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ITosicHUTEILHAS 3aIIUCKA

Pabouast mporpamMma 1mo OHOJIOTHH HAa YPOBEHB CpeaHero odiiero obpasoBaHus Ayt oOydaromuxcs 10—
11-x xmaccoB MBOY «COL Ne3y pa3paboTana B COOTBETCTBUH C TPEOOBAHUSIMH:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 oOpa3oBanun B Poccuiickoii
Oenepauuny;

e mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «O06 yrBepxkaeHun GHeaepasbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNIBHOTO CTaHJapTa CpeaHero oodmero obpasoBaHus» (C
W3MEHEHUSIMU, BHECEHHBIMU ITpHKa3oM Munnpocsemienus ot 12.08.2022 Ne 732);

e mpukaza MuanpocBemenus ot 18.05.2023 Ne 371 «O6 yrBepxaeHun (denepaabHOM
00pa30BaTeIILHON MPOrpaMMBI CPETHETO 00IIero 00pa3oBaHus Y,

o mnpukaza Munnpocseuierus ot 22.03.2021 Ne 115 «O0 yrBepxknenuu [lopsiaka opraHuzanuu u
OCYIIECTBJIEHUSI 00pa30BaTEIbHON NIEATETLHOCTH 10 OCHOBHBIM 00II€00pa3oBaTeIbHBIM
nmporpaMmaM — 00pa30BaTeNbHBIM TPOTPaMMaM HAadaJIbHOTO OOINEro, OCHOBHOTO OOMIETO H
cpenHero oO1ero oopa3oBaHus»;

o KoHuenmuu npenogaBanus yueOHoTO nipeameta «buomorus»;

o KoHIenmmu skoi1oruueckoro oopa3oBaHusi B cucteMe oOI1ero o0pa3oBaHus;

o CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTHUYECKUE TPeOOBaHMS K OpraHnu3alusM BOCIUTAHUS
1 00y4eHHs, OTABIXa U O3JOPOBIICHHS JETEH M MOJIOJICKIY», YTBEP)KICHHBIX MOCTAaHOBICHHEM
TJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'uruenuueckue HOpPMAaTUBBl M TpeOOBaHUS K OOECIEUEHUIO
O0e3omacHOCTH ¥ (Wwin) OE3BPEIHOCTH JJIA YejoBeka (PaKTOPOB CpeIbl OOWUTAHUIY,
YTBEPKJACHHBIX [IOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e y4eOHOTO IJIaHa CpemHero oomero oopa3oBanus, yreepxkaeHHoro npukazom MbOY «COILINe
3» ot 31.08.2023 Ne 175 «OO0 yTBEep)KIECHUHW OCHOBHOW 0O0pa30BaTEIbHON MPOTPAMMBI
cpemHero oOmiero oopa3oBaHus»;

e (enepanbHON pabouel MporpaMMBbI 10 yueOHOMY TIpeaAMETYy «broorusy 6a30BOT0 ypOBHHI.

[Ipu pa3paboTke mporpamMmbl MO OHOJOTUH TEOPETUUYECKYI0 OCHOBY JJISi OIMpPENENICHUs MOIX0J0B K
dbopMupoBaHHIO coaepxkaHUS ydeOHoro mpeamera «buONOTHS» COCTaBWIM: KOHIEHTYaJlbHbBIE
nojoxenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH, COJEPIKaHMS, PE3YJIbTaTOB OOy4YeHUS W
TpeOOBaHUN K YpPOBHIO IOJrOTOBKM BBITYCKHUKOB, IOJIOKEHHS OO0 OOMMIMX WHEeNsIX M MPHUHILHUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTeMBbl cpeAHero oOmiero oOpasoBanust B Poccuiickoii
Odenepannu, a TaKKe MOJOKEHUS 0 crienuduke OMOJIOTHH, €€ 3HAYEHUH B TIO3HAHUU >KMBOW MPUPOJBI U
oOecrieyeHUH CYIIECTBOBAaHMS dYelloBeueckoro oOmiectBa. CorjacHO Ha3BaHHBIM — IOJIOKEHUSM
oTpe/ieNieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI 0 OMOJIOTHH U €€ CTPYKTYpA.

[lporpamma 1Mo OHWOJOTHH [aeT MpPEACTaBICHHE O weNsiX, 00 oOmiei crpaTeruu OOy4eHHUs,
BOCIIUTAHUS U DPa3BUTHs OOyJarOUIMXCS CpEeICTBaMU ydeOHOro mpeaMera «buosorus», ompenenser
o0s13aTeIbHOE MPEIMETHOE COJCPIKAHHE, €ro CTPYKTYpY, paclpelelieHHe 0 pas3jieliaM U TeMam,
PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh M3yUYCHUS] Y4EOHOr0 MaTepHaia ¢ Y4eTOM MEKIPEAMETHBIX H
BHYTPHUIIPSIMETHBIX CBSI3€H, JIOTMKH 0O0pa30BaTEILHOTO TMPOIECcca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaronuxcs.

B nporpamme mo OMOJIOTMM TakXKe YYUTBHIBAIOTCA TPeOOBaHMS K IUIAHUPYEMBIM JIMUHOCTHBIM,
MeTanpeIMETHBIM U MPeAMETHBIM pe3ysibTaTaM 00ydeHHUs B (pOPMUPOBAHUM OCHOBHBIX BHAOB y4EOHO-
MO3HABATENbHON J1eATENbHOCTH/Y4eOHBIX JICHCTBHI O0Oy4aromMxcs 10 OCBOCHMIO  COJEpKaHMs
OMOJIOTHYECKOTO 00pa30BaHMUAL.

B mporpamme mo Ouomormu (10-11-e xmaccel, 0a30BBIi ypOBEHb) peaTM30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B M3y4€HHH OMOJIOTHH, Oiarojaps 4eMy B Hel MpocMaTpUBAETCs HANPaBIECHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DPOPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOIMYECKOTO MBIIUICHUS, MPEACTaBICHUI O 30pOoBOM 00pasze >XKU3HH U
Oepe’KHBIM OTHOLIGHHEM K OKpyXaromed mnpupoaHoil cpexe. I[lostomy Hapsay ¢ U3ydeHUEM



00111e0MOIOrMYECKIX TEOPUH, a TaKKe 3HAHUN O CTPOCHUH >KUBBIX CHCTEM Pa3HOTO paHra U CyHIHOCTH
OCHOBHBIX TMPOTEKAIOMIMX B HHUX IMPOIECCOB B TMporpaMme MO OHOJOTHM YyJEeNeHO BHHMaHUE
HCI0JIb30BAHUIO IOJIyYEHHBIX 3HAHUI B MIOBCEJHEBHOW XU3HU JUISl PELICHMsI IPUKIAIHBIX 337a4, B TOM
yucae:  NpOHIAKTUKMA  HACIEACTBEHHBIX  3a00JIEBaHMI  YENOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHUSI HKOJOTHYECKH I€JIECOOOpPa3HOro TMOBENICHHS B OKpYXKaromel
MIPUPOJHOMN Cpezie, aHAIN3a BIMSHUSA XO3IMCTBEHHOU JEATEIBHOCTU YEJI0BEKA Ha COCTOSIHUE ITPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHUMAHUA K MPUKIAJHON HANIPABIEHHOCTH Y4eOHOTO IpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOJMMOCTBIO OOECIIEUYEeHUSI YCIOBHW [UIA pEIICHUS OJHOH W3
aKTyaJIbHBIX 33124 LIKOJIbHOIO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas IpeanoaractT OpMUPOBAHUE Y
oOyJaromuxcss CIIOCOOHOCTH — aganTUPOBaThbC K  W3MEHEHHWSM JTUHAMHUYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUpa.

buonorus Ha ypoBHe cpeanero ooOiiero o0pa3oBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieuynBaeT
dbopmupoBaHue y OO0y4yaromUXCsl MPEACTAaBICHUNH O HAyYHOW KapTHHE MUpa, paciupsieT u o0oOmaeT
3HaHUA O KHUBOU npupoac, €€ OTIMYUTCIBHBIX IMPU3HAKAX — ypOBHeBOﬁ opraHusalyii W 5BOJIOLUH,
CO37aeT YCIIOBHS JUIS: TO3HAHUS 3aKOHOB JKUBOW TPHPOJBI, (OPMUPOBAHUS (PYHKIIMOHATLHOMN
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro o0Opa3a JKU3HHU, DKOJOTMYECKOTO MBINUICHUS,
LIEHHOCTHOTO OTHOLIEHUS K JKMUBOW ITPUPOJIE U YETIOBEKY.

Bonemioe 3HaueHne OMOJIOTHSI UMEET TAKKE I pe€IICHHA BOCIHUTATCIIBHBIX W Pa3sBUBAIOIIUX 3aJaq
cpenHero oOmiero oOpa3oBaHMs, coIManNM3aluu oOydaroruxcs. M3ydeHune Omosioruu oOecreynBaeT
YCII0BHUA OJIA q)OpMI/IpOBaHI/ISI HHTCJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX N I/IH(i)OpMaHI/IOHHBIX HAaBBIKOB,
ACTETUYECKON KYIBTYPHI, CIIOCOOCTBYET MHTETPAIMH OMOJIOTHYECKUX 3HAHWM C MPEJICTABICHUSMU W3
JIpYrux y4eOHBIX NMPEeAMETOB, B YAaCTHOCTH (pU3MKHM, XUMHM U reorpaduu. HazBaHHbIE MOJIOKEHUS O
MpeJHa3HauYeHHH y4eOHOTO TpeaMera «BbHONoTHS» COCTAaBMIIM OCHOBY IUISL OTIPEICICHUS MOJXOJ0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €0 COJICPIKaHUs, MPEICTABICHHOTO B MPOrpaMMe 1o OHOJIOTHH.

Ot60p copepxanus yueOHOTO TIpeaMeTa «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIICH C MO3UIIAN
KYJIbTYpPOCOOOPa3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOydaromuecs JOJKHbBI OCBOUThH 3HAHUS U
yYMEHHsI, 3HauuMble g (OpMUPOBAHUS OOLIEH KyNbTYpbI, ONpPECNAIONINE aJeKBaTHOE MOBEJICHHE
YeJIOBEKa B OKPYXKAIOIICH MPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM JKM3HU M MTPAKTUUYECKON
nestenbHOCTH. Oco0oe MecTo B 3TOM cHUCTEeMe 3HAaHWM 3aHUMAIOT 3JIEMEHTBHI COJEP)KAaHUS, KOTOpHIE
CIIy’)KaT OCHOBOH i (hOPMHUpPOBAHHS MPEICTABICHUNH O COBPEMEHHON €CTeCTBEHHO-HAYyYHOW KapTHHE
MHpa U UEHHOCTHBIX OPHEHTALMAX JUYHOCTH, CIOCOOCTBYIOIIUX TyMaHU3AalUU OHOJOTHYECKOTO
o0OpazoBaHwUsI.

CrpykTypupoBaHHe coAepKaHMs y4eOHOTro MaTepualia B Mporpamme Mo OHOJIOTHUU OCYLIECTBICHO C
Y4eTOM MPHOPUTETHOTO 3HAUEHUS 3HAHMM OO0 OTIIMYUTENbHBIX OCOOEHHOCTSX >KUBOM MPHUPOIBI, O €e
YPOBHEBOUM OpraHu3aliid U SBOJIONUH. B COOTBETCTBUM C 3TUM B CTPYKType Y4eOHOTO mpeamera
«buonorusy» BbIIEICHBI CIEAYIONINE coAepKaTenbHble TuHIH: «broorus kak Hayka. MeTo sl HAy4HOTO
no3Hanus», «Knetka kak Ouonormueckas cucrema», «OpraHu3mM Kak OHOJIOTHUYECKAs CHUCTEMay,
«CucreMa ¥ MHOTooOpaszue OpraHudeckoro Mupa», «IBOJIOIHS KUBOU MPHUPOABD, «IKOCUCTEMBI U
MIPUCYIIHE UM 3aKOHOMEPHOCTH.

HCJ'IL HU3YUYCHUA y‘Ie6HOFO npeamMeTa «buomorus» Ha 6a30BOM YPOBHEC — OBJIAACHUC O6y‘laI-OH_(I/IMI/IC${
3HaHHUAMHU O CTPYKTypHO—(I)YI{KHHOHaHLHOﬁ OpTraHru3aluu KUBBIX CUCTEM PA3HOT'O paHTa U an06peTeHHe
YMCHI/Iﬁ HCIOJIb30BAaTh 3THU 3HAHUA JIA T'PAMOTHBIX JIECTBUI B OTHOIIICHUH 00BEKTOB KUBOU IprUpoabl U
peuICHuA pa3JINYHBIX JKU3HCHHBIX r[po6neM.

