYUTBIBAIOTCA Tpe60BaHI/I$[ K INITAaHUPYCMBIM JIMYHOCTHBIM, METAIPCAMCTHBIM U IIPECAMCTHBIM PE3yJibTaTaM
00yueHusi B pOpMHUPOBaHMH OCHOBHBIX BUIOB y4€OHO-TIO3HABATEIBHON JEATECIBHOCTH/YIeOHBIX ACHCTBHN 00YYAIOIIUXCSI TI0 OCBOCHHIO COJICPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme no 6uonoruu (10-11 xmaccel, 0a30BbIil ypOBEHb) peanu30BaH MPUHLUII IPEEMCTBEHHOCTH B M3Y4EHMM OuosIoruu, Onaronaps
yeMy B Hell IpOoCMaTpHUBaeTCsl HAlpaBICHHOCTh HA DPAa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMHPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX OPHEHTAIMH JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, IPEICTABICHUH O 370pPOBOM 00pa3e XKM3HM M OepeKHBIM OTHOIICHHEM K
OKpy:karolel npupoaHoi cpeze. [loaromy Hapsay ¢ u3ydeHueMm oOI1eOn0IOTHYECKUX TEOPUH, a TAK)Ke 3HAHUI O CTPOEHUH KUBBIX CHCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLECCOB B ITpOrpaMme Mo OMOJIOTHH YAEIEeHO BHUMAaHHUE MCIIOJIBb30BAaHUIO TMOTYUYE€HHBIX 3HAaHUN
B TIOBCEIHEBHOW J>KM3HU Ui pEIICHUS NPUKIAIHBIX 337ad, B TOM 4HCJe: MPOQPIIAKTHKH HACIEICTBEHHBIX 3a00JIeBaHUI 4YeJIOBEKa, MEIHMKO-
TeHETUYECKOr0 KOHCYJIbTUPOBAHMs, 00OCHOBAHHUS 3KOJOIMUYECKH 11€J1eCO00pa3HOro MOBEICHHs B OKpYXKarollel MPUPOIHON cpesie, aHalnu3a BIUSHUS
XO3SICTBEHHON JESTEIbHOCTH YeJOBEKa Ha COCTOSHUE TMPHPOTHBIX W HMCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHUS K TPHUKIATHON
HanpaBJIeHHOCTH ydyeOHoro npeamera «buonorus» MpoAMKTOBAHO HEOOXOIMMOCTHIO OOECIIEUEeHMs YCIOBHM Ui PELIeHHs OJHOW M3 aKTyalbHbIX
3a/1a4 IMIKOJBHOTO OHOJOTHYECKOro 0oOpa3oBaHMs, KOTOpas MpeinoyiaraeT (HOpMUPOBAHHE Yy OOYYaAIOIMMUXCA CHOCOOHOCTH aJanTHPOBAThCA K
M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHE cpeaHero oOmiero obOpa3zoBaHHS 3aHUMaeT BaxkHOe MecTo. OHa obecmeunBaeT (GOpPMUPOBAHHE y OOYYAIOIIUXCS
MIPEACTABICHUI O HAyYHOW KapTUHE MHpA, paciIupsieT U 0000IIaeT 3HAHWS O >KMBOW MpPHUpOjE, €€ OTIUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allK U SBOJIOIUH, CO3AaéT YCIOBUS AJIS: TO3HAHMS 3aKOHOB KMBOW MPUPOJBI, GOPMUPOBAHUS (PYHKIIMOHATHHONW TPAaMOTHOCTH, HABBIKOB
3I0POBOTO M 0€30IMacCHOT0 00pa3a KU3HHU, IKOJOTHIECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHUS K )KUBOW IPUPOE U YETIOBEKY.



Bonbmioe 3HaueHue OMOJOTHS HMMEET TaKXkKe Ui PELICHHs BOCIUTATEIbHBIX M PA3BUBAIOIIMX 3a]ad CpPEAHEro oO0Iiero oOpa3oBaHMUS,
couuanu3anuy obydaromuxcs. M3yuenue Ouonorun oOecreuuBaeT yclIoBHsS Uil (POPMHUPOBAHMS HMHTEIICKTYaJIbHBIX, KOMMYHHMKAllUOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, ICTETHUECKOM KYIbTYpPHI, CIOCOOCTBYET MHTEIPAllMi OMOJIOTUYECKUX 3HAHUH C MPEICTABICHUAMHU U3 IPYTUX YU4EOHBIX
IIPEIMETOB, B YAaCTHOCTH, (PU3MKHU, XUMUHU U reorpaduu. HazBaHHbIE MOJOXKEHUS O MpeAHAa3HAYeHUHU yuyeOHoro mnpeamera «buosorus» coctaBuiIu
OCHOBY JIJIs OTIPEACTICHHS MTOJIXOA0B K 0TOOPY M CTPYKTYPHPOBAHUIO €0 COACPKaHMSI, IPECTABICHHOTO B IPOTrPaMMe 110 OMOJIOTHH.

OTt6op coxepxkanusi yuyeOHoro mpenmera «buonorus» Ha 06a30BOM YPOBHE OCYHIECTBIEH C MO3HMLUN KyJIbTYpPOCOOOPa3HOrO MOAXO0Ha, B
COOTBETCTBHH C KOTOPBIM OOYYarONIMecsl JOJDKHBI OCBOMTH 3HAHUS M YMEHUS, 3HaYUMbIe JUIsI (QOpMUpPOBAHMS OOIICH KYJIBTYpHI, ONPEICIISIOIINe
aJICKBATHOE IOBEJCHHE YEJIOBEKa B OKPYXKAIOMIEH MPHUPOJHON cpelie, BOCTPEOOBAHHBIC B MOBCEAHEBHOW JKU3HHM M MPAKTHUYECKON JCSITEIHLHOCTH.
Ocoboe MecTo B 3TOW CHUCTEME 3HAHWUH 3aHMMAIOT AJIEMEHTHI COACP)KAHUsS, KOTOPBIE CIY)KaT OCHOBOW Uit (DOPMUPOBAHHS IPEICTABICHUH O
COBPEMEHHOW €CTECTBCHHO-HAYYHOH KAapTHHE MHpa W I[EHHOCTHBIX OPHUCHTAIMSX JUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3AIlMH OHOJIOTHYECKOTO
oOpa3oBaHHs.

CtpyKTypHpOBaHHE COAEPKAaHUS yueOHOr0o MaTepuaia B Iporpamme o OMOJIOTUH OCYIIECTBIIEHO C YYETOM IPUOPUTETHOIO 3HAUEHUS 3HAHUN
00 OTJIMYUTENBHBIX OCOOCHHOCTSX KHBOW MPUPOJBI, O €€ YpPOBHEBOM OpraHM3alliu U HBOJIOLUU. B COOTBETCTBUU C 3THUM B CTPYKType Yy4eOHOTO
npenMera «buonorus» BbLIEIEHBI CIENYIOIIME cojepXkaTelbHble JuHUU: «buonorus kak Hayka. Meroabl HayyHOro mno3HaHus», «Kierka kak
Ouornorudeckas cucreMayn, «OpraHusM Kak Ouonormyeckas cuctema», «CucTeMa M MHOrooOpaszue OpraHM4ecKoro Mupay, «IBOJIOLHS >KUBON
HPUPOAB), «IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp wu3yuenust yuebHoro mpemmera «buomorus» Ha 0a30BOM YpOBHE — OBIQJCHHE OOYYAIOUIMMHCSA 3HAHUSIMH O CTPYKTYPHO-
(YHKIMOHATIBHOM OpraHu3allMy JKMBBIX CHUCTEM PA3HOrO paHra M MpUOOpeTeHHuEe YMEHHMH HCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JEHCTBUI B
OTHOILIECHUH OOBEKTOB JKUBOM MPHUPOJIBI U PEIIEHUs pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

I[OCTI/I)KCHI/IC SN U3YUCHUSA yqe6Hor0 nmpeameTa «buonorus» Ha 6a30BOM YPOBHE obOecrieunBaeTCs PCHICHUCM CIICAYIOIINX 3a1a4:

OCBOCHUC O6yanOHIHMHC$I CHCTEMBI 3HAHUM O OMOJOTHYSCKUX TCOPHAX, YUCHHUAX, 3aKOHAX, 3aKOHOMCPHOCTAX, I'MIIOTE3aX, IMpaBUJIaX, CIIYKalluX
OCHOBOM JJIsA (I)OpMI/IPOBaHI/ISI Hpe,[[CTaBJ'IeHI/Iﬁ 0 eCTeCTBeHHO'Hay‘IHOP’I KapTUHC MHUpaA, O METOJAaX HAYYHOI'O IMO3HAHUA, CTPOCHUMH, MHOFOO6pa3PIPI n
0COOCHHOCTSX JKMBBIX CHCTEM PAa3HOI0 YpOBHA OpraHU3allvi, BbIAAIOIIUXCA OTKPBITHAX U COBPEMEHHBIX MCCIICJOBAHUAX B 6I/IOJ'IOFI/II/I;

q)OpMI/IpOBaHI/Ie y 06yqa}onmxca IMMO3HAaBATCJIbHBIX, MHTCJUICKTYAJIbHBIX U TBOPYCCKUX CIIocOOHOCTEH B Iponecce aHajin3a JaHHBIX O IIYTAX Pa3BUTUA B
Onosorun HAaYYHBIX B3IJIAI0B, H,[[efl 1 IOAXO0A0B K U3YUCHHIO KUBBIX CUCTCM PA3HOI'0 YPOBHS OPraHU3aluu;

CTAaHOBJICHHE y 00yUYaIOMIMXCs OOIIEH KyIbTYPhI, PYHKIIMOHATHHOW TPAMOTHOCTH, PA3BUTHE YMEHHI OOBSCHSITH M OIICHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa KUBOU MPUPOIBI HA OCHOBAHHUY 3HAHHIA U OTBITA, MMOJYYCHHBIX MTPH U3YYCHUH OUOJIOTHH;

(bOpMI/IpOBaHI/Ie y 06yqa}0mnxcsi yMCHI/Iﬁ HWIUTIOCTPpUPOBATH 3HAUCHUC OHOJIOTUYECKUX 3HAHHH B HpaKTHQCCKOﬁ ACATCIIbBHOCTU YCIIOBCKA, PA3BUTHU
COBPECMCHHBIX MEAULIMHCKHUX TEXHOJIOTHI 1 anO6HOTeXHOHOFHﬁ;



BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIOBEKOM XHBOW MPHUPOJBI, HEOOXOJUMOCTH OEpex HOro OTHOIIEHUS K HeH, coOIoaeHus
TUYECKUX HOPM IIPU IIPOBEAEHUHU OMOJIOTHUECKUX UCCIIEI0BaHMI;

OCO3HAaHUEC LICHHOCTHU OMOJIOTMYECKUX 3HAHUI JJI1 TIOBBIIICHUSA YPOBHS 9KOJIOTHYECKOU KYJIbTYpPBbI, IJIA (bOpMI/IpOBaHI/IH HAay4YHOI'O MUPOBO33PCHHUA,

IIPUMEHEHUE NPUOOPETEHHBIX 3HAHUN W YMEHUH B IIOBCEIHEBHON JXU3HU JUISl OLICHKM IIOCIIEJCTBUI CBOEH JEATENBHOCTH IO OTHOILEHHUIO K
OKpy’Karolel cpesie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBAaHUE U COOIIIOJIEHHE MEp NPOPHIAKTUKN 3a00JI€BaHU.

B cucreme cpeanero obuiero oopasosanus «buosorusy», nzyyaemas Ha 6a30BOM YpOBHE, ABISETCS 00s13aTEIbHBIM YUEOHBIM IIPEAMETOM, BXOISLINM B
coCTaB IIpeIMeTHOMN 00sacTh «EcTecTBEHHO-HAYUHbBIE IPEAMETBI».

Jlst m3ydenust OMoJI0TuY Ha yrayOoJa€HHOM ypoOBHE CpeIHero od1ero oopasopanus orBoautcs 136 gacos: B 10 kiracce — 68 yacoB (2 yaca B HEZCIIO), B
11 kitacce — 68 yacoB (2 yaca BHEAECIIO).

COILEPKXAHUE OBYYEHMUSA
10 KITIACC
Tema 1. buosorusi kKak Hayka.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTUMH €CTECTBEHHBIMH HayKaMu, GHIIOCO(pUEH, STUKOH, SCTETUKON U
npaBoM. Poinib 6uonoruu B popMUPOBAHUU COBPEMEHHON HAyYHOU KapTHUHBI Mupa. CucreMa OUOIOrHYecKUX HayK.

MeToabl TO3HAHHUS JKUBOW MPHPOJLI (HAOIIOJAEHUE, SKCIIEPUMEHT, OINKMCAHWE, HM3MEpPCHHE, KIacCHU(pHUKAIMSI, MOJCIMPOBAHUE, CTATHCTHYECKas
00paboTKa TaHHBIX).

JdemMoHcTpanum:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbnos, [[xx. Yorcon n @. Kpuk.

Tabnuue! u cxemsl: «MeToabI TO3HAHUS KUBOW TPUPOIBI».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

[IpakTuueckas padorta Ne 1. «Vcnonp3oBaHue pa3TuYHBIX METO/IOB IIPU N3YUYEHUN OMOJIOTHYECKUX O0OBEKTOB.
Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

JKuBnle cUCTEMEI (6I/IOCI/ICTCMLI) Kak IMpeaAMCT U3YyUYCHUA ouonorun. OTINYNE KUBBIX CUCTEM OT HeopTaHquCKOﬁ mpupoabl.



CpoiicTBa OuocucteM M UX pa3HOOOpa3We. YPOBHM OpraHU3alMd OMOCHCTEM: MOJICKYJIAPHBINA, KIETOYHBIH, TKAaHEBBIH, OpPraHM3MEHHBIH,
MONYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTe€OIICHOTHYECKHH ), OMOChEPHBIA.

JdemoHcTpauuu:

TaOmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HU», «Y POBHU OpraHU3alluy )KUBOM IIPUPOJIBI.