I[OCTI/DKCHI/IC eI U3yUCHUA yqe6H0r0 npeameTa «buoorus» Ha 6a30BOM YPOBHE oOecreunBacTCs
peHICHUEM CICAYIOIUX 3a/a4:

e OCBOCHHC O6y‘IaIOIJ_II/IMI/IC}I CHCTEMBbI 3HAHHMH O OHMOJIOTHYCCKHX TCOpUAX, YUYCHHUAX, 3daKOHAX,
3aKOHOMCPHOCTAX, THUIIOTEC3aX, IpaBUjIaX, CIyXalllux OCHOBOM  IIJIs (bOpMHpOBaHI/I}I
Hpe,[[CTaBJ'IeHI/Iﬁ 0 CCTCCTBCHHO—HaquOﬁ KapTUHC MHpa, O MCTOAAX HAYYHOI'O IIO3HAHMHA,



CTPOCHHUH, MHOTOO0Opa3uu M OCOOCHHOCTSX >KHMBBIX CHCTEM pAa3HOTO YPOBHS OpraHU3alllH,
BBIJIAIOIINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

e (QopmupoBanue y O0Oy4arONUXCS IO3HABATENbHBIX, HWHTEJUIEKTyaIbHBIX W TBOPYECKUX
CIOocOOHOCTEH B Mpoliecce aHanMu3a JaHHBIX O MYTSIX Pa3BUTHA B OMOJIOTHH HAyYHBIX B3TJISI0B,
uAel U MOAX00B K U3YYCHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aINH;

e CTaHOBJICHHE Yy OOy4aromuxcs OOmIed KyIbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH, Pa3BUTHE
YMEHUH 0OBACHATH M OLICHUBATH SIBJICHUS OKPYXKAIOIIEro MUPa )KMBOM MPUPOJII HA OCHOBAHUU
3HAHUH U OIBITA, TIOTYUYEHHBIX IPU U3YYEHUH OHOJIOTHH;

e (opmupoBanue y 0Oy4aromuxcs YMEHUI HIUTIOCTPUPOBATh 3HAUEHUE OMOJIOTHYECKUX 3HAHUHN B
MPAKTUYECKON JIEATEIILHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIMHCKUX TEXHOJIOTHN H
arpoOHOTEXHOJIOT HIA;

e BOCHHUTAaHHE YOEKIACHHOCTH B BO3MOXXHOCTH IIO3HAHHMS YEIIOBEKOM JKUBOW IPHPOIBL,
HEOOXOMMOCTH OEpEe)KHOTO OTHOWIEHHS K HEH, COOMIOACHUS JTUYECKHX HOPM IIpH
MPOBECHUH OMOJIOTHUECKUX MCCIIeIOBAHUIA;

e OCO3HAHME [EHHOCTH OHMOJIOTWYECKUX 3HAHWN JUIS TIOBBIMICHUS YPOBHS AKOJOTHYECKOM
KYJIBTYPHI, 7151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

e TMpPUMEHEHHE TPUOOPETEHHBIX 3HAHWH W YMEHHWHA B TIOBCEAHEBHOW J>KU3HU ISl OICHKU
MOCJIEICTBUI CBOEH NEATENBHOCTH MO OTHOLIEHHIO K OKpYXKarouleil cpene, coOOCTBEHHOMY
3I0pOBBIO0, 000CHOBAaHUE U COOII0IEHNE MEp TTPO(PHUIIAKTHKY 3a00IeBaHUN.

B cucreme cpemnero obmiero oOpasoBanus «buonorus», mzydaemas Ha 0a30BOM YPOBHE, SIBISIETCS
00s13aTeIbHBIM y‘Ie6HBIM npeaMEToOM, BXOJAIIUM B COCTAaB HpeﬂMeTHOﬁ oOnacTu «ECTeCTBeHHO—Hay‘—IHI)Ie
MIPEIMETRIY.

Jnst m3yuenuss OuMoioruu Ha 0a30BOM YpOBHE CpefaHero ooOmiero oOpa3oBaHUsI OTBOAUTCA 68
yacoB: B 10-M kitacce — 34 gaca (1 gac B Henenio), B 11-M kimacce — 34 yaca (1 gac B Hezielnto).

Jlnst peanu3anuu MPOrpaMMbl  MCIIOJIB3YIOTCSl YUEOHHMKH, TOMYHIEHHBIE K MCIOJIb30BAaHUIO TIPHU
peanu3alui MMEIONIUX TOCYJApPCTBEHHYIO aKKPEAMTAIMI0 00pa30BaTEIbHBIX MPOrpaMM HadaJIbHOTO
00111ero, OCHOBHOTO OOIIEro, cpemaHero oOIero oOpa3oBaHMS OPTraHU3ALUSIMH, OCYIIECCTBISIONINMU
00pa3zoBaTeNbHYIO JEATEIHHOCTD, Mpuka3zoM Munmnpocsemerus ot 21.09.2022 Ne 858:

e buonorus, 10 kmacc/ Ilaceunnk B.B., Kamenckuii A.A., Py6nos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenscto "IIpocsemenue»;

e buonorus, 11 kmacc/ Ilaceunux B.B., Kamenckuii A.A., PyonoB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe obmectBo «M3maarensbctBo "[Ipocsemnienue'y;

DNeKTpOHHBIE 00pa3oBaTeIbHBIE PECYpPChl, JOMYIICHHBbIE K HCIOJIb30BAHUIO MPH peanu3aliu
00pa3oBaTebHBIMU OpPraHU3AlMsIMH, UMEIOIIUMU TOCYIapCTBEHHYIO aKKpPEAUTAINIO0, 00pa30BaTeIbHBIX
MporpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero oOImero oOpa30BaHUS IPHUKA30M
Munnpocenienus ot 02.08.2022 No 653:

e DJeKTpOHHBIA 00pa3zoBaTeNbHbIN pecypc «Jlomamrnue 3aaanusd. CpeaHee obiiee oOpa3oBaHHe.
buonorus», 10-11 knace, AO «13natensctBo "[IpocBenienuey;

e Tpenaxep «Ob6mako 3HaHui». buonorus. 10 kiacc, OO0 «Puzukon JIab»;
e Tpenaxep «Ob6nako 3HaHui». buonorus. 11 xknacc, OO0 «Puzukon JIaby;

IInanupyemble pe3y/IbTaThbl 0CBOEHUSI NpeAMeTa

Cornacao @I'OC COOQO ycraHaBIuBaIOTCsS TpeOOBAaHUS K pe3yabTaTaM OCBOEHUS 00y4JaroIUMUCS
IIpOrpamMmm CpeaHero oouiero o0pa3oBaHus: THYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM.

JInyHOCTHBIE pe3yJIbTaThl



B cTpyKkType TMYHOCTHBIX pe3ylbTaTOB OCBOEHUS IIpeaMeTa «bruosiorush BBIIEIEHBI CIEIYIOLIE
COCTaBJISIOLIME: OCO3HAHUE OOYYAIOIMMHUCA POCCUMCKON IPayKJAHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTU M CAaMOOIPEEIICHUIO, HATMYME MOTHUBALMU K 00y4eHUI0 OMOJIOTHH,
IIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H
UCTOPHUYECKUX TPAIUIMIA Pa3BUTUS OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh ¥ CHOCOOHOCTH 00yUYarOIMXCs
PYKOBOJICTBOBATbCSI B CBOEH JESATENIBHOCTH ILIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, HPUCYIIUMU
cucreMe OHOJIOTHYECKOro OOpa3oBaHUs, HAIWUYME SKOJIOTMYECKOTO IPABOCO3HAHMSA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE pe3ysbTaThl OCBOCHUS IIpeaMeTa «buosiorus» JIOCTUraloTCsl B €IUHCTBE y4eOHOH U
BOCIIUTATEIILHOMN AESITEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUHMCKUMU COLMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH LEHHOCTSAMH, IMPUHITHIMU B OOIIECTBE IpaBWJIaMU U
HOpPMaMHU IMOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHMSI U CAMOPA3BUTHS,
pa3BUTUs BHYTPEHHEW MO3ULMUU JIMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY M IPaBOIOPAJIKY,
YeJI0BEKY TPYJla U CTaplIeMy MOKOJEHHUIO, B3AUMHOTO YBa)XKEHHUS, OEPEXKHOT0 OTHOLIEHUSI K KyJIbTYPHOMY
HacleAW M TPAJAWLHUSIM MHOTOHAIMOHAJIBHOrO Hapoxa Poccuiickont ®enepanuu, npupojge H
OKpYKarollen cperne.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS YydyeOHoro mnpeamera «buosiorus» OOJDKHBI OTpakaTh
TFOTOBHOCTb U CIIOCOOHOCTBH 00yYarOMMXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEHN MO3UIIMEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpHEHTAllui, TO3UTUBHBIX BHYTPEHHUX  YyOEXIECHHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IEHHOCTSIM pPOCCUHCKOTO OOIIECTBa, pPaCHIMPEHUE >KU3HEHHOTO
ONBITAa W ONBITA JEATEIBHOCTH B IIPOLIECCE PpEANTM3alMH OCHOBHBIX HAINPABICHUN BOCIHTATEIbHON
NEATENBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

e CPOPMHUPOBAHHOCTH TPAKIAHCKOM MO3ULIMU 00YYaroIIerocsi Kak aKTUBHOIO U OTBETCTBEHHOIO
YJieHa POCCUICKOTO 00IIEeCTBA;

e O0CO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEH, yBaKEHHE 3aKOHA U MPABOTIOPSIKA;
e TOTOBHOCTh K COBMECTHOI TBOPYECKON MAEATEIbHOCTH MNpPU CO3JAaHUM YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 3a/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

e CIOCOOHOCTH OMPENENATh COOCTBEHHYIO MO3UIMIO 10 OTHOILIEHUIO K SIBJICHUSM COBPEMEHHOMU

KU3HU U OOBSICHSTD €€;
e YMEHHUE YYUTHIBATh B CBOMX JIEHCTBHUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJCHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKACHUSIMHU, KYJIbTYPHBIMU [ICHHOCTSIMU M COLIMAJIbHBIM TOJI0OKEHUEM;
e TOTOBHOCTh K COTPYJHMYECTBY B IIPOILECCE COBMECTHOTO  BBIMOJHEHUS  y4YEOHBIX,
MO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 33Ja4, YBAKUTEIHHOIO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHNUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;
TOTOBHOCTh K TYMAaHUTAPHOM U BOJOHTEPCKOU NEeSTENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMS:

e c(HOpMHUPOBAHHOCTh POCCHUHCKOW T'pa)JIaHCKOW HWIACHTUYHOCTH, TATPHUOTH3MA, YBKEHHS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepea PoauMHON, ropiocTu 3a CBOM Kpail, CBOIO
Poauny, CBOM S3BIK M KYJIbTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

e IIEHHOCTHOE OTHOIICHHE K MPHPOJHOMY HACJICIUI0 M TMAMATHHUKAM TPUPOIbI, JOCTHKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

e CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHUE W Pa3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HAYCHUS OWOJIOTMM B TO3HAHMM 3aKOHOB TPUPOJBI, B KH3HH YEJIOBEKa W
COBPEMEHHOTO O0IIECTBA;

e WHJCHHAas yOeXKJIEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3armure OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:



e OCO3HaHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOLa;

e c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

e CIIOCOOHOCTH OLIEHMBATH CHTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

e 0CO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYNUBOTO OYIYIEro;

e OTBETCTBEHHOC OTHOIICHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbM Ha OCHOBE OCO3HAHHOIO
IIPUHATHS LICHHOCTEH CEMEUHOM KU3HU B COOTBETCTBUU € TPAAULUAMU Hapo1oB Poccuu;

4) ICTETUHYCCKOI0o BOCIIMTAHUSA:

e OCTETHMYECKOE OTHOIIECHHE K MHpPY, BKIIOYAs ICTETHUKY OBbITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

e TOHMMAaHHE SMOLIMOHAIBHOTO BO3AEHCTBHS KUBOU MPUPOJIBI U €€ [IEHHOCTH;

e TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIISITH KaUECTBA
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTaHHS, (POPMHUPOBAHUS KYJBTYPbl 3A0POBbSI H IMOLHOHAJILHOIO
Os1aronosyqusi:

e TIOHMMAaHHWE W peau3alus 3J0pOBOTO W 0O€30mMacHOro oOpasza JXKHM3HU (30pOBOE THUTAHUE,
coOroieHNe TUTHEHUYECKUX MPaBUII U HOPM, cOalaHCUPOBAHHBIN PEXHUM 3aHSATHHA U OTIbIXA,
perynsipHasi (uU3UYECKas aKTHBHOCTBH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3/I0POBBIO;

e JIOHMMAaHHME NCHHOCTHU IPaBUJI MHANBUAYAJIBHOI'O U KOJIJICKTMBHOT'O 0€e3011aCHOTO IIOBCACHUSA B
CUTYaLMSIX, YTPOKAIOLIIUX 3J0POBBIO U JKU3HU JIOJIEH;

e OCO3HAHUE TIOCIECACTBUA W HENPUATHS BPEIHBIX NPUBBIUCK (YIIOTPEOJICHHS AIKOTOJIS,
HapKOTHUKOB, KypeHUs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYA0JIt00ue;

TFOTOBHOCTh K AaKTHBHOM JAEATEIHbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HAmpaBiICHHOCTH,
CIOCOOHOCTh ~ MHUIMUPOBATH, IUIAHUPOBATb M  CAaMOCTOSITENIbHO  BBIMOJHSATH — TaKyIO
NeSITeNIbHOCTD;

UHTEpEC K pa3iauuHbiM cdepaM npodecCHOHATBHOW JesTeNbHOCTH, yMEHHE COBEpIlaTh
OCO3HAHHBII BbIOOp Oynyiiel mpodeccuu u peanr3oBbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIIaHBbI;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA POTSHKEHUH BCEH KU3HU;

7) IKOJIOrHYeCcKOro BOCIIHTAHHA:

9KOJIOTUYECKU IIeJIecO00pa3Hoe OTHOLICHHE K HPUPOJE KaK HCTOYHUKY >KM3HM Ha 3emie,

OCHOBE €€ CYILIECTBOBAHUS;

e TIIOBBIUIEHHE YPOBHSA SKOJOTMYECKOM KyJIbTYphl: IpPUOOpPETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IIOCIIEACTBUMN [UIsl OKPYKAIOIIEH CPEbI;

e OCO3HaHHE I100ATBLHOTO XapaKTepa HKOJOTHUECKUX MPOOJIEM U MyTeH UX pelieHus;

e CIIOCOOHOCTH MCIIOJIB30BaTh MpUOOpETaeMble IpU W3Y4YEeHUHM OWOJIOTUHM 3HAHUS M yMEHHs IpU
pemeHnur mpoOeM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIOIOIL30BaHUEM (COOIIOICHHE
IIpaBUJI NOBEJACHUS B IIPUPOJE, HAIPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B DKOCHCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, OUoChepsl);

e QAKTUBHOC HEIPUATUE JCUCTBUH, NPUHOCAIINX BPEI OKPYXKAIOLIEH IIPUPOJHOU Cpele, YMEHHE
MPOrHO3UPOBATh  HEONAroNpHUATHBIE SKOJOTMYECKHUE TOCIEACTBUSA  MPEANPUHUMAEMbIX
JEUCTBUN U NPENOTBPAILATh UX;

e HAJIMYME PA3BUTOIO DKOJIOTMYECKOIO MBIIIICHUSA, DKOJIOTMYECKOW KYyJIbTYpPBI, OIIBITA

JEATEIbHOCTH  DKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHMS PYKOBOJCTBOBAaTbCI HMHU B

[I03HABATEIbHOW, KOMMYHUKATHUBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTU K Y4YacCTHIO B

MIPAKTUYECKOU EATEIBbHOCTH 3KOJIOIMYECKOM HAIPABICHHOCTH;



8) HeHHOCTH HAYYHOIr0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS

HAayKd U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYp, CIIOCOOCTBYIOLIETO

OCO3HAHHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUDE;

e COBEpIICHCTBOBAaHUE S3BIKOBOM M YHTATEIBCKOW KYJIbTYphl Kak CpEACTBA B3aUMMOJICHCTBUSA
MEXAY JIFOJIbMU U TIO3HAHMSI MUPA;

e TIIOHMMaHHE€ cHeuUPUKUM OHOJIOTMM KaK HAayKH, OCO3HaHUsA €€ posii B (HOpPMHUPOBAHUU
palMOHAJIBLHOTO  HAyYHOTO  MBINUIEHUS, CO3JaHUM  LIEJIOCTHOTO  MpPEACTaBieHUA 00
OKPY’KaIOIllEM MHPE KaK O €IMHCTBE MIPUPOIbI, UEJIOBEKA U 00IECTBA, B MO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIeHNHU Ipo0OIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

e YOEXJIEHHOCTb B 3HAYMMOCTH OMOJIOTMH /ISl COBPEMEHHON LIMBUJIM3ALUN: 00€CIIEYeHNsI HOBOTO
YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JJaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peliaTh
pecypcHble MpoOJIEMbl pPa3BUTHSI UEIOBEYECTBA, IOMCKAa IyTel BBIXOJAa U3 TIJI00ATBHBIX
9KOJIOTMUECKUX TMpolneM U obecrieuyeHus Iepexoja K  YCTOMYHMBOMY  Ppa3BUTHIO,
paloOHaIbHOMY HCIIOJIB30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

e 3aMHTEPECOBAHHOCTh B IMOJYYEHHMH OMOJOTHYECKMX 3HAHMM B LEIAX MOBBINIEHUS O00Ien
KYJIbTYpbl, €CTECTBEHHO-HAYyYHONW TI'PaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIHOHAIbHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3y4yeHUH OMOJIOTHH;

e TIOHMMaHHE CYIIHOCTH METOJIOB TIO3HAHMS, MHCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAHUS MJIs aHaiu3a U OOBACHEHUs SBIECHUN
OKPY)KAIOIIEr0 MHpa M TMPOUCXOJAUINX B HEM HM3MEHEHHUH, yMEeHHEe JenaTh 000CHOBAHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAYYHBIX ()AaKTOB M MMEIOIIMXCS JAHHBIX C IEJIbI0 TOJYYEeHUS
JIOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIsl pellleHus IpoOeM B
peanbHBIX KU3HEHHBIX CUTYALlUsX;

e OCO3HAHME IIEHHOCTU HAy4YHOH JEATENbHOCTH, TI'OTOBHOCTb OCYLIECTBISATh MPOCKTHYIO U
HCCIIEI0BATENILCKYIO JEATENbHOCTh MHUBUIyaIbHO U B IPYIIIIE;

e TOTOBHOCTB U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BaHUIO, K AKTHBHOMY

MOJIy4EHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHHU C )KU3HEHHBIMU MOTPEOHOCTAMHU.

MertanpeaMeTHble pe3yJabTaThbl

MertanpeaMeTHble pe3yibTaTbl OCBOCHHUS y4eOHOT0 npeaMeTa «buosiorrs» BKIIOYAOT: 3HAUUMbIe
s QOpMUPOBAHUS MHUPOBO33PEHHUS OOydalOIUXCSd MEKIUCHUIUIMHAPHBIE  (MEXIIpeIMETHbBIE)
oOlIeHay4YHbIe MOHATHS, OTPa’Kalolue IEJIOCTHOCTh HAaydyHOU KapTHHBI MUpa U CHElUu(UKYy METOJIOB
MO3HAHUS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPIus, SBIIEHUE, MPOLECC, CHUCTEMA,
Hay4yHbI (PaKT, MPUHIUI, TUIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeJOBaHUE, HAOIIOACHHE,
U3MEpeHue, OKCIePUMEHT U Jp.), YHHUBEpcalibHble y4eOHble JelcTBUA  (TIO3HABaTENbHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), oOecnieunBaromue GpopmupoBanre QyHKINOHAIbHOW IPaMOTHOCTH
U COIMAILHOM KOMIIETEHIIMU OOYyYaloluxcs, CIOCOOHOCTh OOYdYarolUXCs HCIOJIb30BaTh OCBOCHHbBIC
MEXJIUCIUIIITNHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHHBEpcajbHble Yy4yeOHble JEeHCTBHUS B
MMO3HABATENbHOU U COIIMANBHON MPAKTHUKE.

MeTaHpeﬂMeTHHe pE3YyIbTAaThl OCBOCHUA IPOTrpaMMbl CPEIHETO O6H_ICFO O6pa3OBaHI/IH JOJDKHBI
OTpPaXKarTh:

OBJaieHUe YHUBEPCAIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMY JICHiCTBUSIMH:
1) 6a30oBble JJOTHYECKHUE eHCTBHS:

e CaMOCTOSITENTbHO (OPMYTUPOBAaTH U  aKTyaJU3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



e HCIIOJIb30BaThb NPU OCBOCHHUU 3HAHMW MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a,
CpaBHEHHMsI, KiacCUpUKaluu, OOOOIICHUS), PACKPBIBATH CMBICT OHUOJIOTHMYECKUX TOHSATUN
(BBLOENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMU TOHATHIMH);

e OIpEAEATh LENH AEATENbHOCTH, 3aJaBasi 1apaMeTpbl U KPUTEPUU UX AOCTHXKEHHUS, COOTHOCHUTD
pe3yJbTaThl JEATEIBHOCTH C IOCTABJIEHHBIMU LIEISAMY;

e HCIOJIb30BaTh OMOJIOTUYECKHE MOHATHS I 00BsICHEHUS (PaKTOB U SIBICHUH KUBOW IPUPOJIBI;

e CTPOUTH JIOTUYECKHE PACCYXIECHUSA (MHIYKTUBHBIE, NEAYKTUBHBIE, [0 aHAJIOTHUHU), BBIABIATH
3aKOHOMEPHOCTH U IPOTUBOPEYUS B PACCMAaTPUBAEMBIX SIBJICHUSX, POPMYIMPOBATH BHIBOJbI U
3aKJIIOUEHUS;

e TPUMEHATH CXEMHO-MOJEIbHBIE CpEICTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3ed W
OTHOIIEHUN B M3Y4aeMbIX OMOJOTMUECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMUM Pa3HOTO POa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHUKAX;

e pa3pabarbIBaTh IUIaH pPEMICHUS NPOOJIEMBI C YUETOM aHajiW3a MMEIOUIMXCS MaTepHaJbHBIX U
HEMaTepUAJIbHBIX PECYPCOB;

e BHOCHUTb KOPPEKTHUBBl B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PpE3YJIbTATOB ILEINISAM,
OIICHUBATh PUCKU MOCIEACTBUN AESITENbHOCTH;

e KOOpPAMHHMPOBATb M BBINOJHATE pPabOTy B YCIOBUSX pEAIbHOIO, BUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

e Ppa3BUBAaTh KPEATHBHOE MBILIUICHNE IIPU PELLIEHUU KU3HEHHBIX TPOOIIEM.

2) 6a30BbBIe HCCJIEA0BATEIbCKHE IeHCTBUS:

e BJAJICTh HAaBBIKAMH Y4EOHO-HCCIICIOBATEIIBCKOW W TPOCKTHOW JESATeITLHOCTH, HaBBIKAMH
paszpenieHus mpooIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaAMOCTOSITEIIHbHOMY TIOMCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3a7a4, IPUMCHCHHUIO pa3JIMYHbIX ME€TOJ0B ITIO3HAHU A,

e HCIIOJIb30BaTh pa3jMYHbIC BUABI JCATEIBHOCTH 10 TIOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPEOOPA30BAHNI0 M TIPUMEHEHUIO B yYEOHBIX CHUTYAIHsSX, B TOM YHCIE TpU
CO3/IaHUM Y4EOHBIX H COIMATBHBIX TIPOCKTOB;

e (opmupoBaTh HAYYHBIH THIT MBIIUICHUS, BIIAQJACTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMU
MOHATUSMHU B METOIAMH;

e CTaBUTh W (QOpPMYIHUpPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIbHON NEATEIBHOCTH U
KU3HCHHBIX CUTYaIUsX;

e BBIBISTH MPUYUHHO-CIICICTBEHHBIC CBSI3M U aKTyalM3UPOBATh 3a/1avy, BBIIBUTATh THUIIOTE3Y €€
peleHus, HaxXOJWTh AapryMEHThl JUIsl JIOKa3aTelbCTBa CBOMX YTBEP)KICHHH, 3alaBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

e AHAIM3HMPOBATH MOJYYCHHBIC B XOJC PCUICHUS 33Ja4ll Pe3yJbTaThl, KPUTHUYECKU OICHUBATH UX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

e JlaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OLICHUBATh TPUOOPETEHHBIHN OIIBIT;

e OCYIICCTBJISATH IICJICHAIPABJICHHBIM TOUCK IEPEeHOCa CpPEACTB W CIIOCOOOB JICHCTBHS B
po(HEeCCHOHAILHYIO CPEY;

e yMETh NIEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U MIPAKTHUECKYIO 00JIaCTH )KU3HEICSITCIbHOCTH,

e yYMETh MHTCTPUPOBAThH 3HAHMS U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

e BBIJBUraTh HOBBIC HJICH, NIPEJIaraTh OPUIHHAIBHBIC MOJIXObl U PEUICHHUS, CTaBUTh MPOOIEMBI
W 3aJ1a4i, JOIMYyCKAIOIINe aJbTepPHATUBHBIEC PEIICHUS.

3) pabora ¢ nngopmanmeii:

e OPHMEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(OPMAIMHK (TEKCTe yueOHOTO MOCOOHs, HaydHO-
NOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsAX M CIPaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax
JAHHBIX, B MHTEpPHETE), aHAIW3UPOBAaTh MHMOPMAIMIO PA3IUYHBIX BUIOB MU  (QopMm
IIPE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

e (opmynupoBaTh 3ampockl U TNPUMEHATh pa3IU4YHbIE METOJbl TpU TMOHCKE U OTOOpe
Ouonornyeckoit nHGopMaIy, He0OX0JMMOH /7Sl BHIIOJHEHUS! y4eOHBIX 3a/1a4;

e TMpHOOpeTaTh OMBIT HCHOJb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHA,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JIMYHbIX TOMCKOBBIX CUCTEM;



e CaMOCTOSITETLHO  BBHIOMpaTh  ONTUMANbHYIO  (opMy  MpeacTaBICHHS  OHOJOTMYECKOU
nHpopManuu (cxeMbl, rpaduKu, IMarpaMMbl, TaOIHIIbI, PUCYHKH U JIP.);

e HCIIOJIb30BaTh HAy4YHBIH S3bIK B KadecTBE CpeACTBa IMpH paboTe ¢ OHOJOTHMYECKOU
uHpoOpMaKel: MPUMEHATh XUMHUYECKHE, (U3UUYECKHEe U MAaTeMaTUYeCKUe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBHATYypy, HOMEHKIATYPYy, HCIOJIB30BaTh U MPEOOpa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

e BIIAQJICTh HAaBBIKAMHU PACIO3HABAHUS M 3alIMTHI MHPOpMAKK, HHPOPMAIIMOHHON 0€3011acHOCTH
JMYHOCTH.