Ob6opynoBanue: Moaens Monekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKHI cOCTaB KIETKH. XUMUYECKUE DJIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPOAJIEMEHThI. Boga 1 MuHepanbHbIe BELIECTBa.
@OyHKIMM BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanep:xanne ocMoTHYeCKOro OaiaHca.

benkxu. CoctaB u cTpoeHHne 6€IKOB. AMHHOKHCIIOTE — MOHOMEpHI 0enkoB. He3amMeHuMble 1 3aMEeHHMbIe aMHHOKHCIOTH. AMUHOKHCIOTHBIN COCTaB.
YPOBHU CTPYKTYpbl OENKOBOH MOJEKYNbl (TIepBUYHAsl, BTOPHYHAs, TPETUYHAs M UYETBEPTHYHAS CTPYKTypa). XHUMHUYECKHUE CBOWMCTBA OENKOB.
buonornveckne pyHKINU OEITKOB.

depMeHThl — Ouosornyeckue Karanuzatopbl. CTpoeHue ¢epMeHTa: aKkTUBHBIM LIEHTp, cyOcTpartHas cnenududyHocts. KodepmenTsl. ButamMuHbl.
OTtnuunst GpepMEHTOB OT HEOPTaHMYECKUX KaTaTu3aTOPOB.

VYrineBonbl: MOHOcaxapuibl (IJIFOKO3a, pubo3a U Ae30KcupuOo03a), aucaxapujibl (caxaposa, JaKkTo3a) M Iojucaxapuisl (Kpaxman, TJIMKOTEH,
1EeJLTE0II03a). bruonornueckue GyHKIUH yIIIeBOIOB.

Jlunuaer: Tpurnuuepunsl, ¢ochonunuasl, crepounsl. ['mapoduibHo-THAPOdOOHBIE cBolicTBa. buonornueckue ¢yHkuuu aunuaos. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB U JIUIHJIOB KaK MICTOYHUKOB SHEPIUU.

Hyxneunossie kuciotsl: THK nu PHK. Hykneotuasl — MoHoMeps! HykJIeMHOBBIX kucioT. Ctpoenue u Gpynkiun JJHK. Ctpoenune u ¢pynxuun PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIIUU.

LII/ITOJ'IOFI/IH — HAayKa O KJICTKC. Knerounas TEOpUs — IIPUMEP B3aMMOJCHCTBUS UCH U (I)aKTOB B HAYYHOM IIO3HAHUMU. MeTtoapl N3YUCHUA KIICTKU.

Krnerka xak nenoctHas kuBas cucreMa. OO0IMe NpU3HAKM KIETOK: 3aMKHYTasi HapyxHas MeMOpana, monekyisl JJHK kak renmernueckuit ammapar,
crcTeMa CuHTe3a Oelka.

Tumnel K1€TOK: yKapruoOTHYECKasi U MpokapruoTudeckasi. OCOOEHHOCTH CTPOSHMS MPOKapuoTHUecKoi kieTku. Kietounas crenka 6axtepuil. CTpoeHue
AYKapuOTHYECKOH KJIeTKH. OCHOBHBIE OTJINYHS PACTUTEIBHOM, KUBOTHOM U IPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHas CTEHKa, TJIMKOKaIuKe, X (yHkimu. [Tnasmaruueckas memOpana, e€ cBOHCTBa M (DyHKIUH.
[Mutonnasma u e€ opranouasl. OgHomemOpanHble opranouasl kietku: JIIC, annapar ['osnbmku, 1uzocomsl. [loayaBTOHOMHbBIE OpraHOUABI KIETKU:
MUTOXOHAPHH, TuIacTHBL. [Iporcxoxaenne MUTOXOHAPUI u Tutactua. Buabl miactun. HememOpanHble OpraHOHMIbI KIETKH: pUOOCOMBI, KIETOUHBIN
LEHTP, UEHTPUOJIN, PECHUYKH, )KI'YTUKHA. DYHKIIMH OpraHOUIO0B KJIETKH. BKirroueHus.

Anpo — perynasTopHbIi 1eHTp KiIeTKu. CTpoeHue sapa: saepHas 0001049Ka, KapuoIjia3Ma, XPOMAaTHH, SIPBIIIKO. X POMOCOMBI.

TpaHcopT BEWIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. nelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.
Huarpammsbl: «PacnpeneneHne XuMHUECKUX AJIEMEHTOB B HEXKHUBOU NpUpoje», «PacnpeaeneHne XMuMUUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOJIEN.

Tabnuubl u cxembl: «llepuoanueckas TabauIa XUMHUYECKUX 2JIEMEHTOBY», «CTpOCHHE MOJIEKYINbI BOABDY, «buocunres Oenka», «CTpoeHHUE MOJIEKYJIbI
6enka», «Ctpoenue dpepmentay, «Hyknennosbie kucnotel. JJHK», «Ctpoenue monekyinsl AT®», «CTpoeHne 3yKapuOTHYECKON KIeTKu», «CTpoeHue
KUBOTHOM KJIETKH», «CTpPOCHHE PACTUTEIBHON KIETKW», «CTPOCHHE MPOKAPHUOTUYECKOU KIETKU», «CTpoeHHE slpa KIETKH», «YTJIEBOABD»,
«JInmmapy.

O60py,Z[OBaHI/I€Z CBETOBOM MHUKPOCKOII, O60py,ZLOBaHI/Ie JJI1 ITPOBCACHU S Ha6J'II-OI[eHI/II71, HSMGPGHHﬁ, OKCIICPUMCHTOB, MUKPOIIpCIIApaThl paCTUTCIIbHBIX,
JKHUBOTHBIX U 6aKTepI/IaJII)HI)IX KJICTOK.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:
JlaGopatopnas padorta Ne 1. «/3yueHne KaTaluTH4YECKO aKTHBHOCTH (PepMEHTOB (Ha MPUMEpPE aMUiIa3bl WK KaTaaa3bl).

Jlaboparopnast pabora Ne 2. «/M3ydeHue cTpoeHUs KIETOK PACTCHUM, KUBOTHBIX U OAaKTEPUH MOJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOMpENaparax u ux
OMHUCaHUE».

Tema 4. ’KuzHeaeaTeJLHOCTh KJIECTKH.

OOMeH BemiecTB, WM METa0Oau3M. AcCCUMUIAIMS (IUIACTUYECKUH OOMEH) M JUCCUMWISIMS (PHEPreTHYecKuil oOMEH) — JBE CTOPOHBI €IUHOTO
nporecca Mmerabonusma. Poiib 3aKOHOB COXpaHEHUs BEILIECTB U YHEPTUU B TOHMMAaHUHU MeTaboJIn3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U rerepoTpodHbIi. Poib pepMeHTOB B 0OMEHEe BEIIEeCTB U MPEBPAIEHNN YHEPTHH B KIIETKE.

®orocunres. CBeToBas U TeMHOBast Qa3bl porocunresa. Peakuuu potocunreza. DPppekTuBHOCTh PoTOCHHTE3a. 3HaAUEHUE (POTOCHHTE3A /TS )KU3HH Ha
3emie. Bausinue ycinoBuit cpesibl Ha POTOCHHTE3 M CIIOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHHTE3UPYIOIINe OakTepru. 3HaUeHUEe XeMOCHHTE3a IS )KU3HH Ha 3emIle.

DHepreTuveckrii 0OMEH B KJIeTKe. PacIiernieHue BelecTB, BBIICICHHEC U aKKyMYJIHMPOBAHUE SHEPTUU B KIIETKE. DTambl SHEPTeTUYECKOro oOMeHa.
['mukonu3. Bpoxkenne u ero Buabl. KucimopomHoe okuciieHWe, Wid KieTodHoe npixanue. OkucnurensHoe (ochopunrpoBanue. IPEKTUBHOCT
SHEPIreTUIECKOro oOMeHa.

Peaknun matpuunoro cuHte3a. I'enernueckas nadopmanus u JJHK. Peanuzanus renernueckord mHbopmauu B KiIeTke. | eHETHYECKUN KOO U €ro
cBoiicTBa. Tpanckpumnius — Matpuunbiii cuaTe3 PHK. Tpancnsius — OmocuHTe3 Oenka. Dtambl TpaHchsiuu. KoaupoBanwe aMHHOKHCIOT. Poib
prubocoM B OMOCHHTE3E OeKa.

Hexnerounslie ¢popmsl ku3Hu — BUpychl. Mcropus otkpsitus Bupycos (. M. MiBanoBckuit). OCOOEHHOCTH CTPOEHMSI U KU3HEHHOI'O LIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacTeHuii, )KMBOTHBIX W YEJIOBEKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHoxaedunuta yenoeka (BMY) — B030yauTens
CIINda. OGpartHas TpaHCKpUIILMS, peBepTaza u uHTerpasa. [Ipopunakruka pacnpocTpaHeHus: BAPYCHBIX 3a00J1€BaHUI.

JdemoHcTpaumnu:
[Toprpetsr: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuuel u cxemsl: «Tunsl nutanus», «Metabonuzmy», «MUTOXOHAPUIY, «IHEpreTudeckuii oOMen», «Xiopomiaact», «Dortocunres», «CtpoeHue
JHK», «Ctpoenue u GyHKIMOHHpOBaHUE TeHay, «CuHTe3 Oenkay, «'eHeTnueckuii kon», «Bupyce», «bakrepuodarny, «CTpoeHue M >KU3HEHHBIN
uukin Bupyca CIIN/la, 6akrepuodaray, «Pemmukanus JJHK».

Ob6opynoBanue: Moaenu-anmukanuu «Y asoenne JIHK u Tpanckpunimsy, «buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJTHK.
Tema 5. PasmMHoOkeHNe U HHIAMBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KrneTounslii 1y, uiau xKU3HEHHBIH MK Ki1eTku. MaTepdasza nu murtos. [Ipoueccsl, nporekaromue B uHTepdasze. Permkanus — peakus MaTpUuHOTO
cunteza JIHK. Crpoenme xpomocomM. XpoOMOCOMHBIMH HAO0Op — KapuUOTHUI. JIWIJIOWAHBIA M TalUIOWIHBIA XPOMOCOMHBIE HAOOpBI. XpOMaTHBI.
[{uTomornyeckue OCHOBBI PA3MHOKEHUS M MHIANBUIyaJIbHOTO PA3BUTHS OPraHU3MOB.

Henenue knetku — Mmuto3. Craguu mutosa. [Ipoueccsl, mpoucxoasiye Ha pa3HbIX CTaJAUAX MUTO3a. bronornuecknii CMbICa MUTO3a.
[IporpamMmmupyemast ru0esnb KIETKH — allonTo3.

®opMbl pa3MHOKEHHSI OPIraHU3MOB: Oecrionoe U 1noioBoe. Bubl 6ecrosioro pa3sMHOKEHUS: eleHHe Ha/lBOe, TOUYKOBAHNE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYCHHE IS CEICKIUH.

ITonoBoe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT OecmoJioro.



Meiio3. Craguun Meiio3a. [Ipoueccel, npoucxoasmue Ha cTaausx meiosa. Ilosenenne xpomocom B Meiose. Kpoccunrosep. buonorndeckuii cMbici U
3HAaYEHUE MEH03a.

I"amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK y )KMBOTHBIX. [10710BbIE *Kene3bl: CEeMEHHUKH U simyHuKUA. OOpa3oBaHue U pa3BUTHE MOJOBBIX
KJIETOK — ramer (CIoepMaro3oMj, SHIEKIeTKa) — cIepMaroreHe3 M oBoreHe3d. OCOOEHHOCTH CTPOEHMS SIMLIEKIETOK M CIIEpMAaTO30U[IOB.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHOe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTarnbl SMOPUOHATLHOTO PA3BUTHUS Y MTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisanus, opradorenes. [locramOpuonansHoe pazBuTue. TUIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: NPAMOE, HENpsAMOe (JIMYMHOYHOE).
Bnustnue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuit. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUH PA3BUTHSL.
JdemoncTpamum:

Tabmumer u cxembl: «DopMbl pa3MHOXKEHUS OPTaHU3MOBY, «J/[BOMHOE OIJIONOTBOPEHHE Yy IIBETKOBBIX pAcCTeHMiD», «BereraTuBHOE Pa3sMHOKEHUE
pactenuit», «Jlenmenue kietku OakTepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XxpoMocombl», «Kierounslid mukim», «Permukamus JJHK»,
«Muro3sy, «Meito3», «lIpsmoe u HenpsaMoe pazBUTHE», «I aMeTOreHe3 y MIIEKOIUTAIINX U YeJI0BeKa», « OCHOBHBIE CTa/IUM OHTOT€HE3a».

O6opynoBaHme: MUKPOCKOT, MUKpormpenaparbl «CriepMaTo30uIsl MICKOIMTAIOIIETOY, «SIHIeKIeTKa MICKOMHUTaromero», «KapuokuHes B KIeTKax
KOpeIlIKa JyKa», MarHuTHasi MOJeNb-antuinkanus «Jlenenue xkiaetku», moaens JJHK, monens meradasHoi XpoMOCOMBI.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

Jlaboparopnas padota Ne 3. «HabnroneHne MuTo3a B KJeTKax KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».
Jlabopartopnast pabota Ne 4. «3yueHue cTpoeHuUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

HpCZ[MCT N 3aJa4u T'CHECTHUKMH. I/ICTOpI/ISI Pa3BUTUA T'CHCTHUKHU. Pomnn OUTOJIOTUHU U 3M6pI/IOJ'IOFI/II/I B CTAHOBJICHHMHU TI'CHCTHKH. BKJ'IaI[ pOCCI/IﬁCKHX u
3aPY6e)KHBIX y‘IéHLIX B PAa3BUTHUC I'CHCTHUKU. MGTO,I[BI T'CHCTUKHU (FI/I6pHI[OJIOFI/I“ICCKHI>’I, HHTOFCH@THHCCKHﬁ, MOJICKYJ'IHpHO'FeHeTquCKHﬁ). OcHOBHBIE
TCHETHYCCKHE ITOHATHS. | eHeTHuecKas CHUMBOJIMKA, UCITIOJIb3yEMasd B CXEMax CKpCHIHB&HPIﬁ.

3aKOHOMEPHOCTH HaclieZJOBaHUs MIPU3HAKOB, ycTaHOBIEHHbIE . Mennenem. MoHoruOpuaHoe ckpenuBanue. 3akoH eIMH000pa3us rHOpUA0B MEPBOTo
nokoJieHus. [IpaBuno noMuHupoBaHMsl. 3aKOH pacIleIIeHHs] IPU3HAKOB. I nroTe3a unctorsl rameT. [1onHOe 1 HETOIHOE TOMUHUPOBAHUE.