OeBjaaaenue YuuB€EpCaJlbHBIMU KOMMYHUKATUBHBIMUA JeHCTBUAMM:

1) o0menue:

OCYILIECTBIISITh KOMMYHHMKAIIMM BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh B JMAJIOTE WJIH
JUCKYCCUU IO CYIIECTBY 00CyXJaeMoM TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BbICKa3bIBaTh
CY)KJEHUS OTHOCUTEJIBHO BBIIIOJHEHMS MpEUIaraéMoM 3a/layd, Y4YWThIBaTb HMHTEPECHl M
COTJIACOBAHHOCTH MO3ULMI JPYTUX YYaCTHUKOB JUAJIOra WIIM JUCKYCCHUH );

pacrno3HaBaTh HeBepOaJbHBIE CPEJCTBA OOLICHMS, MOHMMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPENNOCHIJIOK BOBHUKHOBEHNS KOHQIMKTHBIX CUTyallil, yMETb CMAr4aTh KOH(QJIUKTHI U BECTH
IIEPETOBOPBHI;

BJIQIETh Pa3IMYHBIMH crioco0aMu OOIIEHMsSI U B3aMMOJEHCTBUS, TIOHUMAaTh HAMEPEHUS IPYrUX
JIOJIe, TPOSBIATH YBaXHUTEIbHOE OTHOIIEHHME K COOECeTHUKY U B KOPPEKTHOU ¢dopme
(bopMynupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

2) coBMeCTHAsI IeATeJIbHOCTD:

MOHMMAaTh W WCIOJB30BATh IPEHMYIIECTBA KOMAHJHOW W WHIMBHIYAIbHON pabOTHI TpU
perieHur OMOoJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHHSI TPYIITOBBIX
(dhopmM B3aMMOICHCTBHS MPU PEIICHUN YIE€OHOU 3a/1a4u;

e BBHIOMpPATh TEMATUKy W METOJbl COBMECTHBIX ICWCTBHUH C y4eTOM OOIIMX HHTEPECOB W

BO3MO>KHOCTEH Ka)KJI0TO WiICHa KOJUICKTHUBA;

e TPUHHUMATH IEJTU COBMECTHOM EATEILHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JICHCTBUS IO
€e JIOCTIDKEHHIO: COCTAaBJIATh IUIAH JICHCTBHUH, paclpeiessaTh pOJIM C YYETOM MHEHUH
YYaCTHHUKOB, O0CY)KIaTh Pe3y/IbTaThl COBMECTHON paOOTHI;

e OIICHMBATh KAYECTBO CBOETO BKJIJa M Ka)JOTO YYaCTHUKA KOMaHJbI B OOIIWI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;

e IMpelyiaraTb HOBBIC IPOEKTHI, OIICHUBATh HWJCH C TO3HMIIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

e OCYIICCTBIISTh MO3UTHBHOE CTPATEIMUYECKOE TMOBEACHUE B PA3JIMYHBIX CHTYAIUSX, MPOSBISTH

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITHATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU AeHCTBUAMMU:
1) camoopranuszanus:

e HCIOJIb30BaTh OMOJIOrMUYECKUE 3HAHUSA JUIS BBISBJICHUS MPOOJIEM M MX PEIICHUS B dKU3HEHHBIX U
y4eOHBIX CUTYyaLUsX;

e BBIOMpaTh Ha OCHOBE OHMOJOTMUYECKMX 3HAHHWH LI€JEeBbIE M CMBICIOBbIE YCTAaHOBKH B CBOHUX
JNEUCTBUAX U MOCTYIKaX M0 OTHOLICHWIO K JKMBOM IIPUPOJE, CBOEMY 310POBBIO U 310POBLIO
OKPYXKaIOIIHUX;

e  CaMOCTOSITEIILHO OCYIIECTBISATH IO3HABATENIBHYIO JIEATEILHOCTD, BBISBIATH IPOOJIEMBI, CTABUTH
u (opMynupoBaTh COOCTBEHHBIE 33/7a4M B 0Opa30BaTEIbHOM NEATENBHOCTH M KU3HEHHBIX
CUTYyaLUsIX;

e CaMOCTOSITETILHO COCTaBIIATh IJIAaH pELIeHHs NpoOJeMbl C Y4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;



e J1aBaThb OLICHKY HOBBIM CUTYaLlUsIM;

e pacmupATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX PEANOYTECHHH;

e JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

e OIICHMBATH MPUOOPETCHHBIN OTIBIT;

e CIOCOOCTBOBATh (OPMHUPOBAHUIO M TPOSIBICHHIO IIUPOKON JPYIUIIMA B Pa3HBIX 0OO0JIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEebHBIN U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

e JIaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

e BIIAQJICTh HAaBBIKAMH IO3HABATENBHOW pe(IEKCHH KaKk OCO3HAHUS COBEPIIAEMBIX ICHCTBUU U
MBICTUTEIBHBIX MPOILIECCOB, MX PE3YJIbTATOB U OCHOBAHHM, MCIIOIB30BaTh MPUEMBI pedieKcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIECHHUS 10 UX CHUKEHHUIO;

e IIPUHUMATb MOTHBBI U APIYMEHTHI JPYTHUX IIPU aHAIN3E PE3YJIbTATOB JEATEIbHOCTH;

3) npuHsATHE ce0NA M APYrUx:

e TIPUHUMATH ceOs, MOHUMAs CBOM HEJIOCTATKH U JOCTOMHCTBA;

e IIPUHUMATh MOTHBBI U APTYMEHTHI APYTUX IIPU aHAIN3E PE3YJIbTATOB JEATEIbHOCTH;
e TIpU3HABaTh CBOE MPABO M MPaABO IPYTUX Ha OLUINOKH;

e Ppa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3ULIMHU APYrOro YeIOBeKa.

IIpeameTHbIe pe3yabTaThI

[IpeameTHbie pe3ymbTaThl OcBoeHUs mporpammbl COO mo Ouosiormu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crenuduueckue i yueOHoro npeamera «buosiorusy HaydHble 3HaHUSA, YMEHUS U CIIOCOOBI
NEUCTBUI 1O OCBOGHMIO, WHTEpPIpETallMM U MpeoOpa3oBaHUIO 3HAHUM, BUIbl ACSATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHMSI U NMPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX CUTYyalMsX, a TaKkKe B
peaNIbHBIX JKU3HEHHBIX CHUTYallUAX, CBA3AHHBIX C Ouosorueil. B mporpamme mpenMeTHbie pe3yabTaThl
MIpeJICTaBJICHbI IO TOaM O0y4YEeHHUS.

10-i1 ki1ace
[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTo npeamMera «brosorus» B 10-M Kjaacce JOJDKHBI OTPaXKaTh:

e c(OpMHUPOBAHHOCTh 3HAHMM O MeECT€ M pOJU OWUOJIOTMM B CHUCTEME HAy4YHOIO 3HAHUSA
€CTECTBEHHbIX HayK, B (POPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
Hay4HOT'O MHPOBO33PEHHsI, O BKJIAZIE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMO0JIOTOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KMU3HEHHBIX 3a/1a4;

e YMEHHE DACKPBIBATh COJEpXKaHUE OUOJIOTMYECKUX TEPMHUHOB M TOHATUN: >KHU3Hb, KIIETKa,
opranusM, MeTtabonu3M (0OMEH BeIeCTB M  NpEeBpallleHHe »JHEpPruu), TOMeocTas
(camoperynsinusi), ypOBHEBas OpraHu3alysl JKUBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoaykuus), HaCIAEICTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

e yMEHHE H3JIarath OHONOTHYECKHE TeopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHAsl JIoTMa MOJIEKYJsipHOIl Ouonorum), 3akoHsl (I. Mennens, T. Moprana, H. U.
BaBuinoBa) u ydyeHus (0 LEHTpaX MHOTooOpasusi U HMPOMCXOXKAECHUS KYJIbTYPHBIX pacTeHUM
H.U. BaBunosa), onpeaeisiTh IpaHUIbl UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

e yYMEHHE BJIQJIETh METOJIaMH Hay4YHOT'O MO3HAHUS B OMOJIOTUH: HAOMIOJACHNE U OMUCAHUE KUBBIX
CHCTEM, IPOIIECCOB M SBJICHUI, OpraHu3alys U MpOBEACHUE OMOJIOTHYECKOTO SKCIEPUMEHTA,
BBIJIBJKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BeEIUYMHAMU,
OOBsICHEHHE TOJIyYEHHBIX pPE3YylIbTaTOB, MWCIOJIb30BAHHBIX HAYYHBIX TMOHATHH, TeOopuidl W
3aKOHOB, YMEHHUE JIeJ1aTh BBIBOJbI HA OCHOBAHWM II0Jy4YEHHBIX PE3YJILTATOB;



e YMEHHE BBLICIATH CYIIECTBCHHbIE NPU3HAKUM BHPYCOB, KIETOK MPOKApUOT U 3SYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB
U TIPEBPAIICHUS SHEPTHU B KIIETKE, (POTOCHHTE3a, IUTACTHYECKOTO U SHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUT03a, ME103a, OIUIOOTBOPEHHUS, PA3MHOKEHUS, HHIUBHIyaIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

e YyMEHHE MPHUMEHATH IOJydCHHBbIC 3HAHHUS I OOBSCHEHMS OHOJOTMYECKHX MPOLECCOB U
SIBJICHUM, JUIsl TPUHATHS IIPAKTUYECKUX PpELICHUH B II0BCEIHEBHOW JKU3HU C LEJBIO
obecrieyeHns 6E30MaCHOCTH CBOETO 3JI0POBBSI M 3I0POBBSI OKPYKAIOIIUX JIFOJICH, COOII0AeHUs
HOPM T'PaMOTHOTO TOBEACHUS B OKPYXAIOIIEH MPUPOTHON cpejie, TOHUMaHue HeoOX0AMMOCTH
WCIIOJIb30BAHUS JOCTIKEHUI COBPEMEHHON OMOJOTMH M OMOTEXHOJOTHH JUIsl pallHOHAIBHOTO
MIPUPOIOTIOIE30BAHHS;

e YMEHHE pelIaTh dJIEMEHTAPHBIC TCHETHUECKUE 3a7a4ll HA MOHO- U JUTHOPHIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HACJIEJOBAHUE, COCTABISATH CXEMBl MOHOTHOPHIHOTO CKpEIIMBAHUS IS
MpeCKa3aHusI HACJIe0BAaHMUS PU3HAKOB Y OPTaHU3MOB;

e YMEHUE BBINOJHATH JIJAOOpATOPHBIE U MTPaKTHUECKUE padboThl, cOOMI0AATH MpaBuia npu padoTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

e YMEHHE KPHUTHYECKH OLEHUBATh M WHTEPIPETHPOBATH HWHPOPMALUIO OHOJOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO0 TICEBIOHAYYHBIE 3HAHUS W3 PA3JIMYHBIX MCTOYHHKOB (CPEICTBA
MaccoBOi MHPOPMAIINK, HAYIHO-TIOMYJISIPHBIE MaTePHAaJIbl), STHYECKHE aCTIEKThl COBPEMEHHBIX
HCCIIEIOBAHNM B OMOJIOTUN, MEIUIIMHE, OMOTEXHOJIOTHH;

e YMEHHE CO3/IaBaTh COOCTBEHHBIEC MMCEMEHHBIE U YCTHBIE COOOIIEeHHUs, 00001Ias OMOJIOTUIECKYIO
WHPOPMAIMIO U3 HECKOJIHKUX HCTOYHHKOB, TPaMOTHO HWCIOJB30BATh TOHSATHWHBIA armapar
OMOJIOTHH.

11-ii knace
[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO NpeaMeTa «brosorus» B 11-M Kj1acce 10DKHBI OTPaXKaTh:

e c(HOpMHUPOBAaHHOCTh 3HAHWA O MECT€ M pOJU OWOJIOTUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa H
HAyYHOTO MHPOBO33PEHHSI, O BKJIAZIC POCCHUICKHX M 3apyOCIKHBIX YICHBIX-ONOJIOTOB B pa3BUTHE
Onostorny, PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KM3HCHHBIX 3a]1a4;

e YMCHHE DPACKPBIBATH COJEPKAHHE OHOJIOTMYCCKHX TEPMHHOB W TOHSATHI: BHI, TOMYJISLNS,
reHooH I, SBOJIONMS, ABWXKYIIHME CUIbl ((aKTOpPhI) HSBOJIOIHMH, IPHUCIIOCOOICHHOCTh
OpPraHu3MOB, BHJI000pa30BaHHE, OKOJOTHYECKUE (AKTOPBI, OSKOCHCTEMA, IPOIYICHTHI,
KOHCYMEHTBI, PeIIyLICHTHI, IIeTTU MUTaHMsI, YKOJOTHYeCKas ITupamMuia, OMOreoreHo3, onocdepa;

e yYMCHHE HM3JIaraTth OMOJIOTHUYECKUE Teopuu (dBOJrOIMOHHas Teopus Y. JlapBuHa, cCHHTeTHYECKast
TEOPHUS DBOJIIOIMHK), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpiiieBoro cxonactBa K.M. bapa,
JyepeioBaHus TIIaBHBIX HarpaBiieHui U mytei sBosrorun A.H. CeBepiioBa, yueHus o ouocdepe
B.U. BepHaickoro), onpeneisTh TPAaHUIbI KX TPUMEHHUMOCTH K KHBBIM CHCTEMAaM;

e yYMCHHE BJIQJICTh METOJIAMH HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOJICHHE M OIMCAHUE JKUBBIX
CHCTEM, TIPOIICCCOB U SIBJICHUH, OpraHu3alys U MPOBEACHUE OMOJIOTHYECKOTO SKCICPUMEHTA,
BBIIBIDKCHHE THUIOTE3bl, BBISABICHHE 3aBUCHMOCTH MEXIY HCCICAYEMbIMU BEIUYMHAMH,
0OBsICHEHUE TIOMYYEHHBIX pE3YNIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHITUN, TEOpUH U
3aKOHOB, yMEHUE JIeTIaTh BHIBOJIbI HA OCHOBAHHH MOJYUYEHHBIX Pe3yIbTaTOB;

e YMEHHUE BBIJCNATH CYIIECTBEHHBbIC MPU3HAKH CTPOEHUS OHOJOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJSIIUN, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYylEHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACIEACTBEHHON  W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa,
BHUJI000Pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBUS DKOJOTHYECKUX (PAaKTOPOB Ha
OpraHU3MbI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOMIOTEHHBIX NU3MEHEHU I
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEMIECTB U OMOTCOXMMHYECKHX ITUKIOB B
ouocdepe;

e YMEHHE TMPUMEHATH IMOJYyUYECHHBIC 3HAHUA s OOBSICHEHHS OWUOJIOTMYECKUX MPOIECCOB H
SBIICHUW, JUIS TIPUHATUS TPAKTUYECKUX pPEIICHW B TIOBCEAHEBHONW KU3HU C MEIBIO
oOecrieyeHHs 6€30MaCHOCTH CBOETO 3JI0POBbS U 310POBbSl OKPYKAIOLIUX JIIOJIEH, coOI0aeHus
HOPM TPaMOTHOTO MOBEACHUS B OKPYXAIOIIEH MPUPOJTHON cpelie, MOHNMaHUe HE0OXOAMMOCTH



WCIIOJIb30BAHUS JOCTHKCHHI COBpEMEHHOMH ouooruu TUTST paIMoHAITBHOTO
MIPUPO/IOTIOIE30BAHUS;

e yYMEHHUE peliaTh AIEMEHTapHbIC OMOIIOTHUYECKUE 3a/1a49H, COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB
Y SHEPTUH B dKocHcTeMax (Lenu NUTaHus);

e yYMEHUE BBHITIOJHSATH JIAOOPATOPHBIC U MPAKTHYECKHUE paboThl, COONIOAATH MpaBmiia pu paboTe ¢
y4eOHBIM U JIA00PAaTOPHBIM 000PYIOBAHUEM;

e YMEHHE KPHUTHYECKH OIICHHBATh W HWHTEPIPETUPOBATh HWHOOPMANUIO OHOJOTHYECKOTO
COJICP’KaHUS, BKITFOYAONIYIO TCEBIOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX MCTOYHHKOB (CpeiacTBa
MaccoBo wuH(pOpPMAHMK, HAYYHO-TIONYJSIPHBIE MaTepuaibl), pacCMaTPUBATh TJIOOATBHBIC
IKOJIOTHYECKHE TMPOOJIEMBI COBPEMEHHOCTH, (OpPMHUPOBATH TIO0 OTHOIICHHIO K HHUM
COOCTBEHHYIO MTO3HIIHIO;

e YMEHHE CO3/aBaTh COOCTBCHHBIC MMMCHMECHHBIE M YCTHBIC COOOIIECHUs, 00001Iast OMOJIOTHIECKYIO
MHDOPMALUIO W3 HECKOJBKUX HMCTOYHHUKOB, TPaMOTHO HCIOJB30BaTh MOHATUWHBIA armapar
OHOJIOTUH.

Conep:xanue y4eOHOIro nmpeamera

10-# knace

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOILIECTBEHHBIMU, TEXHUYECKUMU U JPYTHUMH €CTECTBEHHBIMU
HayKamH, Quiiocoduen, STUKOH, ICTETUKON U mpaBoM. Ponb Guosoruu B GOpMUPOBAHUN COBPEMEHHOM

Hay4yHOU kapTuHbl Mupa. CucremMa OMOJI0TrMYEeCKUX HAYK.

Metoapl TO3HaHHWS JKUBOW THpHPOIBl  (HAONIOJEHHWE, OJKCIIEPHMEHT, OIUCAaHWEe, W3MEpEHHE,
KJaccuukaiys, MOJITMPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbiuos, J[x. Yorcon nu @. Kpuxk.
Tabmuis! u cxembl: «MeToIbl MO3HAHUS )KUBON TPUPOJIBD.

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

[Ipaktueckas padora Ne 1. «lcmonp3oBaHue pa3IUYHBIX METOJOB MPH H3YYEHUU OUOJIOTUYECKHX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIHS.

Kubie cucremsbl (6I/IOCI/ICT6MH) Kak MmOpeIMET HU3YUCHUSA ouonorun. OTIUYUE JKUBBIX CHCTEM OT
HeOpFaHI/I‘ICCKOﬁ npupoabl.

CpoiicTBa OmocucTeM M HX pa3HoOOpaswe. YPOBHH OpraHu3alii OWOCHCTEM: MOJEKYISPHBIM,
KJIETOUHBIM, TKaHEBBIH, OPraHU3MEHHBIM, MOIYJISIIUOHHO-BU0OBOM, IKOCUCTEMHBIN
(OmoreoneHOTHYECKUH ), OHOCHEPHBIH.

JdeMoHncTpanum:

Ta6JII/IL[LI " cXeMbl: «OCHOBHEIC IMPU3HAKHU KU3HUD, «YPOBHI/I OopraHusanuvun JKUBOH IpUpOAbD?.

Ob6opynosanue: Moaens Monekynsl JJHK.



Tema 3. XuMn4ueckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUNA COCTaB KJIETKHM. XUMHUUYECKUE 3JIEMEHTBI: MAaKpPOAJIEMEHThI, MHUKpPOIEMEHThl. Bonma u
MHHEpPAIbHBIE BEILIECTBA.

@yHKIMU BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loaep:kanne ocMoTH4ecKoro OanaHca.

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIOTHl — MOHOMEpPHI OenkoB. HezameHnMble U 3aMEHUMBIE
AMHHOKHUCIIOTH. AMWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpBl OCIKOBON MOJEKYINbl (TIepBHUYHAs,
BTOpPUYHAs, TPETUYHAS U 4YETBEPTHYHAs CTPYKTypa). XMUMHUECKHUE CBoiMcTBa OenkoB. buonoruueckue
¢byHKIMU OENKOB.

®epMmeHTH — OHonornyeckne Katamu3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIA ILIEHTpP, CyOCTpaTHas
cnenuduaHocts. Kodpepmentsl. Butamunsl. OTinnunst epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpOB.

VYrieBoabl: MOHOCaxapuibl (TJIIOKO3a, prud03a M JAe30KCUprb03a), Aucaxapuabl (caxaposa, JaKTo3a) U
noJmcaxapuabl (Kpaxmall, TIIHKOTEH, 1eJUT0103a). bruomornueckue GyHKIIUN YTIIEBOIOB.

Jlununael:  Tpurnuuepuabl, ¢ocpoaunuabl, crepouabl. ['mapoduIbHO-rUAPOPOOHBIE  CBONCTBA.
buonornueckue ¢ynkuun aunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMIMJIOB KaK HCTOYHUKOB
SHEpPruu.

Hyxnennossie kucnotsr: JTHK u PHK. Hykieotnael — MOHOMEpPBI HYKIEMHOBBIX KHCIOT. CTpoeHHE U
¢yukuun JJHK. Crpoenune u ¢pynkunu PHK. Buast PHK. AT®: crpoenue u pyHkuuu.

[urtonorus — Hayka o kieTke. Kinetounas Teopust — mpumep B3auMOJACUCTBHS UeH U (aKTOB B HAYYHOM
MO3HAHUU. MeTOoIbl U3yUEeHHUS! KIIETKH.

Knerka kak nenoctHas kuBasg cucrema. OOmiue mpu3Haku KJIETOK: 3aMKHyTas HapykHas memOpaHa,
monekynbl JIHK kak reHeTrdeckuii anmapar, cucreMa CHHTe3a Oerka.

Tunsl kiIeTok: sykapuoTudeckas W mnpokapuoTuueckas. OCOOEHHOCTH CTPOEHHUs MPOKAPUOTHUECKOM
kietku. Krnerounas crenka Oakrepuii. CTpoeHHE HyKapHOTHUYECKOW KJeTKH. OCHOBHBIC OTIMYHUS
pPacTUTENBHOM, )KUBOTHON M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTE€HKA, MITMKOKAIUKC, nX GyHKuuu. [lnazmaTtnyeckas
MemOpaHa, ee cBoiicTtBa M (QyHknuu. I{uTorurasma m ee opraHoubsl. OmHOMEMOpPAHHBIC OPraHOUIBI
kierku: OIIC, anmapar T'ombmxu, nuzocomsl. [losiyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPUH,
maacTuapl. [IpoucxokaeHue MUTOXOHIAPHWA W 1uiacTul. Bunubl mmactua. HememOpaHHBIE OpraHOUBI
KJIETKU: pUOOCOMBI, KJIIETOUHBIN LEHTP, LIEHTPUOIU, PECHUYKH, )KTyTUKH. DYHKIUNA OPraHOUI0B KIIETKU.
Bxrouenus.

SAnpo — perynsTopHblil neHTp KieTku. CTpoeHue sjpa: sigepHas o0ojoYKa, KapuoIluiasma, XpOMaTHH,
SIIPBIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIETKE.
JdeMoHcTpanum:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illlneiinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxinun, K.M. bap.

I[I/Ial“paMMBII ((PaCHpCI[CJICHI/IC XUMHYECKUX JJIIEMEHTOB B HEKHBOU npupoac», «PacnpeneneHI/Ie
XHMHUYECKHX AJIEMEHTOB B )KMBOM mpupoac».



Tabnuue! u cxemsl: «llepuoandeckas TabnuIa XMMHYECKUX IEMEHTOB», «CTPOCHUE MOJIEKYJIBI BOJBI,
«buocunres Oenka», «CtpoeHue Mojekynbl Oenkay, «Ctpoenue dpepmenta», «HykinenHOBbIE KUCIOTHI.
JHK», «Crpoenne monekyiapl AT®», «CtpoeHne 3yKapuoTHUECKON KieTKu», «CTpOoeHHE >KMBOTHOM
KIIeTKN», «CTpOEHHE paCTUTENBHON KIETKN», «CTpoeHHE NPOKAPUOTUUECKON KIETKN», «CTpoeHue sapa
KJICTKN», « YTICBOABD, «JINIMHIBIY.

OO6opynoBaHue: CBETOBOW MHKPOCKON, OOOPYAOBAaHHE il TMPOBEACHUS HAOMIOJACHUN, W3MEpeHUil,
IKCIIEPUMEHTOB, MUKPOIIPEIApaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTCPUATBHBIX KIIETOK.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padorta Ne 1. «/3ydeHne KaTAIUTUIECKON aKTUBHOCTH ()epMEHTOB (HA MPUMEPE aMUIIa3bI
WM KaTaJlasbl)».

JlabopatopHast pabora Ne 2. «M3yueHue CTpOEHHsI KIETOK DPACTCHHH, XWUBOTHBIX M OaKTEepUil MOJ
MHUKPOCKOIIOM Ha ITOTOBBIX MHUKPOIIPEIapaTax U UX OIMUCaHHC.

Tema 4. JKuzneaeaTeJbHOCTh KJIETKH.

O6men BemiecTB, WIM MeTabonu3M. AccUMIIALUS (TJIACTHUYECKUH OOMEH) W JTUCCUMMIIALUS
(pHEepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO Tpolecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tunsl oOmena BemiecTB: aBTOTpo(HBIM U rerepoTpodHbii. Pons depmeHTOB B 0OMEHE BelIeCTB U
MIPEBPALLEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CeroBas W TeMmHOBas (a3bl ¢orocuHTe3a. Peakmuu ¢orocunre3a. DhEHEKTHBHOCTH
(dboTocunTe3a. 3HaueHue GOTOCHHTE3a TSl KU3HHU Ha 3emiie. BiustHue ycinoBuit cpeapl Ha POTOCUHTES U
CHOCOOBI MOBBIIICHUSI €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIKe 0akTeprn. 3HAaYCHHE XEMOCHHTE3a JIJIsl )KU3HU Ha 3emIie.