HI/IFI/I6pI/IJIHOC CKpCIIMBaHUC. 3aKOH HE3aBHCHUMOTO HAaCJI€OJOBaHHA IIPH3HAKOB. HI/ITOF@HGTI/I‘IGCKI/I& OCHOBBI }II/II‘I/I6pI/II[HOFO CKpCIIMBaHM.
AHaJ'II/I3I/Ipy10H_[CC CKpCHIMBAaHUC. Hcnons3oBaHue AHAIIU3UPYIOLICTO CKPCIIUBAHUA UL ONPCACIICHUA T'CHOTHUIIA ocoOu.



CueruieHHOe HacliefoBaHUe npu3HakoB. Pabota T. Moprana mo cuerieHHOMY HaclIeJOBaHUIO reHOB. HapylieHue crenjieHus TeHOB B pe3ysbTare
KPOCCUHIOBEDA.

XpOMOCOMHaﬂ TEOpHs HACICACTBEHHOCTH. I'enernueckue KapThlI.

I'enetnka moia. XpOMOCOMHOG OMmpCACIICHUEC I10J1a. AyTOCOMBI U TIOJOBBIC XPOMOCOMEIL. I'omorameTHeie u TeTCPpOraMCTHBIC OpPraHU3MBbI.
HaCJ'ICIIOBaHI/Ie IIPU3HAKOB, CHCIIJICHHBIX C IIOJIOM.

W3meHunBOCTb. BHBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHas. Poib cpenpl B HEHACIEACTBEHHOW M3MEHUMBOCTH. XapaKTEPUCTUKA
MOJU(UKAIMOHHOW M3MEHYMBOCTH. BapuanmoHHBIA psil U BapualroHHas KpuBas. Hopma peakuun npusHaka. KonndecTBeHHbIE M KaueCTBEHHBIC
IIPU3HAKY U UX HOpMa peakuuu. CBOHCTBa MOIU(PUKALIMOHHON NU3MEHUYMBOCTH.

HacneacTBenHas, win reHoTUNMYECKas, W3MEHYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTH. MyTalMmoHHass W3MEHUYUBOCTh. Kiaccudukaius MyTaluii: T€HHbIE, XPOMOCOMHBIE, I€HOMHbIe. YacToTa M NPUYMHBI MYyTaIlHil.
MyTrareHHsie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HAclIeACTBeHHOW n3MeHunBocty H. U. BaBuiosa.

BHesmepHas[ HaCJICACTBECHHOCTh U U3MCHYHNBOCTD.

I'enetnka uyenoBeka. Kapuortun uenoBeka. OCHOBHbIE METOAbI T'EHETUKHM YEIOBEKA: TIE€HEAJOTMYECKUHM, OJIM3HELOBbIM, IIMTOr€HEeTHUYECKHH,
OMOXMMHUYECKUH, MOJEKYISIpHO-TeHeTHUecKuil. COBpEMEHHOE OmpesiesieHie TeHOTHUIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHKE, TCHOTHIIMPOBAHUE, B TOM
yucie ¢ nomomsko [11[P-ananu3a. HacneactBenHsle 3a001€BaHus YeIOBEKa: FeHHbIE O0JIE3HHU, OOJIE3HH C HACIEICTBEHHOHN MPEapacoIokKeHHOCThIO,
XpoMocoMHbIe Ooje3Hn. CoMaTHuecKue M TeHepaTuBHbIe MyTanuu. CTBOJOBbIE KiIETKU. [IpuHIMMIBI 310pOBOTO 00pa3a JKWU3HHU, AMATHOCTHKH,
npoQWIAKTUKA U JIEYEHUS] TEeHEeTHYecKux OosieHel. Menuko-reHeTH4eckoe KOHCYJIbTUpOBaHME. 3HAuYeHHEe MEIUIMHCKON TEeHeTHKH B
MPEIOTBPALLEHUH U JICUEHNU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpanum:
[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuuel u cxembl: «MOHOrMOPUIHOE CKpEIIMBAHME M €r0 LIMTOI€HETHYecKas: OCHOBa», «3aKOH pACILEIICHUS] U €r0 IIUTOIeHETUYECKass OCHOBAY,
«3aKOH YUCTOTHI ramer», «JurubpuaHoe ckpeumBanue», «Lluronornyeckre OCHOBBI JUTHOPHIHOTO CKpelMBaHUs», «Meio3y», «B3anmonaencTaue
aJIJIENIbHBIX TEHOBY, «['eHeTHnueckne KapThl pacTeHH, )KUBOTHBIX U 4elloBeKkay, «[ eHeTuka mnona», «3aKOHOMEPHOCTH HAcCJI€OBAHHUS, CIIETNIEHHOIO C
nojiom», «KapuoTunsl 4enoBeka M >KUBOTHBIX», «BuIbl n3MeHUMBOCTH», «MoandukannoHHas U3MEHUUBOCTHY», «HacienoBanue pesyc-(axkropay,
«I'eneruka rpymnm KpoBw», «MyTallMOHHAs U3MEHYHBOCTb.

Ob6opynoBanue: MoJenu-anuinkanun «MoHorubpuHoe ckpenBanuey, «HenomaHoe nomuHupoBanuey, «lurudpuaHoe ckpeuiuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipenapar «/Ipozodunay (HopMa, MyTanuu ¢GopMbl KpbUIbEB U OKPAcKH Tena), repodapuil «I"opox MOCEeBHON.



JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnass pabora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO W JUTUOPHUIHOTO CKpPEHIMBAaHUS Yy Jpo30(GuiIbl Ha TOTOBBIX
MUKpOTMpenaparax.

JlaGopatopnas padorta Ne 6. «3yueHre Mou(pUKaMOHHONW U3MEHUYNBOCTH, TIOCTPOESHUE BAPHALIMOHHOTO Psijia M BAPHALIMOHHOMN KPUBOW».
JlaGopatopnast paborta Ne 7. «AHanu3 MyTanuii y Apo30(}uisl Ha TOTOBBIX MUKPOIpEnapaTax.

ITpakTryeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesiexniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M Ipolecc. 3apoxkJIeHHe CeleKuuu U aomectukanus. Yuenue H. 1. BaBuioBa o LeHTpax MpOMCXO0XKIEHHS U MHOrooOpasus
KYJIBTYpHBIX pacTeHui. LIeHTpbl IpOoHCX0XKIEHUS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIMH. MaccoBbli W WHAMBUAYAJIbHBIH OTOOpHI B CEJEKIMM pacTeHUH u JKUBOTHBIX. OIlleHKa 3KcTepbepa.
bnuskoponcTBeHHOE ckpeniuBaHue — UHOpuIuHT. Yucras auHus. CKpeliuBaHue YMCThIX JuHUM. ['eTepo3uc, wiu ruOpunnas cuina. HepoacteHHoe
CKpeuBaHue — ayTtopuauHr. OtnanéHHas rubpuanzanus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M IOJy4eHHUE IMOJUIUIONA0B. JloCTHKeHUs
CEJICKLIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonorus kKak orpacib Ipou3BojACcTBa. ['eHHas nHxkeHepus. DTamnbl co3nanus pekomOuHanTHoi JIHK u TpancrenHsix opranusmos. Kierounas
nHKeHepus. KnetouHbsle KyJabTypbl. MUKpPOKIOHAJIBHOE pa3MHOXEHUE pacTeHuil. KiIoHMpoBaHME BBICOKONPOAYKTHBHBIX CEIbCKOXO35HCTBEHHBIX
OpraHu3MoB. DKoJIOrnyeckue u arndeckue npodnemsl. 'MO — reneTnyecku MOAU(UIIUPOBAHHbBIE OPIaHU3MBI.

JleMoHCTpanuu:
[Toprpersr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHOB.

Tabmuupel u cxembl: kapra «LIeHTpBI NMPOUCXOXKIEHUS W MHOrooOpasus KyJIbTYpPHBIX pacTeHHi», «[lopoabl JOMamHUX >XUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuit», «OtnanéHHas rubpuauzanus», «Pabotel akagemuka M. @. UBanoBay», «lomummonnus», «OObEeKTbl OMOTEXHOJIOTUNY,
«KiteTouHble KynbTypsl U KJIOHHPOBaHHUE», «KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOZOB U KOPHETIIIONOB TUKHUX ()OPM U KYIBTYPHBIX COPTOB pacTeHuid, repobapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHU .
JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Okckypcusi «OCHOBHBIE METOJBl U JIOCTHXKEHHUS CENeKLUHWU pacTeHU U JKUBOTHBIX (Ha CEJNEKUMOHHYIO CTaHIMIO, IUJIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBIM YUacTOK, B TEIUIMYHOE X035 CTBO, 1a00paTOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO LIEHTPA)».



11 KJIACC
Tema 1. DBoJIOLIMOHHAS OHOJIOTHS.

ITpennocelIkKu BO3HUKHOBEHHUS 3BOJIIOLIMOHHON TeOopHH. DBOJIOLMOHHAs Teopus U €€ MecTo B Ouojoruu. BiusHue 3BOIIOLNUOHHONW TEOpUH Ha
pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBUIETEIHCTBA IBOJOIKH. [1aJICOHTOOMMYECKUE: TTOCICIOBATEILHOCTD MOSIBJICHUST BUIOB B MAJICOHTOJIOTHYECKOMN JIETOIHMCH, MEPEXOAHbIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune GpayH u Gprop MaTEpUKOB U OCTPOBOB.

3M6pHOHOFH“IeCKI/Ie: CXOACTBA U pa3jinuuAa 3M6pI/IOHOB Pa3HbIX BUJAOB ITO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/Ie: T'OMOJIOT'MYHBIC, aHAJIOTHUYHBIC,
PYAMMEHTapHBIC OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX META00INYECKUX MyTeH
y BCEX OPTaHU3MOB.

OpomrormonHas teopust Y. [apsuna. [Ipennocbuiku BO3HUKHOBEHHS JapBHHU3MA. J[BIKyIME CHIIBI SBOJIONUHM BHIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHUYCHHOCTH PECYpPCOB, HEOMPEIEIEHHAS U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosionnu (CTI) 1 €€ OCHOBHbIE MOJIOKEHUS.
MuxposBosronust. [Tomynsanus kak eluHULIa BUAA U SBOJIIOLIUH.

JBwxyue cuiibl (pakTopbl) 3BOMIOLMK BUIOB B Mpupojae. MyTallMOHHBIN Mpolecc 1 KOMOMHATHBHAs MU3MEHUYMBOCTh. IlomynsuoHHbIe BOJHBI U
npetid renos. M3omsimust u Murpanus.

EctectBenHsbIit 0TOOp — HanpaBisomuii pakTop 3Boonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat 3BoNonuU. [Iprumeps! nmpucnocoOaeHui y opranu3zMoB. ApoMoph03bl U U0 IaN TAI|H.
Bun u Bunood6pazosanue. Kpurepun Buma. OcHoBHBIE (HOPMBI BU1000pa30BaHUs: T€OrpaPuIECKOE, IKOJIOTHIECKOE.

MaxposBomrorusi. DopMbl 3BONIOIUY: PUIeTHYeCcKas, TMBEPTeHTHAs, KOHBEpreHTHasl, apajienbHas. HeoOpaTuMocTh SBOMIOIIH.
[IpoucxoxaeHue oT HeCclIeNUATM3UPOBAHHBIX NMPeaKoB. [Iporpeccupyromas cnennanuzanus. AJanTUBHAS paguanus.

JdemoHcTpaumnu:

[Toprpertsr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromep, A. H. CeBeprios.



Tabmuiel u cxeMmbl: «Pa3BUTHE OPraHMYECKOTO MHpa Ha 3emiiey», «3apoJbllid MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60phObBI 3a
cyuiectBoBanue», «EcrecTBeHHBI 0TO0p», «MHOr000pasre cCopToB pacTeHuit», «MHOroodpasue nopos KUBOTHbIX», «[lomymsnuny, «MyTalmoHHast
U3MEHUYUBOCTBY, «Apomopho3bly», «amoamanranumy», «OOmas aereHepamus», «J/[Bmwkymue cunbsl 3Bomonun», «Kapra-cxema wmapmpyra
nyremectBuss Y. [lapsuna», «boppba 3a cymectBoBaHuey», «lIpucnocobmeHHOoCcTs opraHusMoBy», «l'eorpaduueckoe BUIO00Opa3OBaHUEY,
«KOJIOTHYECKOE BUI000PA30BaHUECH.

ObopynoBanue: KOJJICKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HA0Op TUIOJIOB U CEMSIH, KOJIEKIHs «[I[puMephl 3alUTHBIX TPUCTIOCOOICH Ui
y JKUBOTHBIX», MOZIeTIb «OCHOBHBIE HAIIPaBJICHUS 3BOJIIOLIUNY, 00bEMHAs Mozeb «CTPOSHHE TOJIOBHOI'O MO3Tra I03BOHOUYHBIX Y.

buoreorpaduyeckas kapra mupa, Kojulekuus «DOpMbI COXPAaHHOCTH HMCKOMAEMBIX >KMBOTHBIX W PACTEHHI», Monenb ammiukamus «llepexpéct
XpOMOCOMY», BIayKHbI€ IIpenapathl «Pa3BuTtne HacekoMoro», «Pa3Burue JArymku», MUkponpenapar «Jlpo3ogpuna» (Hopma, Myraunuu GopMbl KPblIIbEB
U OKPACKH TeJja).

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaGopatopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTUYECKOMY KPUTEPHIO».

JlaGopatopnas padorta Ne 2. «Onucanue npucrnocobJeHHOCTH OpraHu3Ma U €€ OTHOCUTENIHOTO XapaKTepay.
Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHay4yHble TpEICTABICHUS O 3apOKJIEHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHHUSI )KM3HU Ha 3emMyie: a0MOreHe3 U MaHCIepMus. XUMHUIecKast
SBOJNIIOLIMSI. AOHOTEHHBI CHHTE3 OPraHMYeCKHMX BEUIECTB M3 HEOPraHUYECKHX. ODKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW HBOIIOLHUU.
Havanpabie stanmbl Ouosorumdeckoit ssomormu. ['mmoresa PHK-mupa. dopmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKH.
[IepBrpie KIETKHU U UX 3BOMOLKS. POPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pa3Butre xu3Hu Ha 3emiie 1o 3pam u nepuonaaM. Karapxei. Apxelickas u nporepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuoisl: KeMOpHilcKuil,
OPAOBUKCKUM, CUITYPUICKHI, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHMA.