DHepreTuyeckuii oOMeH B KiIeTke. Paciierienue BeliecTs, BBIACICHUE M aKKyMYJIUPOBAHHUE SHEPTHH B
KJIETKEe. DTalbl SJHEPreTHYecKkoro oomMena. Iukonu3. bpokenue u ero Bupl. KuciiopoaHoe oKHCICHHE,
WIK KIeTOYHOe abixanue. OkuciautelbHoe (ochoprnrpoBanre. DHHEKTHBHOCT IHEPreTHIECKOIO
oOmeHa.

Peakummu maTtpuuyHOro cuHrte3a. [eHermdeckas wuHbpopmarus u JHK. Peanusanus reHermdeckoi
uHdopmanuu B KieTke. ['eHeTHYeCKHil KOl M ero cBOMcTBa. TpaHCKpuIuus — MaTpuuHblid cuate3 PHK.
Tpancnanus — OMocuHTE3 Oenka. Drtanbl TpaHcasuu. KomupoBanue aMUHOKHCIOT. Posib pubocom B
ouocuHTe3€e OeKa.

Heknetounsie popmbl xu3Hu — BUpychl. ctopust oTkpbiTus Bupycos (J.W. iBanoBckuit). OcobeHHOCTH
CTPOEHHUSI M KM3HEHHOTO IMKJIa BUpPYycoB. bakrepuodaru. bone3nu pacteHuit, KUBOTHBIX U YeJIOBEKa,
BbI3bIBaeMble BUpycaMu. Bupyc nmmynoneduuura yenoseka (BUY) — Bo36yautens CITNM/{a. OGpatHas
TPaHCKPHIILIKSA, peBepTaza U uHTerpasa. [Ipodpuiaktuka pacnpocTpaHeHns: BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanum:

IToprpetsr: H.K. Konbros, /[.1. Banosckuii, K.A. Tumupszes.

Tabmuuer u cxembl: «Tunsl nutanusy, «Metaboauszm», «MHUTOXOHAPUSIY, «DHEPreTHUECKUH OOMEH»,
«Xnoportacty, «Dotocunres», «Crpoenue JJHK», «Ctpoenune u ¢pyHKuMOHUpOBaHUE TeHay, «CHHTE3

Oenka», «['enernueckuilt xon», «Bupycel», «bakrepuodarn», «CTpoeHne U >KW3HEHHBIN IMKI BUpyca
CIINda, 6akrepuodara», «Permukarus JJHK».



Ob6opynoBanue: wmonenu-amminkanuu «Yapoenne JHK wu Tpanckpunmms», «buocunTe3 Oenkay,
«CtpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHE U HHAUBUAYAJIBbHOC Pa3BUTUEC OPraHU3MOB.

KrneTounslii 1K, WU KU3HEHHBIA UK KieTku. MHTepdasza u muto3. [lporeccel, mporekarmye B
uHTepdasze. Perumkanus — peakius matpuunoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Ha0Op — KapHOTHIL. JIUMIONIHBIN U TalUIONIHBIA XPOMOCOMHBIE Ha0OpEI. XpoMatuabl. Lluronoruueckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIYAJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenne kimetkn — muto3. Craguu muto3a. [Ipoiecchl, MPOUCXOIAIIME HA Pa3HBIX CTATUAX MHUTO3A.
Bbuosgornueckuii cCMbICI MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

@opMbI Pa3sMHOKEHUS OPraHM3MOB: OecIoyoe M I0J0BOE. BHbl 0eCnoiaoro pasMHOKEHHS: JIEJIECHHUE
HaJBOE€, IMOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHHE, BEr€TaTUBHOE DPA3MHOXKEHHE.
HckyccTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUCHUE JJIS CEJICKIUH.

ITomoBoe PAa3MHOKCHHUE, €TI0 OTIINYUA OT OecroJioro.

Meiio3. Cramuu meiiosza. [Iporeccrl, mpoucxossnime Ha cTaausx Mmenosa. IloBemeHne XpoMocom B
Meito3e. KpoccunroBep. buonorndecknii CMbICI U 3HAYEHHUE MENH03a.

I"'ameTorenes — mponecc O6pa3OBaHI/I$I IMOJIOBBIX KJICTOK Yy XKMBOTHBIX. TlonoBrle keae3nl: CEMEHHUKN U
sugyHukd. OOpa3oBaHWE M Pa3BUTHE IIOJIOBBIX KIETOK — TaMeT (CIepMaTo30Wa, SHIEKIeTKa) —
criepMaroreHes u oBorene3. OcoO0EHHOCTH CTPOCHUS SAHULEKIETOK U criepMaTo30u10B. OII0J0TBOPEHHUE.
[TapTrenorenes.

NunuBunyanpHOe pa3BuTHe (OHTOreHEe3). OMOpHOHaIbHOE pa3BUTHE (SMOpHOTEHe3). JTambl
SMOPHOHAIILHOTO PAa3BUTHSl Yy TMO3BOHOYHBIX JKHBOTHBIX: JAPOOJICHUE, TacTPYJISIHs, OpPIraHOTCHE3.
[ToctaomOproHabHOE  pa3BUTHE. THUMBI  TOCTIMOPUOHATIBHOTO  PA3BHTHSA:  MPSIMOE, HENPSIMOE
(mmurHOYHOE). BimsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIC BHI3BIBATH BPOIKICHHBIE
YpOJICTBA.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHHM, CTaIuU Pa3BUTHS.
JdemMoHcTpanum:

Tabmuipl u cxembl: «POpPMBbI Pa3MHOKEHHUS OPraHU3MOBY, «JIBOITHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX
pactenumii», «BereraTuBHOE pa3MHOXEHUE pacTeHui», «JleneHue kieTku Oakrepuit», «CTpoeHHe
MOJIOBBIX KIIETOK», «CtpoeHue xpomocoMbl», «Kierounwlii nukiy», «Pemmukauus [IHK», «Mwutosy,
«Meiio3», «lIpsmMoe u HemnpsMoe pa3BuTHE», «l'aMeToreHes y MIEKONMUTAOIIMX U YEJIOBEKay,
«OCHOBHBIE CTa/IMA OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOM, MHKporpenapaTsl «CrepMaTo30uabl MIIEKOMHUTAIONIEro», «SinexneTka
MJleKonurawieroy, «KaprokuHe3 B KIE€TKax KOpeulka JyKa», MarHuTHas MOJIeb-aNIuIMKalus
«Jlenenue xnetku», moaens J{HK, monens metadazHoit XxpoMOCOMBEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGopatopHas pabota Ne 3. «HabmiogeHue MMTO3a B KJIETKAX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

Ha6opaT0pHa;1 pa60Ta Ne 4, ((I/I3y[ICHI/IC CTPOCHMU ITOJIOBBIX KJIICTOK Ha 'OTOBBIX MHUKpPOIIPpEIIapaTax».



Tema 6. HacaeacTBeHHOCTh M H3MEHYHBOCTh OpraHnusmMosB.

IIpenmer u 3amaum reHetuku. Mcropust pa3Butusi reHetuku. Ponb nuronoruu v >MOpHOJIOTMH B
CTaHOBJICHUM TE€HETHKHU. BKax poccHilCKMX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE T'€HETHKH. MeToJIbI
TeHETUKN  (TUOPUAOJIOTUYECKUN, IIUTOTEHETHYECKHH, MOJICKYSpPHO-TeHeTHUeCKui). OCHOBHBIE
TE€HETUYECKUE MOHATUA. [ eHeThdecKass CMUMBOJIMKA, UCIIOJIb3yEMasl B CXEMAaX CKPELMBAHMI.

3aKOHOMEPHOCTU HACJENOBaHUS IPU3HAKOB, YycTaHoBieHHble [. Mennenem. MoHnorubpuaHoe
CKpelllMBaHHUE. 3aKOH e€IMHO000pa3us rubpuoB nepBoro nokojeHus. [IpaBuwiio noMuHupoBaHus. 3aKOH
PaCIICIUICHUA ITPU3HAKOB. I'mmotesa uncroTe! Tamet. IloHOE 1 HEmoJIHOE AOMHUHUPOBAHHC.

JuruOpugHoe CKpenuBaHue. 3aKOH HE3aBUCHMOTO HAcleAOBaHUS MPU3HAKOB. L[uToreHermueckue
OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHUA.  AHaluM3upyoiiee  ckpeniuBanue.  lcmosib3oBaHue
AHAJIM3HUPYIOIIET0 CKPEIIMBaHUS ISl OTIpEAETICHHUs] TEHOTHUIIa OCOOH.

CuermienHoe HacnefoBaHue npuszHakoB. Pabora T. Moprana mo CIErIEHHOMY HacJieJI0BaHUIO TE€HOB.
Hapymienue cuenyenus reHoB B pe3yabTaTe KpOCCUHTOBEpa.

XpOMOCOMHasI TEOPHs HACIEICTBEHHOCTH. [ eHeTHUEeCKHE KapThI.

I'eneTnka mosa. XpoMOCOMHOE OIPEIEIICHHE 0. AYTOCOMBI M MOJOBBIE XpPOMOCOMBI. | OMOraMeTHbIe
U reTeporamMeTHble Oprann3Mbl. HacnenoBanne Npu3HaKoB, CHEIUIEHHBIX C MOJIOM.

N3menunBocTh. Buabpl W3MEHUYMBOCTH: HEHACIEICTBEHHAas W HacleACTBeHHas. Ponb cpeapl B
HEHACJIECTBEHHON W3MEHYUBOCTH. XapakTepucTuka MOAU(PUKAITIOHHOM U3MEHYUBOCTH.
Bapuanuonsslii pan 4 BapuanuoHHas KpuBas. Hopma peakuuu npuszHaka. KoindecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW H3MEHYUBOCTH.

HacneacrBennas, wiau TeHOTHNMHYECKas, M3MEHYMBOCTh. KomMOWHATHBHAsT W3MEHYHMBOCTh. MeHo3 u
MOJIOBOM TMpOIECC — OCHOBA KOMOWHATUBHOW HW3MEHYMBOCTH. MyTalnMoOHHAsT HW3MEHYHUBOCTb.
Knaccudukanus wmyranmii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W TPUYUHBI MYyTaIui.
Myrarennbie (akTopbl. 3aKOH TOMOJIOTHYECKHX pSIOB B HacleACTBeHHONM wu3MeHunBoct H.U.
Basuiiosa.

BHef[I[epHaf[ HacCJICACTBEHHOCTb U U3BMCHYUBOCTD.

I'enetnka denoBeka. KapI/IOTI/IH yejioBeka. OCHOBHBIE METOJbI I'CHETUKH YCJIOBCKA: FCHCaHOFHqCCKHfI,
6HH3HCI.[OBBII>1, I_II/ITOFeHeTH‘leCKI/Iﬁ, 6HOXHMH‘I€CKHI>1, MOJICKYJISIPHO -TeHETHYCCKHH. COBpeMeHHOG
OIIPCACIICHUC I'CHOTHUIIA: TTOJJHOI'CHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHHUEC, B TOM YHUCJIC C IIOMOIIbBIO
HHP-aHaJ'II/ISa. HacnencreenHnie 3a00J1eBaHUs YEI0BEKA: T€HHBIE 6OH63HI/I, 00JIE3HH C HaCHeﬂCTBeHHOﬁ
OpeaApacIIoIOKCHHOCTbIO, XPOMOCOMHBLIC oonesnu. Comaruyeckue H FCHCPATUBHBIC MYTallUuH.
CTBOJIOBBIC KIJIETKH. HpI/IHHI/IHH 3A0POBOr'o 06pasa KHU3HHU, JHAIrHOCTHKH, HpOCI)I/IJIaKTI/IKI/I n JICYCHUA
FeHETUYECKHUX 0O0JIe3HEH. MeauKo-reHETHYeCKOe KOHCYJIbTUPOBAaHHC. 3HaucHHUE MEIUIIMHCKOM T'€HETUKHU
B IPpCAOTBpAICHUHN U JICUCHUHN I'CHECTUYCCKUX 3a00JICBAHMI YEIIOBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C.C. YerBepukos, H.B. Tumodeen-Pecosckuii, H.1.
Basuios.

Ta6JII/IL[LI U cxeMbl: «MoHOT I/I6pI/I)1HOC CKpCHIMBAHUC U €TI0 LUTOICHCTHYCCKAsd OCHOBa», «3akoH
pacliCIiuiCcCHusA W €ro  HUTOICHCTHUYCCKAsA OCHOBay, «3aKOH YHCTOTHI rameT», ((I[I/Il" I/I6pI/I)1HO€
CKpCUIMBAHUCY, «HI/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI JUI' I/16pI/I,Z[HOPO CKpCUIUBAaHUA», ((MCI>'I03>), «B3aumoeiictBrue
AJIJICJIbHBIX T'CHOB), «'eHeTHYeCKHUE KapThI paCTCHHﬁ, JKHBOTHBIX H YCJIOBCKa», «l'eHeTHKa moJja»,
«3aKOHOMCpHOCTI/I HacjacaoBaHus, CHCIIJICHHOTO C IIOJIOM)), «KapI/IOTI/IHBI YCJIOBCKa M JKHUBOTHBIX),



«Bugsl u3mMeHuuBocTHY, «MoaudukanuoHHas HW3MEHUUBOCTHY, «HacnemoBanme pesyc-gaxTopay,
«I'eneruka rpymni KpoBu», «MyTalumoHHas U3MEHYUBOCTbY.