Me3so30iickas 3pa 1 €€ epruobl: TPHACOBBIN, FOPCKHI, MEJTOBOM.
KaiiHo3zoiickast 3pa 1 €€ neproibl: MaJI€OreHOBbIN, HEOT€HOBbBIN, aHTPOITOT€HOBBIN.

XapaKTepI/ICTI/IKa KiIMMaTa U IreoJIOTHYCCKUX IMPOLCCCOB. OCHOBHBIC ATaIIbI 9BOJJIIOIUHA PACTUTCIIBHOTO U JKUBOTHOI'O MHUpA. ApOMOp(i)O?.LI y paCTeHI/Iﬁ )51
KHUBOTHBIX. HOS[BJ'ICHI/IC, PaCuBET U BBIMUPAHHUEC I'PYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpPTraHUYE€CKOI0 MHpa KaK OTpaKCHUEC SBOJJIIOLUH. OCHOBHBIC CHCTEMAaTHUYCCKHE IpyIIbl OPpraHu3MoOB.



OBonronus 4esloBeKa. AHTPOIOJIOTHMsS Kak Hayka. Pa3BuTue mpeacTaBIeHUH O NPOUCXOXACHHUU YeloBeKa. MeToabl HM3y4deHHs] aHTPOIOIEHE3a.
CxozcTBa M pa3Inuys 4eJI0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEI0BEKa.

JBmxymue cuibl ((hakTopsl) aHTpororenesa. HaciencrBeHHast H3MEHUMBOCTbh U €CTECTBEHHBIN 0TOOp. OO1IecTBeHHBINH 00pa3 KU3HU, U3TOTOBICHUE
OpyAMi Tpy/aa, MBIIICHUE, PEUb.

OCHOBHBIE CTaJIMH ¥ BETBU BOJIIOIIMH YEJIOBEKA: aBCTpajJonuTeku, YenoBek ymenbiid, YenoBek npsaMoxoasaumii, YenoBek HeaHaepTalbCKui, YenoBek
pa3ymHbIid. HaxoJKu HCKOMTaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBAHUS, 00JIACTh PACIIPOCTPAHECHHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OOJBIIME Pachl: €BpONeonIHAs (€Bpa3uiickasi), Herpo-aBCTPAIONIHAS (IKBATOPUATBHAS), MOHTOJIOUIHAS (23HATCKO-
amepuKkaHckas). YepTbl IpUCIIOCOOICHHOCTH MPEACTaBUTENCH YEIOBEYECKUX pac K YCIOBUAM CyIllecTBOBaHUS. EnuHCcTBO yenoBeueckux pac. Kpuruka
pacuszma.

JdemoncTpamum:
[optpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Muinep, I'. FOpu, Y. lapBun.

Tabmuubl u cxembl: «Bo3HukHoBeHne CoJIHEUHON cuCTeMbl», «Pa3BuTue opraHuueckoro mMupay», «PacturtenbHas kieTkay, «KHBOTHas KIETKay,
«IIpokapuornueckass kieTka», «CoBpeMEeHHas CHUCTEMa OpraHuYeckoro Mupa», «CpaBHEHHE aHATOMUYECKHMX YEpPT CTPOCHHUS 4YeloBeKa |
YeIIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJOTHYECKMX HAXOJOK IPEJAKOB COBPEMEHHOI'O YeIOBEKa», «JpeBHEHIIHe IroImn,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE JIIOIN», «HeroBeueckue pachl».

Ob6opynoBanue: Mymspku «l[Ipoucxoxxiaenue yenoBeka» (OIOCTBI aBCTPAIONUTEKAa, MUTEKAHTPOINA, HeaHAepTaliblla, KPOMAHBOHIIA), CIEHNKU WIH
M300pakeHUs] KAMEHHBIX OpYAHUM TEPBOOBITHOTO YeJIOBEKa (KaMHU-YOMEPHI, pyOusia, ckpebia), TeOXpOoHOJoTHYecKas Tabiuia, KomieKius «Dopmbl
COXPAHHOCTH MCKONAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NPaKTUYeCKUE PadoThI:

[TpakTuueckast pabota Ne 1. «/3yueHue UCKOMaeMbIX OCTaTKOB PACTEHUI U )KMBOTHBIX B KOJIIEKIIHSIX.
DKCKypcus «IBOIIOLNS OPTaHMUECKOTO MUpa Ha 3emMiie» (B €CTeCTBEHHO-HAYYHBIN WM KpaeBeAUeCKUd My3eil).
Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHSI KakK HayKa. 3aJadyd W pa3liesibl 3KOJIOTHH. METONbl 3KOJIOTMYECKUX HCCIEAOBAaHUM. DKOJOTMUYECKOE MHUPOBO33PEHHUE COBPEMEHHOTO
YeJI0BEKA.

Cpemﬂ o0uTaHUSA OpTraHMU3MOB: BOJJHAsA, HA3EMHO-BO3AYIITHAA, TIOYBECHHAA, BHYTPUOPraHU3MCHHAA.



Okonorndeckue Qaxtopbl. Kinaccupukaius skonorndeckux (pakropoB: abMOTHUECKHE, OMOTHYECKUE W aHTPONOreHHble. JleficTBHEe KOIOTHYecKuX
(aKTOpOB HA OPTaHU3MBI.

AbuoTtnueckue (akTopsl: CBET, TeMIeparypa, BiIaxxHocTb. Poroneproausm. IlpucnocobieHuss opraHu3MoB K ACHCTBUIO aOMOTHUYECKUX (aKTOPOB.
buonornueckue puTMsI.

buotnueckue (axropsl. Buabl OnoTHyeckux B3aUMOJEHCTBUI: KOHKYPEHLUs, XUIIHWYECTBO, CUMOMO3 U ero ¢opmsl. Ilapasutusm, koonepauus,
MYTyajau3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaau3M. 3Ha4eHHE OHMOTHYECKHUX B3aMMOJICHCTBHMA IS
CYIIECTBOBAHUS OPIaHU3MOB B IIPUPOJIHBIX COOOILECTBAX.

DKOJIOTHYECKHE XapaKTCPUCTUKHU ITOIIYJIALUHA. OCHOBHBIE TTOKa3aTelIn IOMmyJIauu: YUCJICHHOCTDh, IINIOTHOCTL, POXKIAAEMOCTh, CMEPTHOCTD, IIPUPOCT,
MUrpanus. I[I/IHaMI/IKa YUCJICHHOCTHU IMOMYJIALIUA U et peryjsinus.

JdemoncTpamum:
IToptpetsl: A. I'ymb6onbar, K. @. Pynse, O. I'ekkens.

TaOmuis! u cxembl: kapta «lIpupoassie 30Hb1 3emnn», «Cpeasl 00UTaHUS OPraHu3MoBy, «Potonepruoansm», «llonynsauun», «3aKOHOMEPHOCTH pocTa
YHUCICHHOCTU NONYJISIMU HHPY30pUun-Tyhenbk», «[Iuiessie nenmy.

JlabGopaTopHble U NpaKTHYecKue padoThbl:

Jlaboparopuas padota Ne 3. «Mopdoorudeckre 0COOCHHOCTH PACTEHUH M3 PA3HBIX MECT OOUTAHUS.
Jlaboparopnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

ITpakTryeckas padora Ne 2. «ITocuéTr MIOTHOCTU MONMYJISIIMKA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CoobmecTBa M IKOJTOTHYECCKHE CHCTEMBbI.

Coo0miecTBo opranu3smMoB — 6uoneHo3. CTpyKTypbl OMOIIEHO3a: BUI0Basi, MPOCTPAHCTBEHHas!, Tpoduueckas (nuiesas). Buasl-nomuHantsl. CBs3H B
OuoreHo3se.

Okosorudeckre cucrembl (3xocucteMsl). [lonsTue 06 skxocucreme u OuoreoneHoze. DyHKIMOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BeliecTB M MOTOK SHEPIHH B 3KocucTeMe. Tpoduueckue (MUILEBbIe) YpOBHH SKocucTeMbl. [IuiieBble enu u
cetu. OCHOBHBIE IOKa3aTeIU IKOCHUCTEMBI: OMOMacca, MPOMYKIMs. DKOJOTMYECKHE MHpPaMHbl: MPOLYKIIMU, YHCIEHHOCTH, Ouomaccel. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALMs, pazBuTue. CyKieccus.

HpI/IpO,Z[HBIe 9KOCHCTEMBI. DKOCUCTEMEI OSép " PCK. DKocucTeMa XBOMHOIO HIH U POKOJIUCTBCHHOI'O JIECa.



AHTPOTIOT€HHBIC YIKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pO0O3KOCUCTEMBI. bruoiornueckoe u X03sHCTBEHHOE 3HAYCHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpasue kak GpakTop ycTOMUMBOCTH IKocucTeM. CoXxpaHeHHne OHOIOTHYeCKOro pa3HooOpa3us Ha 3eMIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuipl, coctaB u cTpykTypa ouocdepsl. XKuboe BemectBo u ero ¢pyHkuun. OcodeHHocTr 6uochepsl Kak
rI100aTBbHOM SKOCUCTEMBI. J[MHAMUYecKoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoThI BemecTB U OMOTeOXMMHYECKHE [TUKITBI AJIEMEHTOB (YTIIepojia, a30Ta). 30HaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH.
UYenoseuecTBo B Onocdepe 3eMian. AHTpOIIOTeHHbIC H3MEHEHUs B Onocdepe. [1odanbHbIe SKOTOTUUECKHE MTPOOJICMBI.

CocymiectBoBaHue MOpupojsl U yenoBedecTBa. CoxpaHeHHe OMoOpazHOOOpa3usi Kak OCHOBa ycToiumBocTH Ouocgepsl. OcHOBa palMoOHaILHOTO
yIIpaBJICHUS IPUPOJHBIMU PECYPCAMU U UX MCIIONb30BaHME. JJoCTHKEHUsI OMOIOTHH U OXpaHa MPHPO/IBL.

JdemoHcTpanum:
[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuper n cxemsl: «[lumeBbie nenw», «buomeHo3: cocraB u cTpykrypay, «lIpupomusie cooOmectBay, «llemn nuTanus», «IKOIOTHUECKAs
nupamua», «buocgepa u yenosek», «IKoCUCTEMA IIUPOKOIUCTBEHHOT'O JIecay, «DKOCUCTEMa XBOMHOTO jecay, «broneHos Bogoéma, «ArpoueHos»,
«IIprMepHBIE aHTPOIOIEHHBIE BO3JICHCTBHS Ha IPUPOLY», « BaskHeHIINe MICTOYHUKY 3arpsA3HEHUs BO3AyXa U IPYHTOBBIX BOA», «IlouBa — BakHeWIas
cocTaBisiroias onocdepn», «DakTopsl Aerpagannu nousy, «llapHukossiit 3¢ dexT», «PaKkTophl paAHMOaKTUBHOIO 3arps3HeHUs 6uocdeprl», «Oo1mas
CTpyKTypa 6uocdeps», «Pactpoctpanenue xu3Hu B Ouochepe», «O30HOBEIN sKpan Onocheps», «Kpyrosopot yriepoaa B 6unocdeper», «Kpyrosopor
a30oTa B IIPUPOIEN.

Ob6opynoBanue: Moaenp-anmiaukanys «Tunuuneie OMOIEHO3bI», repbapuil «PacTuTenbHble coOOLIECTBa», KOJIeKIuH «buoreHos», «Bpenutenu
BAKHEHIIINX CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYp», FepOapuy U KOJUIEKIIUU PaCTEHUH U )KMBOTHBIX, IIPUHAJIEKAIINE K Pa3HBIM 3KOJIOTHYECKUM TpyIIIaM
onHoro Buaa, Kpacuas kaura Poccuiickoii @enepanuu, n300paxxeHusl OXpaHseMbIX BUJIOB PAaCTEHUH U KUBOTHBIX.

[UDIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA [MPOTPAMMBI TI0 BUOJIOTMM HA BA30BOM VYPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUIA

Cornacno ®I'OC COQO, ycraHaBnuBarOTCsl TpeOOBaHMSI K pe3yJibTaTaM OCBOEHHS OO0yYarolIMMHCSA IMPOTrpamMM CpeJHero olumiero oOpa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM H ITPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B CTPYKTYP€ JHMYHOCTHBIX PE3YIbTAaTOB OCBOCHHA IIPEAMETA «buonorusy» BBIJCJICHBI CICAYIOIHUE COCTABJIAIOINNEC: OCO3HAHUEC 06y‘IaI-OH_II/IMI/ICH
pOCCHfICKOfI Fpa)KI[aHCKOﬁ HACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOATCIBHOCTH W CaAMOOIIPCACICHUIO, HAJIWYHUEC MOTHUBAIIUU K
o6yqumo 6I/IOJ'IOFI/II/I, LEJICHapaBJICHHOC Pa3BUTUC BHYTPECHHHUX Y6C)KﬂeHHﬁ JJMYHOCTH Ha OCHOBE KJIIOYCBBIX HeHHOCTeﬁ U UCTOPUYICCKHX Tpazmunﬁ
Pa3sBUTHA OHOJIOrUYECKOrO 3HaHus, TOTOBHOCTb U CIIOCOOHOCTH 06yanOH1HXCH PYKOBOACTBOBATHCA B CBOCH JACATCIIBHOCTH IICHHOCTHO-CMBICIIOBBIMUA
YCTaHOBKaMH, MPHUCYITUMU CUCTEME OHOJOrHYECKOI0 06p330BaHI/I5I, HaJIMYUEC 3KOJOTUYCCKOI'0 IIpaBOCO3HAaHM, CIIOCOOHOCTH CTaBUTh LHCJIn U CTPOUTDH
KU3HCHHBIC ITJIaHBI.

JIngHOCTHEBIE PE3YyIbTAThl OCBOCHHA NPCAMETA «bnomnorusy JOCTUI'alOTCA B €AUHCTBEC yqe6H0171 W BOCHIHUTATEIIHHOMN ACATCIBbHOCTH B COOTBCTCTBHUHU C
TPaAULIMOHHBIMU POCCUUCKUMHU COIMOKYIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIAMH
W HOpMaMH IMOBCACHHUA U CHOCO6CTByIOT mnmponeccaM CaMOIIO3HAHUA, CAMOBOCIIMTAHUA U CaMOpPa3BUTHUA, PASBUTHA BHYTpeHHef/'I IIO3UIIUHN JIMYHOCTH,
MaTPUOTU3Ma, YBAXEHHUS K 3aKOHY U MPABOIOPAJNKY, YEJIOBEKY TpyJa M CTaplieMy IMOKOJICHHIO, B3aMMHOTO yBa)KE€HHUs, OEPEKHOrO OTHOIICHUS K
KyJbTYPHOMY HaCIEIUIO U TPaAULMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, npupoie U OKPYk aroIIel cpeae.

JIuuHOCTHBIE pE3ynbTaThl OCBOEHMsI YydeOHoro mpeamera «buonorus» AOMKHBI OTpakaTb TOTOBHOCTb U CHOCOOHOCTh OOyYaroIIUXcCs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHOWM BHYTPEHHEW MO3UIMEH JTMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAINH, TTO3UTUBHBIX BHYTPEHHHUX YOSKICHHH,
COOTBETCTBYIOLIMX TPAJUIMOHHBIM ILIEHHOCTSM POCCUHCKOTO OOILECTBa, pAacUIMpEHHE >XU3HEHHOI'O ONbITa M ONbITa JIEATEIILHOCTH B Hpolecce
peanu3anuy OCHOBHBIX HAIlIPaBJICHUN BOCIIMTATEIbHOU EATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:
C(OPMHPOBAHHOCTh TPAKAAHCKOH MO3UIMK 00YUarOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOT0 OOIIEeCTBa;
OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOI\/'I ACATCIIBHOCTHU IIPU CO3JaHUU y‘~I€6HBIX IMPOCKTOB, pCHICHUN y‘-IC6HI>IX 1 IMO3HaBAaTCJIbHBIX 3aJa4, BBIIIOJIH CHUHN
OMOJIOTHYECKUX 9KCIICPUMCHTOB;

CIOCOOHOCTBH OIpPENEATh COOCTBEHHYIO O3UIMIO IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATS €€,

YMEHHE YYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOJMMOCTh KOHCTPYKTHMBHOTO B3aWMOJEWCTBUS JIOJEH C Pa3sHbIMU YOEKICHHUSIMH, KYJIbTYpHBIMU
LIEHHOCTSIMU U COL[UAJIbHBIM ITOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHUYCCTBY B MPOHCCCE COBMECTHOT'O BBINTOJIHCHUSA y‘Ie6HI)IX, IMMO3HABATCIIBHBIX W HCCICOAOBATCIBCKUX 3aaad, YBaXXUTCJIBHOI'O
OTHOIICHHA K MHCHHIO OIIIIOHCHTOB IIPU 06cy)KI[CHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJACPpIKaHUA,



TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;
2) IaTPpHOTHYECKOIr0 BOCIIUTAHUS:

C()OPMHUPOBAHHOCTh POCCUHCKOM Ipa)kaHCKOW HIAEHTHUYHOCTH, NAaTPUOTHU3MA, YB)KEHUS K CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH I€pe]
Ponunoii, roproctu 3a ¢BOM Kpal, cBOX PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOALIEE MHOTOHALMOHAJILHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOIICHHUE K IIPUPOAHOMY HACJICANIO U TaMATHHUKAM NPUPOAbI, DOCTHXKCHUAM Poccuu B HAyKEC, UCKYCCTBC, CIIOPTC, TCXHOJOI'UAX, TPYAC,

CIOCOOHOCTD OLCHUBATh BKJIag pOCCHﬁCKHX y‘léHBIX B CTAaHOBJICHUC W PA3BUTHUC 6I/IOJ'IOFI/II/I, IMOHMMAaHUS 3HAYeHHUsA OHOJIOTHM B MO3HAHUM 3aKOHOB
Mpupoabl, B JKU3HH YCIIOBECKAa U COBPCMCHHOI'O O6H.[CCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOr0 Hapoaa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CHOCO6HOCTI> OILICHUBATHb CI/ITyaIII/IIO nu HpI/IHI/IMaTI) OCO3HAHHBIC pCHIeHI/IFI, OpHGHTpr;[CI) Ha MOpaJII)HO-HpaBCTBeHHI)IC HOpMI)I U OIC€HHOCTH,
OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYMBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSTHS LIEHHOCTEH CEMEUHOM KU3HU B COOTBETCTBUU C
TpaauuusMu Hapo0B Poccnu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIIECHUIA;
IIOHUMAHUEC OMOIITNOHAJIBHOT O BOSI[CﬁCTBHS[ )KI/IBOI>'I HpI/IpOI[I)I ueé OCHHOCTH,

TOTOBHOCTH K CAMOBBIP)XEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE TPOSBIIATH KAUeCTBAa TBOPUYECKON TUYHOCTH;

5) puznueckoro BocnuTaHusi, GopMUPOBAHUSA KYJILTYPHI 310POBbSI H YMOUMOHAJIBLHOT0 0JIArONOTYYHsI:

IIOHMMaHWe W pealu3alus 370poBoro M 0e3omacHOro oOpa3a XHU3HM (3J0pOBOE€ IUTAHUE, COOIIOACHUE TUTMEHHYECKUX HpPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXA, peryisipHas (u3nuecKass akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

IMOHUMaHHE IEHHOCTHU IMMPAaBUJI HHAUBHUAYAJIBHOI'O U KOJJICKTUBHOI'O 0e3omacHOro MOBEACHU B CUTyallUAX, YTPOKAIOIHUX 310POBBIO U JKU3HU HIOJIGI\/’I;



OCO3HAHME TIOCIIECTBUIA U HETIPUATHUS BPEIHBIX MPUBbIUEK (YHOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHS);
6) TpyaoBOro BocnUTAHUSA:
TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYJOI00UE;

FOTOBHOCTh K aKTHBHOH JACATCIIBHOCTH TEXHOJIOTHYECKOH | COLIPIELTIBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATL, IINIAHUPOBATH U
CaMOCTOATCIIBHO BBIINIOJIHATD TAKYIO ACATCIIbHOCTD,

MHTEPEC K pa3audHbIM cepaM mpodhecCHOHATBLHON IeATENbHOCTH, YMEHHE COBEpPILaTh OCO3HAHHBIN BBIOOp Oyaylieil nmpodeccun U pearn3oBbIBATh
COOCTBEHHBIC KM3HECHHBIC TUIAHEI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KU3HU;
7) 3K0JIOrM4eCKOro BOCIIUTAHMSA:
HKOJIOTUYECKH 11e5IecO00pa3HOe OTHOLIEHUE K MPUPOJIe KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIeCTBOBAaHUS;

MOBBILICHUE YPOBHSI 3KOJOTMYECKOW KYJIbTYPbl: MPUOOPETEHUE OMNbITa IUIAHUPOBAHMS TOCTYIKOB U OLEHKHM MX BO3MOXHBIX IOCIEACTBUNA IS
OKPY>KaIOILEN Cpebl;

O0CO3HaHMeE III00aIBLHOI0 XapaKTepa 9KOJIOIrHICCKUX HpO6HCM n HYTCﬁ HUX pCHICHUA,

CHOCO6HOCTI) HUCITIOJIB30BaTh HpI/IO6peTaCMI>I€ IIpru HU3Yy4YCHUU OMOJIOrMy 3HAHUA U YMCHHA IIPU PCHICHUU HpO6JICM, CBA3aHHBIX C palMOHAJIbHBIM
MPUPOAONONIB30BaHNEM (COOTI0OIEHNE MPaBUII MOBEACHUS B MPHUPOJIE, HAMPABICHHBIX HAa COXPAHEHHWE PaBHOBECHUS B DKOCHCTEMaxX, OXpaHy BUOB,
IKOCUCTEM, OoCheEphl);

aKTUBHOE HEINPHUATHE NEHCTBUI, MPUHOCALINX Bpel OKpYXarolled MPUPOJHON cpele, YMEHHE NMPOrHO3MPOBATh HEOJArOmpUSITHBIE 3KOJOTHYECKHE
MIOCJIEICTBUS IIPEANIPUHUMAEMBIX NEUCTBUHI U MPEAOTBPAILATD HUX;

HAJINYHUEC Pa3sBUTOr0 SKOJIOTMYCCKOI'O MBIINIJICHHA, JKOJIOTHYCCKOU KYJBTYpPBI, OIbITa ACATCIbHOCTU JKOJOTrHYEeCKON HAIpaBJICHHOCTHU, YMCHUSA
PYKOBOACTBOBATLCA MMHU B HO3HaBaTeJ'H:>HOI71, KOMMYHHKaTHBHOﬁ u COHH&HLHOﬁ MMPaKTUKE, TOTOBHOCTH K YYaCTHIO B HpaKTquCKOﬁ JACATCIIBHOCTH
JKOJIOTHYCCKOM HAIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKW W OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha
JManore KyJnbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M UUTATEIbCKOM KYJIbTYPBI KaK CpEACTBa B3aHMMOJCHCTBUS MCXKAY JIOAbMU U TO3HAHUA MHPA;



MOHUMAaHKE CHeUPUKN OMONOTHUH KaK HayKH, OCO3HaHHS €€ poiu B (POPMHUPOBAHUU PALMOHAIBHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM IIETOCTHOTO
IPEJCTAaBICHU 00 OKpPYKAIOLIEeM MHUpE KaK O €IMHCTBE MPHUPOJbI, YeJIOBEKa U OOLIECTBA, B MO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUU
po0IeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJOTHM JUIS COBPEMEHHOW IMBWIIM3ALMHU: OOECIEYECHHsSI HOBOTO YPOBHS PpA3BUTUS MEIUIUHBI, CO3JaHHE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX PpEIIaTh PECYpCHbIE MPOOJIEMbl pPa3BUTHS 4YEJIOBEYECTBA, IIOUCKA IMyTEeH BBIXOAA M3 TII00AJIBHBIX
HKOJIOTUYECKUX MpodjeM U obOecredyeHus: mepexoja K YCTOHUYMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO IPHPOTHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MMOJYYCHHHM OMOJOTHUECKUX 3HAHMN B LEJISIX MOBBIMIEHUS OOIIeH KYIbTYphbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOH 4acTH (PYHKIIMOHATIBHONU I'PAaMOTHOCTH 00yYaromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

IMOHUMAHHEC CYIIHOCTH MCETOHOB IMO3HAHUS, UCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOJIY49a€MbIC 3HAHUA IJI aHaJIn3a U
OOBSICHEHHS SIBJICHUM OKpYXXaromero Mupa U npoucxoasamux B HEM I/I3MCHCHPII>1, YMCHHUEC [€J1aTb 00OCHOBAHHBIC 3aKIIOUYCHUS HAa OCHOBE Hay4YHBIX
(baKTOB U UMCHOIUXCA JAHHBIX € LCJIbIO MTOJYUCHUA JOCTOBCPHBIX BHIBOI OB,

CTIIOCOOHOCTH CaMOCTOSTEIBHO HCITOIB30BaTh OMOIOTUYECKHE 3HAHUS IS PEUICHUS IPOOJIeM B PeabHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHUC ILCHHOCTHU HaYQHOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO W HCCICAOBATCIILCKYIO ACATCIIBHOCTL MHAWBHAYAJIBHO U B
rpymIie;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHUI0 M CaMOOOpa30BaHUIO, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWUH IO OHOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSAMHU.

METAINIPEIAMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yibTaThl OCBOGHUs ydyeOHOro mpeamera «buomorus» BKIIOYAIOT: 3HAYMMble A (OPMUPOBAHUS MHUPOBO33PEHUS
00yyaroIuXxcsi MeXIUCUUIUIMHAPHBIE (MEXIPEIMETHBIE) O0LIEHAYYHbIE TIOHATHUS, OTPaXKAIOIINe LEI0CTHOCTh HAYYHON KapTHHBI MUpa U Clielu(UKy
METOJIOB MO3HaHUs, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPIHsl, sSBJIECHUE, MPOLECC, CUCTeMa, HAyYHbIN (aKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCieNoBaHUe, HaOII0JeHHe, H3MEpPEeHHEe, SKCIEPUMEHT U JIPYruX), YHHBEpcalbHble Y4eOHbIE eWCTBUA
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, DETYIATHBHBIE), oOecneuuBaromue ¢GopMHpoBaHHE (DYHKIIMOHAIBHOW TPAaMOTHOCTH U  COLMAJIbHOMN
KOMITETEHIIUM OO0YyYaroluxcs, CHOCOOHOCTh OOYyYaloIIUXCsl MCIONb30BaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS MU
YHUBEpCaJbHbIC YUeOHbIE ISHCTBUS B IO3HABATEILHOM U COIMAIHON MPaKTHKE.