Ob6opynoBanue: Moenu-amuInKanuu «MOHOTHOpHIHOE CKpeuIuBanuey, «HemoaHoe TOMUHUPOBAHKE,
«lurubpunnoe ckpeuruBanuey, «llepekpect XpoMocoM», MHUKPOCKOII U MUKporpenapar «Jpo3odunay
(HOpMa, MyTauu (GOPMBI KPBUILEB M OKPACKHU Tena), Tepbapuii «I'opox moceBHOM».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlaboparopHas padota Ne 5. «/3ydenue pe3yabTaTOB MOHOTHOPUIHOTO U JUTUOPUTHOTO CKPEIIUBAHUS Y
Ipo30(QHITBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHas pabora Ne 6. «M3ydeHwe MOAM(PHUKAIIMOHHOW W3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALMOHHON KPUBOI».

JlabopaTtopHast pabota Ne 7. «AHaM3 MyTamuii y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnaparax».
[IpaxTrueckas padota Ne 2. «CocTaBiieHrE U aHATIN3 POJOCIOBHBIX YEJIOBEKa».
Tema 7. Cenekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak HayKa U MPOILECC. 3apoKACHUE CeNeKIMu U aomectukanus. Yuenue H.U. BaBuiora o
[IEHTpaxX MPOUCXOXKICHHSI U MHOTO00pa3us KyJbTYPHBIX pacTeHUU. LIeHTPBI MPOUCXOXKICHUS TOMAITHUX
KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpeMeHHBIC METOBl CeJIeKIUH. MacCOBbI M WHAMBHUAYAJIbHBI OTOOPHI B CEJIEKIIMH PACTEHUH U
KUBOTHBIX. OIIEHKa JKCTephepa. BIM3KOPOICTBEHHOE CKpelMBaHWEe — HHOpUAMHT. YwcTas JHHUSA.
CkpemuBaHue 4YUCTBHIX JIMHMHA. ['eTeposuc, unum tuOpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE —
ayropuauHr. OTnasieHHas THOpUIu3amus W ee ycrnexu. VICKyCCTBEHHBI MyTareHe3 W IOJIydeHHE
MTOJIMTUIONIOB. JIOCTH)KEHUS CENEKIIU PACTeHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buoTtexHonorust kak otpaciib MPOU3BOACTBA. ['eHHAss MH)KEHEpHs. DTalbl CO3JaHUS PEKOMOWHAHTHOU
JAHK u Tpancrensnsix opranu3moB. Knerounas unxeHnepus. Kietounsle KyabTypbl. MUKPOKJIOHAIBHOE
pa3MHOkeHHe pacteHuil. KioHupoBaHune BBICOKONMPOIYKTHUBHBIX CEIbCKOXO3SICTBEHHBIX OpPraHU3MOB.
Dkonoruueckue U yTudeckue npodnemsl. ' MO — renetnyecku MOIUGUIIUPOBAHHBIE OPraHU3MBI.

JleMOHCTpanuu:

[Toptpetsr: H.W. Basuios, U.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHoB.

Tabmumpel u cxembl: kapta «LleHTpbI NPOUCXOXKIEHHSI U MHOTOOOpPa3us KYyJIbTYPHBIX PACTCHHID»,
«[Topoapl HOMamHUX >KUBOTHBIX», «CopTa KyAbTYpHBIX pacTeHMit», «OTaaneHHas TUOPUIU3AIUNY,
«Pabotel akagemuka M.D. VBanoBa», «llomummongus»y, «OO0bekThl OuOTexHONOrHM», «KierouHbie

KYJIBTYpPBI ¥ KJIOHUPOBaHUE», «KOHCTpynpoBaHHUE U IEPEHOC T€HOB, XPOMOCOM.

ObopynoBaHue: MYJISDKM IUIOJOB M KOPHEIUIOAOB JUKUX (OPM M KYIbTYPHBIX COPTOB DAacCTEHUH,
rep6apuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYECKHE PadOThI:
Okckypeusi «OCHOBHBIE METO/bI U JIOCTHKEHHUSI CEIEKIIMU PACTeHUH M KUBOTHBIX (Ha CEJEKIIMOHHYIO

CTaHIIHIO, TIJICMCHHYIO (I)CpMy, COpTOHCHBITaTeHBHLIﬁ Y4aCTOK, B TCIINIMYHOC XO3HﬁCTBO, J1a6opaTop1/Ho
AarpOyYHUBCPCUTCTA UJIX HAYIHOTO I_ICHTpa))).



11-ii kaacce
Tema 1. DBOJIONUOHHAA OMOJIOTHA.

[IpennocelIky BOSHUKHOBEHMSI BOJIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
Bnusinue 3BOJIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTMM U APYTUX HAyK.

CeugnerensctBa dBoirouuu. [laneoHTonorndyeckue: IOCIENOBATENBbHOCTh IIOSBICHHUS BHUJOB B
MaJIEOHTOJIOTUYECKON JIETONHCH, NepexoHble (hopMbl. buoreorpaguueckue: cXoACTBO U paznuuue GpayH
1 (JI0p MaTepuKoB U OCTPOBOB.

OMOpPHOJIOrMYECKHEe: CXOJICTBA U Pa3IMyusi HIMOPHUOHOB Pa3HBbIX BUJOB MO3BOHOUYHBIX. CpaBHUTENBHO-
AHATOMHUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIE, PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIAPHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0O0JIMYECKUX MYyTeH y BCex
OpraHU3MOB.

OposroroHHas teopus Y. [lapBuHa. IIpennoceulku BO3HMKHOBEHUWs JapBUHH3MA. J[BHIKYIIME CHIIBI
sBOMIONIMKM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpPU OrPAaHUYEHHOCTH PECYPCOB,
HeoIpeiesieHHass H3MEHYHUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBostonnn (CTD) u ee 0CHOBHBIE TOJIOKCHHS.

MuxkposBomtorus. [Tomynsiiys Kak eTuHUIa BUIA U SBOJTIOIUH.

JIBwxkymue cuibl (pakTopbl) SBOIIONNNA BUAOB B MpHpojae. MyTallMOHHBIN MpoIlecC U KOMOMHATHBHAS
M3MEHYHMBOCTb. [lOMysiiMOHHBIE BOJTHBI B Apeiid reHoB. M30sM1ms 1 MUTpamusi.

EctectBennslit 0T00p — HampaBistomuii pakTop 3BoOIHUNA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHM3MOB KaK pe3yibTar 3BoJitolud. [Iprumepsl mpucnocoOieHuil y opraHiu3MoB.
ApoMopdo3bl U HANOAIATITAIIUH.

Bun u Bugoo6pazoBanue. Kputepuu Buma. OcHoBHbIE (OpMBI BHA000pa3oBaHMs: Treorpaduueckoe,
9KOJIOTHYECKOE.

MaKpOSBOJHOI_II/IH. cDOprI OBOJIFOLIN U (1)I/IJ'I€TI/I‘I€CKa${, JUBCPICHTHAsA, KOHBCPICHTHAA, IMapalICiIbHasd.
H606paTI/IMOCTB 3BOJIFOLINH.

[IpoucxoxxaeHne OT HeCNeUUaIM3UPOBaHHBIX MpeakoB. Ilporpeccupyromas — creruanu3amms.
AnantuBHas paguaius.

JdeMoHcTpanum:

IToprpersr: K. Jlunnen, X.b. Jlamapk, Y. [lapsun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, .
Miromnep, A.H. CeBeprios.

TaGnuue! u cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiie», «3apoJIbIIIN TO3BOHOYHBIX )KMBOTHBIX»,
«Apxeontepukc», «Popmbl OOprObI 3a cymiecTBoBaHue», «EcrecTBeHHBI 0TOOp», «MHOroobpasue
COpPTOB  pacTeHHil», «MHoroobpasue TOpoa  KUBOTHBIX», «[lomymsauum», «MyTannoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Manoamantauumy», «OOmas aereHepanus», <«/IBKymue CHITBI
sBosrorun», «Kapra-cxema mapmpyra mnyremectBus Y. [lapuna», «bopnba 3a cylecTBoBaHUEY,



«[IpucnocobnenHocTs  opranu3MoBy», «['eorpapuueckoe  BHIO0OpazoBaHUE», «DKOJOTHYECKOE
BUJI000pa30BaHUEy.

OGOpyZ[OBaHI/ICZ KOJUICKIHA HACCKOMBLIX C PA3JIMYHBIMHA THIIAMU OKPACKH, Ha60p IJI0OA0B M CEMSH,
KOJIJICKI A «HpI/IMepr 3alllUTHBIX HpI/ICHOCOGHGHI/Iﬁ Y KUBOTHBIX», MOICIIb «OcHOBHBIC HaIltpaBJICHUA
OBOJIIOIIUN)), 00beMHas MOACIb ((CTpOGHI/Ie TOJIOBHOT'O MO3ra II0O3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, KowieKius «QDOpMBI COXPAaHHOCTH HCKOMAEMBIX JKHBOTHBIX H
pacteHuii», Mojenb-amuMkanusa — «llepekpect xpomocom», BraxHsle npenaparbl  «Pa3Butue
HacCeKoOMoTo», «Pa3BuTHe JArymKu», Mukpornpenapar «po3odunay (Hopma, Myraiui GopMbl KPBLIHEB
U OKPACKH TEJa).

JlabopaTopHble U NPaKTH4YeCKHE PadoThI:
Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOJIOTUYECKOMY KPUTEPHIO».

JlabopatopHass pabdota Ne 2. «OmnmcaHue NTPHUCTIOCOOICHHOCTH OpraHW3Ma W €€ OTHOCHTEIIBHOTO
XapaxTepay.

Tema 2. Bo3HnKkHOBeHHME ¥ pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbI€ TIPEICTABJICHHS O 3apOXICHUW >KU3HU. HaydHbple THIIOTE3hl BO3HWKHOBEHHS JKHU3HHM Ha
3emiie: abHMoTeHe3 U MaHCIepMust. XUMHUYECKast SBOJTONNs. AOMOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB
W3 HEOPTraHWYECKUX. DKCIEPUMEHTATBHOE TIOATBEPKACHIE XUMHUYECKOHN IBOMIONMK. HavanpHbie 3Tarmbl
ouonornueckoi sBomonuu. [unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTyp U
BO3HUKHOBEHHE NpOTOKIETKH. [lepBbie kieTku M ux s3Bostouus. DopMHpoOBaHUE OCHOBHBIX TPYIIII
YKUBBIX OPraHU3MOB.

Pa3zButne xu3HuM Ha 3emiie Mo spam M nepuojaM. Kartapxei. Apxeiickas M HPOTEPO30MCKas 3PbI.
[Taneo3oiickass 2pa © €€ TEpPHOJbl: KEMOPHUHCKHI, OPJOBHKCKHM, CHIYPUUCKHM, JICBOHCKHUH,
KaMEHHOYTOJIbHBIH, IEPMCKHH.

Me3zo30iicKas 3pa U €€ MePHOJIbl: TPUACOBBINA, FOPCKUM, METOBO.
Kaiino3zoiickas spa v ee mepuo/ibl: MaJIeOreHOBbI, HEOT€HOBbIN, AaHTPOIIOTCHOBBIH.

XapakTepucTUKa KJIuMaTa U TeoJIOTHYeCKUX MpoiieccoB. OCHOBHBIE 3TaIlbl SBOIOIUHN PACTUTEIHLHOTO U
KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUu U KUBOTHBIX. [losiBleHHe, paclBeT W BBIMUpPAHUE TPYIII
KUBBIX OPraHHU3MOB.

Cucrema OpPraHu4cCKOro Mupa KaK OTpPaKCHUC ISBOJIOLUU. OCHOBHBIE CHCTEMaTHYECKHE rpymnIbl
OPraHnu3MoB.

9BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/I}I KaK HayKa. PazBurue Hpe,[[CTaBJIeHI/Iﬁ O MPOUCXOKACHUHN YCJIOBCKA.
MeTtoapl HU3YUCHHUA aHTPOIIOICHE3Aa. CXO,Z[CTBa " pa3jiniuunsa 4YCJIOBCKa U JKUBOTHBIX. Cucrematndeckoe
ITOJIOXKCHHEC YCJIOBCKA.

JBmkymie cuiibl ((pakTopbl) aHTponoreHesa. HacnencTBeHHass U3MEHUMBOCTh M €CTECTBEHHBINH OTOOP.
OO11ecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUNA TPYla, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJuM U BETBH HBOJIIOIMHU 4YeJIOBEKa: aBcTpajmonuTeku, YenoBek ymensiid, Yenopek
NpAMOXOJALINM, YenoBek HeaHaepTainbCkui, YenmoBek pa3yMHbld. Haxonku HCKomaeMmbIX OCTaTKOB,
BpeMsI CYIIECTBOBAHMsI, 00JaCTh pacpOCTpaHEHHs], 00beM TOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYIUsL.