MertamnpeamMeTHbIe pe3yIbTaThl OCBOCHHS ITPOTPaAMMBbI CPETHETO 001Ier0 00pa30BaHUs JOJDKHBI OTPAXKATh:
OBjajieHHe YHUBEPCAJIbHBIMYI Y4eOHBIMU NMO3HABATEJIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOATENILHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPH OCBOSHUM 3HAHWUN MPHUEMBI JIOTHUECKOTO MBINUICHHS (aHAIM3a, CHHTE3a, CPAaBHEHUs, KIacCCU(PUKAIMK, 0000IICHHS), paCKpPhIBaTh
CMBICJT OMOJIOTHYECKUX TIOHATHH (BBIACISITh MX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATh CBS3H C IPYTUMHU MTOHSATHSIMH ),

ONPEIENIATD eI ACATEIIbHOCTH, 3a1aBas IapaMeTpbl U KPUTEPUU UX TOCTUKCHUA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU ¢ IIOCTABICHHBIMU LEISAMU;
MCIIOJIB30BATh OMOJIOTHYECKUE TIOHATHS I O0BSICHEHUS (PAaKTOB U SIBIICHHUH KHBOW IPUPOJIBI,

CTPOUTH JIOTUYCCKUC PACCYKICHHUA (I/IHIIyKTI/IBHI)IG, ACAYKTUBHBIC, 10 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTU U IPOTHUBOPCUUA B paCCMATPUBACMbBIX
SABJICHHUAX, (I)OpMy.]'II/IpOBaTB BBIBOABI U 3aKJIFOYCHUA,

IMPUMCHATH CXEMHO-MOJCIIBHBIC CPEACTBA MJIA MMPEACTABIICHUA CYIICCTBCHHBIX CBSI3€i M OTHOIIICHUM B HN3Yy4aCMBbIX OMOJOTHYCCKUX 06’I)€KTaX, a TaKKe
HpOTHBOpe‘lI/Iﬁ Ppa3sHoOro poja, BbIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaLII/IOHHLIX HCTOYHHKAX,

pa3pabaTrbIBaTh IUIaH peLIeHUs Ipo0IeMbl ¢ yUETOM aHaAIN3a UMEIOIINXCS MaTepUaAlIbHBIX U HEMaTepHalIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B IEATEIBHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YNIBTATOB LIEJISIM, OLIEHUBATh PUCKHU IOCIEACTBUN JEATEIbHOCTH;
KOOPJMHHUPOBATh U BBIOJIHATH Pa0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI;

pa3BUBATh KPEaTUBHOE MBIIICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE NeiCTBHS:

BJIaJ€Th HaBbIKaMH y‘lG6HO-HCCJ’ICHOB&T€J’IBCKOﬁ n HpOCKTHOfI ACATCIIbHOCTU, HAaBbIKAMU Pa3pCIICHHUA np06neM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITOUCKY METOHOB PCIICHUA ITPAKTUYCCKUX 3adaY, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BUJbI JCATCIBHOCTU IIO IMOJYUYCHHUIO HOBOI'O 3HAHHA, €0 UHTCPIIPCTALIUU, HpCO6p330BaHI/IIO U NPpUMCHCHHIO B y‘-Ie6HBIX
CUTyalluidX, B TOM YHCJIC IIPU CO3JJaHUHN y‘Ie6H]':>IX 1 COLIMAJIBHBIX ITPOCKTOB;

(bOpMI/IpOBaTB Hay‘-IHBIﬁ THIT MBIIIJICHU A, BJIAJCTD Hay‘-IHOﬁ TCpMHHOHOPHCﬁ, KJIIOYCBBIMU INOHATHUAMHA U MCTOJaMU,

CTaBUTH U (popMyIHUpOBaTH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON JEATEILHOCTH M )KU3HEHHBIX CUTYAIIHIX;



BBISIBJISTH IPUYUHHO-CIICACTBEHHBIE CBS3HM U aKTyaJU3UpOBATh 3ajady, BBIIBUTATh TUIIOTE3Yy €€ PElIeHUs, HAXOUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA
CBOMX yTBEPIKJICHUH, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

AQHAJIM3UPOBATH ITOJIYYEHHBIE B XOJI€ PEUICHU 3414l PE3YJIbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1IeJIEHANPABIICHHBIN MOMCK MIEPEHOCca CPEICTB U CIIOCOOOB ACHCTBHS B MPOPECCUOHANBHYIO CPELLY;

YMCTb IICPCHOCUTL 3HAHHMA B IMTO3HABATCIIBHYIO U ITPAKTUYCCKYIO 06HaCTI/I KHU3HCACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJI€U, MPe/UIaraTh OPUTHHAIBHBIE MOAXObl U PEIICHUS, CTABUTh MPOOIEMBI U 3aauu, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUS.
3) paGora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B Pa3IMUHbIX HCTOUYHUKAX MHPOpMaALUU (TEKCTE Yy4eOHOT0 NOCOOUs], HAYYHO-TIOMYJIIPHOM JIUTEpaType, OMOJOTHYECKUX CI0BAPSAX U
CIpaBOYHMKAX, KOMIbIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHAIM3UpOBaTh HUH(OPMALMIO PA3IMUHBIX BUA0B U (OPM IPEACTABICHUS, KpDUTUYECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GhopMyIIMpOBaTh 3aNPOCHl ¥ MPUMCHSTH Pa3JIMYHBIE METOJBI MIPH MOUCKEe U 0TOOpe Omosiormueckoil nHpopMaIuu, HeoOXOUMOM /ISl BBITTOTHEHUS
y4eOHBIX 3a7a4;

MpUOOpPETaTh OMBIT UCHOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH, COBEPUICHCTBOBATH KYJIbTYPY aKTHUBHOTO HCIOJIb30BaHUS
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (POpMY MpesicTaBiIeHus] OMOIOTHYecKoi HHpOopMaIK (CXeMbl, TpapUKH, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U
Jpyroe);

UCMOJb30BaTh HAYYHBIH $3BbIK B KadecTBE cpejacTBa NpH pabore ¢ Ouosorndyeckoil MHpopmanueil: NpUMEHATh XHMHUYECKue, (usnueckue u
MaTeMaTHYeCKHUe 3HaKU U CUMBOJIBI, (OpMYJIbl, a00OpEeBUATYpPY, HOMEHKJIATYpy, UCIIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMNYECKHE CPECTBA
HarJIsJHOCTH;

BJIAZICTh HABbIKaAMU pacCliO3HaBaHUWs W 3allUTHI I/IH(i)OpMaHI/II/I, HH(i)OpMaHHOHHOfI 0e30IMacHOCTH JINYHOCTH.
OBJIaI[eHI/Ie YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMUA )IBﬁCTBI/lHMI/lZ

1) o6menne:



OCYIIECTBIATH KOMMYHHUKAIIMHM BO BCeX cpepax KM3HU, aKTUBHO Y4aCTBOBATH B JUAJIOTE WM JAUCKYCCHUU IO CYLIECTBY 00CYKaaeMoil TeMbl (yMEHHE
3aJ1aBaTh BOIPOCHI, BBICKA3bIBATh CY)KIEHUS OTHOCUTEIIBLHO BBIIOJIHEHUS IPEUIaracMon 3aJaul, yYUThIBATh HHTEPECH U COTJIACOBAHHOCTD MO3UIIMN
JPYTUX YYaCTHUKOB JTMAJIOTa WM TUCKYCCHH);

pacrio3HaBaTb HCBep6aHBHBI€ cpeacTBa O6H.I€HI/I$I, MMOHUMAThb 3HAYCHHUEC COLIMAJIbHBIX 3HAKOB, MMPCANOCHIIIOK BO3HUKHOBCHUSA KOH(l)JII/IKTHBIX chyauHﬁ,
YMCTh CMAT'1aTb KOH(i)J'II/IKTBI " BCCTHU ITIEPETOBOPHI;

BIIQJICTh Pa3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBUS, IMOHUMATh HAMEPEHUs NIPYTUX JIIOJACH, MPOSBIATH YBAKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme popmMynnpoBaTh CBOU BO3PAKEHUS;

pa3BépHYTO 1 JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUA C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEACTB.
2) COBMECTHAs 1esATCJIbHOCTDb:

MOHMMAaTh M HCIIOJB30BATh IMPEHMYIIECTBA KOMAHAHON W HMHIUBHIYaIbHONH pPaOOTHI MPH pEIICHUH OWOJOTHYECKOW MpoOiieMbl, 00O0CHOBBIBATH
HE00X0AUMOCTh IPUMEHEHUS IPYIIOBBIX (POPM B3aMMOACHCTBUS NPH peILICHUH y4eOHO 3a1auu;

BBIOMPATh TEMATHKYy U METOJIBI COBMECTHBIX JICHCTBUH C yUE€TOM OOIIMX HHTEPECOB U BOSMOXKHOCTEH KaXKJI0TO WICHA KOJJICKTHBA,

MPUHUMATh LIEJIM COBMECTHOW JESITEIbHOCTH, OPraHU30BBIBATH U KOOPJIUHUPOBATH JIEUCTBUA MO €€ JTOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBHIA,
pacnpeensaTh poju ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYk/IaTh Pe3yabTaThl COBMECTHOI pabOTHI,

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0I0 yYaCTHUKA KOMaH bl B OOIIMI pe3ybTaT 110 pa3pad0TaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBAThL UJACHU C TO3SUIIMU HOBU3HBI, OPUTHMHAJIBHOCTH, HpaKTH‘ICCKOﬁ 3HA4YUMOCTHU,

OCYILIECTBIISATh MO3UTUBHOE CTPATETHUECKOE TIOBEICHUE B PA3INUHBIX CUTYALUSIX, IPOSIBIISATh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.
OBi1ajieHNe YHUBEPCAIBLHBIMH PEryJIATHBHBIMYU 1€iiCTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BATh OMOJIOTMYECKIE 3HAHUSI JJIsl BBISIBJIICHHS IPOOJIEM U MX PEIICHHUS B )KU3HCHHBIX M YICOHBIX CHUTYAIHsX;

BBIOMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUI 1I€TIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHCTBHSIX U MOCTYMKAX MO OTHOIICHHUIO K )KUBOU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISITh TMO3HABATENbHYIO JESITENbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh WU (HOPMYIHUPOBATH COOCTBEHHBIE 3a/Jaydl B
00pa3oBaTeNbHON ACATENHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITENIEHO COCTABJISITH IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;



JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIpsATh paMKU Y4eOHOTO IPpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaThH (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW SPYAWIIMK B Pa3HbIX 00JACTSIX 3HAHWH, MIOCTOSTHHO TIOBBIIIATH CBOM 00Opa3oBaTEIbHBINA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:
AaBaTb OLCHKY HOBBIM CUTYallUAM, BHOCUTb KOPPCKTUBEI B ACATCIBbHOCTD, OICHUBATH COOTBCTCTBUC PC3YJILTATOB LECIISAM;

BJIaJC€Th HaBbIKaMU IMO3HABATCIILHOM pe(bJIeKCI/II/I KaK OCO3HaHUs COBCPIIACMbIX I[GflCTBI/Iﬁ " MBICJIMTCIIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBaHI/Iﬁ,
HCIIOJIB30BAaThb HpI/IéMLI pe(l)HeKCI/II/I AJIL OLICHKU CUTYyaluu, BLI60pa BCPHOI'O PCHICHMA,

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
3) npuHsiTHE CeOsl M APYTHX:

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPH aHAJIU3€ PE3YIbTAaTOB ACSATEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBATb CIIOCOOHOCTH TOHUMATh MUD C MMO3ULUHN APYTOoro 4CjIOBCKa.

IHNPEAMETHBIE PE3YJBTATHBI

[IpenmertHbie pe3ynbTaThl ocBoeHHs nporpaMmbel COO no Ononoruu Ha 0a30BOM ypOBHE BKJIIOYAIOT CHEH(pHUUECKUe A yueOHOro mpeamera
«buosnorus» HayyHble 3HAHUSA, YMEHHUS U CHOCOOBI JEHCTBUN 1O OCBOCHHIO, MHTEPIPETAMM U NMpeoOpa3oBaHUIO 3HAHWM, BUIbI JEATEILHOCTU I10
MOJTyYEHHIO HOBOTO 3HAHMS U MPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX y4EOHBIX CUTYallUsX, a TAK)KE B pEaIbHBIX JKU3HEHHBIX CUTYaIlUsX, CBSA3aHHBIX C
6uonorueil. B mporpamme nmpenMeTHbie pe3yabTaThl IPEICTaBICHBI 10 ToJjaM 00yUYeHHUsI.



[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO penmMeTa «buonorus» ¢ 10 Knacce TOMKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMKA O MECT€ M POJM OWOJIOTMM B CHUCTEME HAyYHOI'O 3HAHHS ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OHMOJIOrOB B pa3BUTHE OHOJIOTHH,
(yHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PELICHNUS )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh COJEp)KaHUE OMOJIOTMYECKHX TEPMHHOB U MOHSATHH: KU3Hb, KJIETKa, OpraHu3M, MeTaboan3M (0OMeH BEUIeCTB U IpeBpalleHue
SHEPTUM), TOMEOCTa3 (caMmoperyssiius), ypOBHEBas OpraHM3alus >KUBBIX CHCTEM, CAMOBOCIPOM3BEIACHUE (PENpOJYKLHUs), HACJIEICTBEHHOCTbD,
M3MEHYUBOCTb, POCT U PAa3BUTHUE;

yMEHHE H3J1araTh OMOJOrHYecKue Teopuu (KJIeTO4YHasi, XpOMOCOMHAs, MyTallMOHHAs, IIEHTpalbHas JOoTrMa MOJIEKYJsIpHOI Ouonoruu), 3akonsl (I
Menpnens, T. Moprana, H. 1. BaBuioBa) u ydyeHust (0 IeHTpax MHOrooOpasus M IPOUCXOXKIEHHUSA KyJIbTypHbIXx pacteHudt H. W. Basunona),
OTIPEAETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMCHHUEC BJIaACTb MCTOAaMH HAYYHOI'O IIO3HAHUA B OHOJIOrUu: Ha6JIIOIIeHI/I€ N OIMCAaHUC KXHBBIX CHUCTCM, IMPOLCCCOB U ﬂBHCHHﬁ, opraHnu3anuvsa u
IIpOBCACHUC OHOJIOTUYECKOr 0 9KCIICPUMCHTA, BbIABUKCHHUC T'MIIOTE3bI, BBIABICHUC 3aBUCUMOCTH MCKAY HCCICAYCMBIMU BCIMYWHAMU, 00BsCHEHHE
IMOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOpI/II\/JI N 3aKOHOB, YMCHHUC [CJIaTb BBIBOABI HAa OCHOBAHHMU IIOJTYYCHHBIX
PE3YyIbTAaTOB;

YMCHHUEC BbBIACITH CYIICCTBCHHBIC IIPU3HAKU BHPYCOB, KIICTOK IIPOKAPHUOT W I3YKApPUOT, OJHOKJIICTOUHBIX MW MHOI'OKJICTOYHBIX OPTraHHU3MOB,
0COOEHHOCTHU MMpOLCCCOB: oOmeHa BCIICCTB UM IIPECBpAlICHHA OSHCPIruh B KIICTKC, (bOTOCI/IHTe?;a, IIACTHYCCKOTO W SHCPIreTHYCCKOIro O6M€Ha,
XCMOCHHTEC3a, MUTO34a, Meﬁo3a, OINIOAOTBOPCHUS, Pa3MHOXKCHUS, MHAUBUAYAJIbHOI'O PA3BUTH OpTraHHU3Ma (OHTOF6H63);

yMEHUE MPUMEHSTh TMOJyYCHHbIE 3HAHUSA I OOBSACHEHHS OHOJIOTMYECKUX IPOIIECCOB W SIBJICHUH, IS MPUHATUS MPAKTUYECKUX PEIICHUN B
MOBCETHEBHOM >KM3HU C 1IeTbI0 oOecredeHnss 0€30MacHOCTH CBOETO 370POBbsl M 3J0POBbSI OKPYXKAIOUIUX JIOJEH, COOM0IEHUSI HOPM TPaMOTHOTO
TOBEJICHUSI B OKPY>KAIOIIEH MPUPOTHON cpefie, MOHMMaHue He0OXOMMOCTH MCTIOIb30BaHUs IOCTHKEHUN COBPEMEHHON OMOJIOTUU M OMOTEXHOJIOTHI
JUISL PallMOHAIIBHOTO TIPUPOIOIIONIB30BaAHUS,

YMCHHUEC peIIaTh 3JICMCHTAPHBIC I'CHCTUYCCKHUC 3aJadd Ha MOHO- H I[I/IFI/I6pI/II[HO€ CKpC€IIMBaHUEC, CHCIIJICHHOC HACJICIOBAHUC, COCTABJIATH CXCMBbI
MOHOI‘I/I6pI/I)IHOl"O CKpCIIUBaHUA I IPCACKa3aHHA HACIICAOBAHUS ITPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIIOIHATH J1a00paTOpHbIe U MpaKTHUECKUue paboThl, COOI0IATh MpaBUiIa Mpu paboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYAOBAaHHEM;

yMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETHPOBATH WHGOPMAIMIO OWOJIOTHYECKOTO COIEP’KaHMsI, BKIIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(MOPMAIIUU, HAYYHO-TIOMYISPHBIE MAaTEPHUalbl), ’THYECKHE ACTIEKTHl COBPEMEHHBIX MCCIIECTOBAHHUHI B
OMOJ0ruY, MEAUIIHE, OMOTEXHOJIOTHH;



YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHsI, 0000111ast OMOIOrHUECKYI0 HH(POPMAIIMIO U3 HECKOJIIBKUX HCTOYHUKOB, TPAaMOTHO
UCTIOJIb30BATh MIOHATUIHBIN anmapaT OMOJIOTHH.

HpeI[MeTHBIe PE3YIbTATEI OCBOCHUA yqe6Horo npeamMceTa «buonorus» ¢ 11 knacce JOJDKHBI OTpaXXaThb:

c(OPMHPOBAHHOCTh 3HAHUKA O MECT€ M POJM OWOJIOTUM B CHUCTEME HAyYHOrO 3HAHHS €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAyYHOTO MHPOBO33PEHUS, O BKIIAJIE POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/a4;

YMEHHE pacKpbIBaTh COJACpKaHWE OMOJOTHYECKUX TEPMUHOB M TOHATHI: BHJ, MOMYJSIUSA, T€HO(POH, 3BOJIONMSA, IBUXKYIIHE CHUIBI ((aKTOpHI)
IBOJIIOLIUH, MPHUCIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHUE, YKOJOTHYECKUE (AKTOPhI, IKOCHCTEMA, MPOMYLEHThI, KOHCYMEHTBI, PEIyLEHTHI,
I[N MUTAHUS, YKOJIOTUYEeCKas MIupaMua, OMoreoneHos, ouocdepa;

yMEHHUE u3jaraTb OUMOJIOTMYECKUEe TeopuH (3BoJronuoHHas Teopust Y. JlapBHHA, CMHTETHYECKash TEOPHs 3BOJIOLMM), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoactea K. M. Bapa, uepenoBanus riaBHBIX HampaBieHuid u myteid somonnu A. H. Cesepuosa, ydenust o 6uochepe B. U.
Bepnazackoro), onpeaensTh rpaHULlbl UX IPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

YMEHHE BIIAJIETh METOJaMH HAy4YHOIO MO3HaHUs B Ouoyioruu: HaOJIOACHHWE U OMHCAHHME KUMBBIX CHCTEM, MPOIECCOB W SIBICHUN, OpraHU3alus U
MPOBEACHUE OMOJOTHYECKOTO IKCIIEPUMEHTA, BBIIBIDKCHHE THUIIOTE3bI, BBISABICHUE 3aBUCHMOCTH MEX]Y HCCIECIYEMBIMH BEIMYMHAMH, OOBSICHECHHE
MOJIYYEHHBIX PEe3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSTHNA, TEOpPUH M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha OCHOBAaHUM IOJYUYEHHBIX
pe3yJIbTaTOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIE NMPHU3HAKU CTPOEHHUsS] OMOJOTHUECKUX OOBEKTOB: BHMJIOB, MOMYJSALUH, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOTeoLIEHO30B M  JKOCHCTEM, OCOOEHHOCTH IpPOLECCOB: HACIEACTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHJI000pa30BaHU,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTMUECKUX (DaKTOPOB Ha OpPraHM3MBl, MEPEHOCa BEIIECTB M IMOTOKA PHEPIUU B 3KOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B 3KOCHUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEILIECTB M OMOT€0XMMHUUYECKUX LIMKIIOB B Orocdepe;

YMEHHUE NPUMEHSTh MOJTYy4YE€HHbIE 3HAHUS JUI1 OOBSCHEHMS OWOJOTHUECKUX IPOLIECCOB M SIBICHUM, JUIsI MPUHATUA NPAKTHUECKUX peIleHUil B
MIOBCEJJHEBHOM JKU3HU C LIENbI0 0OecredyeHus: 0€30MacCHOCTU CBOETrO 370POBbS M 30POBbSl OKPYXKAIOIUX JIOAEH, COOMIOAECHUS HOPM I'PaMOTHOIO
MOBEJICHUsI B OKpYXarolleid NpUPOIHON cpene, NOHMMaHHE HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTHIKEHHM COBpPEMEHHOM OMOJIOTMH IS
paIMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

YMCHHUEC pC€HIATh 3JICMCHTAPHBIC OMOJIOrHYecKue 3aga4u, COCTaBJIATh CXEMbI IIEPECHOCA BEIICCTB X DHEPIrUHU B 9KOCUCTEMAX (HeHI/I HI/ITaHI/ISI);

YMEHHE BBITIOIHATH J1a00opaToOpHbIe U MPpaKTHUECKUe paboThl, COOMI0IaTh MpaBuiia Mpu padboTe ¢ yueOHbIM 1 Ja00paTOPHBIM 000pYI0BaHUEM;



YMEHUE KPUTUYECKH OILCHMBATh W HHTEPIPETHPOBATH HWH(GOPMAIMIO OHMOJOTHUECKOTO COJAEp)KaHMs, BKIIOYAIONIIYIO IICEBIOHAyYHBIC 3HAHUS W3
Pa3IUYHBIX HCTOYHHKOB (CpEACTBAa MAaccOBOM HH(GOPMALMK, HAYYHO-TIOMYJISPHBIE MaTepualibl), PacCMaTpUBaTh TIJIOOAJIbHBIE HKOJOTUYECKHUE
poOJIEeMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHsI, 0000111ast OMOIOrHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCTIOJIb30BATh MIOHATUIHBIN anmapaT OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne i/ H
I aNMeHOBaHMe Pa3/leJIoB H TEM MPOrPaMMbl TpakTiueckue
Bcero
padoTsl

1 Buonorus kak Hayka 2 0.5
2 JKuBbIe CHCTEMBI U HX OpraHu3anus 1
3 XUMUYECKHN COCTaB ¥ CTPOCHHE KICTKH 18 1
4 JKuzHenesaTeIbHOCTh KISTKH 11
5 Pa3mHOX€HUE M HHAUBUyaIbHOE PA3BUTUE OPTaHU3MOB 12 1
6 HaciencTBeHHOCT W MI3MEHUYHUBOCTh OPTaHU3MOB 21 15
7 Cenekuus opranuzMoB. OCHOBBI OMOTEXHOJIOTHU 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
11 KITIACC

Ne HanmeHoBaHMe pa3ienoB U TEM IPOrPAMMBI KonnuecTBo yacos

n/m Bcero KoHntposnbnbie [IpakTnueckue

paboThI paboThI
1 3apoxAeHUE U pa3BUTHE IBOIIOIMOHHBIX TPEICTABICHUM B 4
OuoI0rNu




2 Mukpo3Boitonus U €€ pe3yabTaThl 14 2
3 MakposBorOIUs U €€ Pe3yJIbTaThl 6

4 [TpoucxoxaeHne 1 pa3BUTHE KU3HU Ha 3emiie 15 1.5
5) [TpoucxoxaeHune yenoBeKka — aHTPOIOTeHe3 10 1
6 DKOJIOTHS — HayKa O B3aMMOOTHOIIICHUSIX OPTaHU3MOB 1 3 0.5

HAJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAIOUIEN CPEoi

7 Opranu3Mebl U cpefia OOUTaHUS 9 1.5
8 DKOJI0rus BUAOB U NONMYJIALNN 7 0.5
9 DKO0JIOTUA COO0IIECTB. DKOJIOTHUYECKAE CUCTEMBI 8 0.5
10 buocdepa — rmobanbHas sxocucTema 2

11 UYenoBek 1 OKpyxaroias cpeia 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 7.5

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonuyectBo yacoB Jara nzyuenus
/o Bcero | Konrponbnsle | [IpakTuueckue
paloThI paboTHI
1 buonorus kak KOMIUIEKCHasi HAyKa ¥ KaKk 4acThb COBPEMEHHOI'0 00IIeCcTBa 1 02.09.2024
2 JKuBble cucTeMbl U UX CBOMCTBA 1 03.09.2024
3 YpoBHEBas opraHu3anus ;KMBbIX CHCTEM 1 09.09.2024
4 MeToabl MOJIEKYIISIPHOH M KIIeTOYHOM Onosnoruu. [IpakTiueckas pabora «3yuenne 1 0.5 10.09.2024
METOJIOB KJIETOYHOH Ouonoruu (xpomarorpadus, anekrpodopes,
muddepentmanbaoe nentpudyruposanue, [IP)»
5 Hcropus oTKpbITHS U M3ydeHus KieTku. Knerouynas teopus 1 16.09.2024
6 XUMUYECKUI COCTaB KIETKH 1 17.09.2024
7 MuHepasibHbIE BEIIECTBA KJIETKH, UX OMOJOrHYecKast pojb 1 23.09.2024
8 Oprannyeckue BeecTBa kieTku — Oenku. JlaboparopHas padora «O0Hapy)eHHe 1 0.5 24.09.2024
0EJIKOB C TOMOIIBI0 KAYECTBEHHBIX PEAKIIAI)
9 CBoiicTBa, Knaccuukaiys U GyHKIUU OEIKOB 1 30.09.2024




10 | Oprannyeckue BEIIECTBa KJIETKU — YTIICBOJbI 1 01.10.2024

11 Oprannueckue BEIeCTBa KJICTKH — JIMITH]IBI 1 07.10.2024

12 | Hykneunossie kucnothl. JIHK u PHK. JlabopaTopnas pabora «lccnenoBanue 1 0.5 08.10.2024
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

13 | Crpoenne u pynkiuu ATO. JIpyrue nykineosuarpudocdarsr (HTD) 1 14.10.2024

14 | CexBenuposanue JIHK. MeTosbl reHOMUKY, TPAHCKPUIITOMUKH, IPOTEOMUKH 1 15.10.2024

15 | MeTonbl CTPYKTYPHOU OHMOJIOTHH 1 21.10.2024

16 | Tunsl knetok. [Ipokapuornyeckas KieTka 1 22.10.2024

17 | Crpoenue rykapuoTudeckoi kiuetku. [Ipakrnueckas padora «/3yueHne CBONWCTB 1 0.5 05.11.2024
KJICTOYHON MeMOpaHbI»

18 | [ToBepXHOCTHBIN ammapar KJICTKH 1 11.11.2024

19 | OngnomemOpanHbie opranouas! kietku. [Ipaktuueckas pabora «3yueHue IBHKEHUS 1 0.5 12.11.2024
[IUTOIUIA3MbI B PACTUTEIILHBIX KJIETKAX)

20 | HemeMmOpaHHBIC OPTaHOUIbI KICTKH 1 18.11.2024

21 | Ctpoenne u GyHKIUH s1Ipa 1 19.11.2024

22 | CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK 3yKapuoT. JlabopaTopHas pabora 1 0.5 25.11.2024
«M3ydeHune cTpoeHHs KJIETOK PA3IMIHBIX OPTaHIU3MOBY

23 AcCCUMWISIITUS U AUCCUMUIISIIIS — JIBE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa 1 26.11.2024
BemiectB. Jlaboparopras padota «3ydeHne KaTaTuTHUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpuMepe aMusIa3bl WK KaTajla3bl)»

24 | ®epMeHTATHBHBIN XapaKTep peaknuii KIeTouHoro Metabonmu3ma. JlaboparopHas 1 0.5 02.12.2024
pabota «/3ydyeHue pepMEeHTaTUBHOIO PACIIEIUIEHUs IEPOKCHIAa BOJOPOA B
PACTUTENLHBIX M KMBOTHBIX KIIETKAX)

25 | benku-akTUBaTOPHI M OCIKH-UHTHOUTOPHI 1 03.12.2024

26 | ABTOTpOdHBIN TUII OOMEHA BEIIECTB 1 09.12.2024

27 | ®oTtocuHTE3 1 10.12.2024

28 | XemocuHres. JlaboparopHas padota «CpaBHEHHE ITPOLECCOB POTOCHHTE3A U 1 0.5 16.12.2024
XEMOCHHTE3a»

29 | AnaspobHble opranu3Mbl. Buasl 6poxenus. JlaboparopHas pabota «CpaBHeHHE 1 17.12.2024
MIPOIIECCOB OPOKEHUS M JIBIXAHUSD)

30 | DHeprust MemOpaHHOTO rpajguenTa npotoHoB. Cunre3 AT®d: pabora mpoTOHHOI 1 23.12.2024
AT®-cunTassl

31 | Tpanckpumnwms — MatpuuHsbnii cuaTe3 PHK 1 24.12.2024




32 | HaHoTexHOJIOTHH B OMOJIOTUU ¥ MEAULINHE 1 13.01.2025
33 JKU3HEHHBIN UK KIETKU 1 14.01.2025
34 | Matpuussiii cunates JJHK 1 20.01.2025
35 | Xpomocowmsl. JIabopaTopHas padora «/3ydyeHrne XpOMOCOM Ha TOTOBBIX 1 0.5 21.01.2025
MUKpOIIperaparax»
36 | JleieHHE KICTKH — MHTO3 1 27.01.2025
37 | Tunsl knetok. Kaprokunes u nutokunes. Jlaboparopnas padota «Habmroaenue 1 0.5 28.01.2025
MHUTO32 B KJI€TKaX KOHYHMKA KOpEIKa JIyKa (Ha TOTOBBIX MUKPOIpenapaTax)»
38 Perynsmus >kM3HEHHOTO ITUKJIA KIIETOK 1 03.02.2025
39 | Opranusm Kak eJuHOE IIeJI0e 1 04.02.2025
40 | Tkanu pactenwmii. JlJaboparopHast pabora «/3yueHne TkaHel pacTeHUIN 1 0.5 10.02.2025
41 | Txanu )XMBOTHBIX U 4yesioBeka. JlabopaTopHas pabora «3yueHue TkaHe 1 0.5 11.02.2025
KHBOTHBIX)»
42 | Opransl. Cuctemsl opranoB. JlabopaTopHast pabota «/3yueHue opranoB 1[BETKOBOTO 1 0.5 17.02.2025
pacTeHus»
43 | Onopa Tena opraHu3MoB 1 18.02.2025
44 | JIBuykeHue OpraHu3MoB 1 24.02.2025
45 | [Iuranue opraHu3MoB 1 25.02.2025
46 | IluTaHue MO3BOHOYHBIX )KMBOTHBIX. | IMIIieBapuTeIbHAS CHCTEMA YEIOBEKa 1 03.03.2025
47 | JlpixaHue T03BOHOYHBIX JKUBOTHBIX M YCJIOBEKA 1 04.03.2025
48 | KpoBeHocHas cucTeMa MO3BOHOYHBIX )KUBOTHBIX M YeJIOBEKa 1 10.03.2025
49 | IMmmyHHas CUCTEMa YeJIOBEKa 1 11.03.2025
50 | I'ymopasnbHas peryssinys U SHJOKPUHHAS CUCTEMA JKUBOTHBIX M YeJIOBEeKa 1 17.03.2025
51 | IlonoBoe pa3MHOXKEHHE 1 18.03.2025
52 | Meiio3 1 31.03.2025
53 | I'amerorenes. OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTok. JlabopaTopHas paboTa 1 0.5 01.04.2025
«V3ydenune cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPETapaTax»
54 | UnnuBuayalibHOE Pa3BUTHE OPraHU3MOB — OHTOIEHE3 1 07.04.2025
55 | Poct u pa3zButue xuBOTHbIX. JIabopaTopHas pabota «BrisgBlieHHE TPU3HAKOB 1 0.5 08.04.2025
CXOJICTBA 3apOJIbIIIECH MO3BOHOYHBIX JKUBOTHBIX)
56 | Mcropus CTaHOBIICHUS M Pa3BUTHS T€HETHKHN KaK HayKH 1 14.04.2025
57 | OcHOBHbBIE MOHATHS U CUMBOJIBI reHeTUKHU. JlabopaTopHas pabota «Jlpo3oduia kak 1 0.5 15.04.2025




00BEKT Fr€eHETHUYECKUX HCCHGHOB&HHﬁ))

58 | AHanusmpyrolniee cKpemuBanue. HemosHoe JOMHUHHpPOBaHKE 1 21.04.2025
59 | durubpuaHoe ckpemuBanue. [Ipaktudeckas padbora «M3ydeHue pe3yabTaToB 1 0.5 22.04.2025
JUTHOPUIHOTO CKPEIIUBAHMS Y JPO30(PHITBI»
60 I{uTonornyeckue OCHOBBI TUTHOPHUIHOTO CKPEITUBAHMS 1 28.04.2025
61 | XpomocomHasi TeOpHsl HACIEICTBEHHOCTH 1 29.04.2025
62 I'eHoTun Kak HeJIOCTHAsI CUCTEMA 1 05.05.2025
63 | 'enorunuyeckas n3MeHYHBOCTh. KoMOMHATHBHAS N3MEHYMBOCTD 1 06.05.2025
64 | MyranuonHas U3MEHUYMBOCTh. [IpakTrnueckas pabora «Mytamuu y aApo3odriibl (Ha 1 0.5 12.05.2025
TOTOBBIX MUKPOITpETapaTax)»
65 | 3akOHOMEpPHOCTH MYTaIlMOHHOTO MPOIecca. DIMUTCHETHKA W SITUTCHOMUKA 1 13.05.2025
66 | I'enetuka uenoBeka. [Ipaktuueckas pabora «CocTaBiaeHHe U aHAINU3 POJTOCIOBHOM 1 0.5 19.05.2025
67 | Meroabl METUIIMHCKON TEHETUKN 1 20.05.2025
68 O6o0maromiee MOBTOPECHHE 1 26.05.2025
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 9.5
11 KJIACC
Ne Tema ypoka KosmuectBo wacos Jara nzyuyenus
n/n Bcero | Konrponsnsie | [IpakTuyeckne
palboThI paloThI
1 OposmononHas teopus Y. Jlapsuna 1 02.09.2024
2 JIBrxymue cuiibl 3Bosiroriuu BujoB 1o Y. JlapBuny 1 05.09.2024
3 Bboprba 3a cymiecTBoBaHNE, €CTECTBEHHBIM U HCKYCCTBEHHBIN OTOOD 1 09.09.2024
4 | ®opmMupoBaHUE CHHTETUYECKON TEOPUHU IBOIOLIUN 1 12.09.2024
5) DTanbl HBOJIFOIIMOHHOTO MPOIECCa: MUKPOIBOIIOIUS U MAKPOIBOTIOIHUS 1 16.09.2024
6 [Tomrynsitist — sneMeHTapHasi €IMHUIIA YBOJTIOIUH 1 19.09.2024
7 | 3akoH renernueckoro pasHoBecus [x. Xapau, B. Baitn6epra. JlJabopatopHas pabora 1 0.5 23.09.2024
«BrIsBIIeHE N3MEHIMBOCTH y OCOOCH OJTHOTO BHJIA»
8 | DnemeHTapHble (haKTOPhI FIBOIIOIUH 1 26.09.2024
9 Dddext ocHoBarenst. DPheKT OyTHIIIOUHOTO TOPIIBIIIKA 1 30.09.2024
10 | Murpauuu. M3omsmmu nonyJssiuii: reorpadguueckasi, 0MoJ0ruyecKas 1 03.10.2024




11 | EcrecTBeHHBII 0TOOp — HANPABISAIOMINN (HAKTOP SBOIIOLUU 1 07.10.2024

12 | ITonoBoii oT6OP 1 10.10.2024

13 | [IpucnocoOaeHHOCTh OPraHM3MOB KaK Pe3yJIbTaT MUKPO3BOJIONNH. JlabopaTopHas 1 0.5 14.10.2024
pabota «M3yyenne apoMop(o30B M AMOANANTALNN Y PACTCHUN M JKUBOTHBIX)

14 | IIpumepsl npucnocoOIeHUN y OPraHu3MOB: MOPQOJIOTHUECKHUE, PU3HOTOTHIECKUE, 1 0.5 17.10.2024
OouoxuMuueckue, nopeaendyeckue. Jlaboparopunas padora «lIpucrnocobneHus
OPraHU3MOB M UX OTHOCHUTEIIbHAS 11eJIECO00Pa3HOCThY

15 | Bug, ero kputepuu u crpykrypa. Jlaboparopras pabora «CpaBHEHUE BUIOB 110 1 0.5 21.10.2024
MOP(OJIOTHUECKOMY KPUTEPUIOY»

16 | Ctpykrypa Buga 1 25.10.2024

17 | Bugoobpa3zoBaHue Kak pe3ylabTaT MUKPOIBOIIOIHUU 1 07.11.2024

18 | CBsi3p MUKPOIBOJIIOIMH U ATTHIEMHUOJIOTUH 1 11.11.2024

19 | MakpoosBosonust. [TaneoHToIOrnYecKue MeTOAbl U3YUSHUs YBOJIOIHN 1 14.11.2024

20 | buoreorpaduyeckie METOAbl U3yUEHUS HBOJIIOLINU 1 18.11.2024

21 | DMOpPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHISCKHE METO Bl U3YUCHUS 1 21.11.2024
IBOJIIOIUH

22 | MonexkylsspHO-TeHETHYECKHEe, OMOXMMHUYECKHNE U MATEMAaTUICCKUE METOIbI N3YUCHUS 1 25.11.2024
IBOJIIOIUH

23 | O0mue 3aKOHOMEPHOCTH DBOJIOIHN 1 28.11.2024

24 | ApantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOIMH 1 02.12.2024

25 | HayuyHble THITIOTE3bI POMCXOXKICHUS JKU3HH HA 3eMIie 1 05.12.2024

26 | JlonayuHbIe TIPEIICTABICHHS O 3aPOXKICHUN KU3HU 1 09.12.2024

27 | OcHOBHBIE JTalnbl HEOPraHUYECKOH IBOJIIOLIUU 1 12.12.2024

28 | I'uroTe3sl 3apOKICHUS KU3HH 1 16.12.2024

29 | Ucropus 3emnu u MeTofbl €€ uzyuenus. JlaboparopHas pabota «/3yueHue u 1 0.5 19.12.2024
OTCAaHHE UCKOMAEMBIX OCTATKOB JIDEBHUX OPTaHU3MOB)

30 | HavanpHble Tanbl OPraHMYECcKOi SBOTIOIUU 1 23.12.2024

31 | DBOMIOIHS DYKAPHOT 1 26.12.2024

32 | OcHOBHBIE ATAITBI SBOJIIONIUN PACTHTENBHOTO MUpa. [IpakTideckas padora «/3yuenne 1 0.5 09.01.2025
0COOEHHOCTEH CTPOCHMS PACTEHUH PA3HBIX OTJEIIOBY

33 | OCHOBHBIE 3TaITbl SBOJIFOIUH JKHBOTHOT'O MUPA 1 13.01.2025

34 | OBomronus xkUBOTHBIX. [IpakTuueckas pabora «3yueHne ocobeHHOCTE CTPOSHHUS 1 0.5 16.01.2025




IIO3BOHOYHBIX XUBOTHBIX»

35 | Pa3ButHe xu3HU Ha 3eMiIe TIO 3paM U IIEPHOIaM 1 20.01.2025
36 | MaccoBbie BEIMUPaHUSI — KOJOTHUYECKHE KPU3UCHI MPOIIIOTO 1 23.01.2025
37 | CoBpeMEHHBIN SKOJIOTUIECKUI KPU3HUC, €T0 0COOCHHOCTH 1 27.01.2025
38 | CoBpemeHHast CHCTEMa OPTraHUYECKOTO MPOIIJIOTO 1 30.01.2025
39 | OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIBI OPraHU3MOB 1 03.02.2025
40 | AHTpOTONIOTHSI — HAyKa O YEJIOBEKE 1 06.02.2025
41 | Pa3BuTHe npeacTaBICHUN O IPOUCX0XKIEHUH Y€JI0BEKa 1 10.02.2025
42 | MecTto 4enoBeKa B cucTeMe opranndeckoro mupa. Jlaboparopnas padora «3yuenue 1 0.5 13.02.2025
0COOEHHOCTEH CTPOCHHS CKEJIeTa YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHHEM))
43 | JIBmKyIme CHIbl aHTPOTIOTeHE3a 1 17.02.2025
44 | CooTHOIIeHHE OMOJOTUYECKUX U COLMATBHBIX (DAKTOPOB B AHTPOIIOTCHE3E 1 20.02.2025
45 | OCHOBHBIE CTAIMN AHTPOIIOTEHE3A 1 24.02.2025
46 | Ilaneorenerrka v majeoreHOMHUKa 1 27.02.2025
47 | DBOIIONMS COBPEMEHHOTO YeJIOBEKa 1 03.03.2025
48 | Yenoseueckue packl. [Ipakrnyeckas padora «/3yueHue 3KOJOTUICCKUX adanTaiui 1 0.5 06.03.2025
YeJIOBEKa»
49 | MeXIuCIUIUIMHAPHBIC METOIBI aHTPOIIOJIOTUN 1 10.03.2025
50 | 3apokaeHue U pa3BUTHE IKOJIOTUU 1 13.03.2025
51 | Metozsl sxonoruu. JlabopatopHas pabota «/3yueHne MEeToJ0B 3KOJIOTHYECKUX 1 0.5 17.03.2025
UCCIIEIOBAHUI»
52 | 3HaueHHe HKOJIOTHIECKUX 3HAHUH JUTSI YeJIOBEeKa 1 20.03.2025
53 | Dkojoruueckue GakTopsl 1 31.03.2025
54 | Abuornueckue paxTopsl. CBeT Kak sKosorndeckuit ¢paxrop. Jlaboparopras padborta 1 0.5 03.04.2025
«BpIsiBIeHNE TPUCTIOCOOIEHUI OPraHU3MOB K BIMSHUIO CBETa»
55 | Abuornueckue gaxkTopsl. Temneparypa kak skojoruueckuii gpaxrop. JlaboparopHas 1 0.5 07.04.2025
pabota «BrIsiBICHHE MPUCTIOCOOICHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPBD»
56 | Abuoruueckue GakTopbl. BiaxxHOCTh Kak sKooruueckuit gpaxrtop. JlaboparopHas 1 0.5 10.04.2025
paboTta «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHHI U3 pa3HbIX MECT OOUTaHUS»
57 | Cpenpl 0OUTaHUSI OPraHU3MOB 1 14.04.2025
58 | bruosiornueckue pUTMbI 1 17.04.2025
59 | ’)KuzHeHHbIE (OPMBI OPraHU3MOB 1 21.04.2025




60 | buotnueckue hakToOpsl 1 24.04.2025
61 | Dkonoruyeckas CTPyKTypa MOMYJISIHH 1 28.04.2025
62 | KpuBbie pocTa YMCIEHHOCTH MOMYJISIITUU. KpuBbIe BEBDKUBaHUS 1 30.04.2025
63 | Bun xak cuctema nmomyssiui 1 05.05.2025
64 | CooOmiecTBO OPraHM3MOB — OHOIEHO3 1 08.05.2025
65 | DkocucTemMa Kak OTKpBITasi CUCTEMA 1 12.05.2025
66 | buocdepa — obmeruianerapHas 000J09Ka 3eMITn 1 15.05.2025
67 | YcroitunBocTh Orochepsl 1 19.05.2025
68 | O606menue o teme «brochepa — rmodaapbHAs IKOCUCTEMAY 1 22.05.2025
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6.5