UYenoseueckne packl. OCHOBHBIE OOJBIIKME PACHl: €BpOIeoUHAs (eBpa3HiicKas), HErpo-aBCTpaIOUIHAs
(’xBaTropuanbHas), MOHTOJIOUTHAS (a3uaTcko-amMepuKaHCKas). YepTsl MPUCTIOCOOJICHHOCTH



IIPEICTaBUTENEH UEIOBEYECKUX pac K yCIOBHUAM CyllecTBoBaHUs. EqMHCTBO uenoBeyeckux pac. Kputuka
pacusMa.

JdeMoHcTpanum:

[Toptpersl: @. Penu, JI. Ilactep, A.W. Onapun, C. Mumiep, I'. FOpu, Y. lapBus.

Tabmuuer u cxemsl: «BosnukHoBenne CoOMHEYHOW CHCTEMBI», «Pa3BUTHE OPTraHUYECKOTO MHUPAY,
«PactutenbHas kierka», «KuBoTHas kietka», «lIpokapuornueckas kiertka», «CoBpeMeHHas cucTeMa
OpraHMyYecKoro Mupay», «CpaBHEHHE AHATOMHUYECKHUX YEPT CTPOECHMSI YEJIOBEKAa M YEJIOBEKOOOpa3sHBIX
00e3bsiH», «OCHOBHBIE MECTa TMaJCOHTOJOTMYECKMX HAaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelmue moan», «lpesHue moan», «llepbie COBpEMEHHBIE JII0AN», «HeIoBeUecKre pacs».
Oo6opynoBanue: Mymsku «lIpoucxoxkaeHue denoBeka» (OIOCTBI aBCTPAJONUTEKA, MUTEKAaHTPOIA,
HeaH/epTaliblla, KPOMAaHbOHIIA), CJIETKU UM U300pa)KeHUSI KAMEHHBIX OpYAHM MMepBOOBITHOIO YeOBEKa

(xamMHU-"OMIIEpHl, pyOMIIa, cKkpebia), reoxpoHoJiorndyeckas Tadiuia, KouieKuus «PopMbl COXpaHHOCTH
HCKOITa€MbIX )KMBOTHBIX U paCTeHI/II\/'I».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:
[IpakTueckas padorta Ne 1. «/3yuenue uckonaeMbIx OCTaTKOB PACTEHUH U )KMBOTHBIX B KOJIEKLIHAX).

DKCKypcHsi «IBOJTIOIUS OPTaHUYECKOTO MUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WM KPaeBETICCKUN
My3eil).

Tema 3. Opranusmbl H OKpY:Ka0IIas cpeaa.

DOKOJIOTHUSI KakK Hayka. 3aJayd W pa3fesibl AKOJOTMU. MeToAbl HKOJOTMYECKHUX HCCIEA0BAHUM.
DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOTO YEIIOBEKA.

Cpenbl 0OuTaHUs OPraHU3MOB: BO/IHAS, HA3EMHO-BO3/AYIIHAS, TOYBEHHAs, BHYTPHUOPTaHU3MEHHAs.

Okonoruueckue (axropsl. Knaccuduxanus skomoruueckux ¢GakTopoB: abUOTHUECKHE, OMOTHYECKHE U
aHTponoreHHsle. JlelicTBUE 3KOIOTHYECKUX (PaKTOPOB HA OPraHU3MBbI.

Abuotuueckue (akToOpbl: CBET, TeMIleparypa, BiIaxHOCTb. dotonepuoausM. Ilpucnocobienus
OpraHU3MOB K JIEHCTBHUIO a0HMOTHYEeCKNX (haKTOpOB. bruosornueckue puTMel.

buoTtnueckue dakropsl. Bunsl 6M0THUECKUX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOHO3 U
ero ¢opmel. [lapazutusm, koonepanus, MyTyain3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJICOHUUYECTBO).
AmeHcanusm, HelTpanu3M. 3HaueHne OMOTUYECKUX B3aUMOJCHCTBUMN [Tl CYIIECTBOBAHUS OPTaHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Momyiasauuu. (OCHOBHbIE IIOKa3aTeNW MOMYJISALUU: YHUCIEHHOCTD,
IUIOTHOCTb, POKIAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUIpalys. [MHaAMUKa YMCIEHHOCTH MOIYJISALUU U €€
peryisauus.

JdeMoHcTpanum:

[Toptpetsr: A. I'ymbonbar, K.®@. Pynse, D. I'ekkens.

Tabmuuer u cxembl: kapta «[Ipuponmubie 30HBI 3emin», «Cpelnsl OOMTAaHUS OPraHU3MOBY,
«Doronepuoausmy, «llonmymanuuny, «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTH HOMYISIUUA HH(Y30pUu-

Tyhenbkuny», «[lumesslie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JIaGopatopHas pabota Ne 3. «Mopdororuyeckre 0COOEHHOCTH PACTEHUI U3 pa3HBIX MECT OOUTAHU.
JIaGopatopHnas pabota Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «Ilojgcder MIOTHOCTH MOMYJISIIIAA PA3HBIX BUOB PACTCHHI.

Tema 4. CooO1ecTBa U IKOJOrHYeCKHE CHCTEMBI.

Coo0OmiectBo  opranm3mMoB — OwuorieHo3. CTpyKTypbl OWOIIEHO3a: BHJIOBAs, MPOCTPAHCTBCHHAS,
Tpodudeckas (numieBast). Buabl-nomuHanTel. CBsi3u B OHOIICHO3E.

DKkojoruueckue cucreMmsl (skocucteMsbl). [lonsaTue 06 skocucreme n OuoreoneHose. OyHKIMOHAIbHBIE
KOMITOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTbl, KOHCYMEHTBI, PeIyleHThl. KpyroBopoT BelleCTB U HOTOK
SHEpruu B BKOocUcTeMe. Tpoduueckue (MHILEBbIE) YpPOBHU SKOCUCTeMbI. [IuiieBble menu U ceru.
OcHOBHBIE IMOKa3aTeIN 3KOCHUCTEMBI: Ouomacca, MPOAYKIMs. DKOJIOTHYECKHE MUPAMUAbL: MPOIYKIIHH,
YHCIIEHHOCTH, OroMacchl. CBOMCTBA IKOCHUCTEM: YCTOMUMBOCTD, CaMOPEryIsiusl, pazsurue. Cykieccus.

[Ipupoansie 3KocHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO WJIM IIMPOKOJIMCTBEHHOIO
jeca.

AHTpPOIIOTEHHBIE HKOCUCTEMBI. ATPO3KOCHCTEMBI. YpOo3KocucTeMbl. buosornyeckoe u Xo3sHCTBEHHOE
3Ha4eHUE arpo’KOCUCTEM U YpPOOIKOCHCTEM.

buopasznoobOpaszue kak ¢aktop ycrounBocTH 3KocucTeM. CoxpaHeHHE OMOJOTHYECKOTO pa3HOOOpas3us
Ha 3emiie.

VYyenue B.W. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB U cTpykTypa 6mocdepsl. JKuBoe BEMIECTBO U
ero ¢yHkiuu. OcoOeHHOCTH Omocdephl Kak TII00ATbHONW 3KOCHCTEMBbI. J[MHaMHuYecKoe paBHOBECHE W
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOr€OXMMHYECKHE ITMKJIBI AJIEMEHTOB (yriepoja, a3oTa). 30HAJIBHOCTH
ourocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Oumocepe 3emum. AHTpoOINOreHHble HW3MeHeHUss B Ouochepe. [nobGanbHbIC
9KOJIOTUYECKUE TIPOOIEMBI.

CocymiectBoBaHue Npuposl U yenoBedecTBa. CoxpaneHue 6Mopa3zHo00pa3usi Kak OCHOBA YCTONYHMBOCTH
ouocthepsl. OcHOBa palMOHATILHOTO YIPABJICHUS MPUPOJHBIMH pECcypcaMH M HUX HCIOJb30BaHHUE.
Jloctrxenust OMOJIOTUN U OXpaHa IPUPO/IBL.

JdemMoHcTpanum:
[Hoptpetsl: A. JIx. Tencnu, B.H. CykaueB, B.1. Bepnanckuid.

Tabmuuer u cxemsl: «llumessie nenu», «buoreHo3: cocrtaB U cTpykTypay, «IIpuponHsie cooduiecTBay,
«lenu nuranus», «Okojoruueckas nupamuaay, «buochepa u  uenoek», «IKocucTeMa
IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTeMa XBOWHOro eca», «bHolleHO3 BomoeMay», «ArpoueHO3»,
«I[IpumMepHbIe aHTPONOTEHHBbIE BO3JEHCTBUA Ha NpPUPOAY», «BakHeWInne HCTOYHHUKU 3arpsi3HEHHS
BO3/lyXa M TPYHTOBBIX BoJ», «llouBa — BaxkHelmast cocraBstomias ouocgepsn», «PakTopsl Aerpagaluu
nouB», «llapHukoBbii 3¢ ¢pexT», «DakTopbl pPaJUOAKTUBHOIO 3arpsi3HeHHs Ouocdeps», «OoOmas
cTpykTypa Ouocgeps», «Pacmpoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH OHOChEpH»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B mpupoe».

ObopynoBanue:  Mojenp-anmmiukanus  «Tunuuxele  OWOLEHO3BI», TrepOapuil  «PacTuTenbHbIE
coobuiecTBa», Koywiekiuu «buoneHos», «Bpeauteny BaKHEMIIUX CENbCKOXO3SHCTBEHHBIX KYIBTYP»,
repbapuy U KOJUICKIIUM PACTCHUH M >KUBOTHBIX, NMPHHAUICKAIINE K Pa3HBIM AKOJOTHUECKUM TpyIam



onHoro Buna, Kpacnas kuura Poccuiickoii denepariu, n300pakeHus: OXpaHsAEMbIX BUIOB PACTCHUN H
KUBOTHBIX.

TemaTuueckoe IJIAHUPOBAHUE

10-# knace
HanMeHOBAHME KoanuyecTBO 4acoB
Ne ajenoB M TeM DJIeKTPOHHbIE (uu¢posbIe)
n/n | P Beero Kontpousbueie | [lpakTuieckue | ogpazopaTeabHble pecypesl
nporpaMmel padoThbI padoThI
bubnnoreka dIUC «Mos
1 | buonorus kak Hayka |2 0,5 IITKOJIa — lesson.academy-
content.myschool.edu.ru/06/10
KUBEIC CHCTEMBL I bubnnoreka ®OI'UC «Mos
2 JIX OPrAHH3AMH 1 IITKOJIaY — lesson.academy-
p content.myschool.edu.ru/06/10
N UMIMECKI  COCTAR Tpenaxep «OO0mako 3HaHHIIN.
3 8 1 bnomorns. 10 xitacc, 000
H CTPOCHHCE KICTKH «Duznkon Jladc»
DJIeKTPOHHBIN 00pa3oBaTeIbHBIN
o ——— pecypc «JlomamHue 3amaHwsl.
4 A 6 Cpennee oOmee oOpa3oBaHHUE.
buonorus», 10-11 xmacc, AO
«3narensctBO "[IpocBemenue»
PasMmHoXeHHE U
WHIUBUIYaIBHOC
5 FHBHY 5 1 <>
pazBuTHE
OpraHU3MOB
HacnencrBeHHOCTh H
6 U3MEHUYUBOCTH 8 1,5 <..>
OpraHU3MOB
Cenexuust
7 | opranuzmoB. OcHOBSHI | 3 <..>
OMOTEXHOJIOTUU
O06o06uieHne Kypea 3a
10 xmacc
8 1 1 <...>
(K/P Nel)
HUTOTI'O 34 1 4




11-ii kiaacce

KoaunuecTBO 4acoB

HaumenoBanue
Ne DJIeKTPOHHbIE (uugposrbie)
pa3ieaoB u TeM Kontpoabusblie | [IpakTHueckue
n/n Beero p p o0pa3oBaTe/ibHbIE PeCypChI
HporpamMMbt padoThI padoThI
buomunorexka ®I'NC «Most mkona» —
OBOIIOIMOHHAS
1 SHOTOrHS 9 1 lesson.academy-
content.myschool.edu.ru/06/11
Bo3ankHoBenune bubnmunorexka ®I'NC «Most mikonaa» —
2 |m pasBuTtue | 9 1,5 lesson.academy-
KU3HU Ha 3emMIie content.myschool.edu.ru/06/11
Opranusmel u Tpenaxep  «O6mako 3HAHUI.
3 | oxpyxaromas 5 1 buomnorwus. 11 kacc, 000
cpena «DusukoH JIad»
DJIEeKTPOHHBIN 00pa3zoBaTeNbHBIN
CoobOmectBa u pecypc «Jlomaninue 3a7aHus.
4 3KOJIOTUYECKUE 10 Cpennee oO1ee o0Opa3zoBaHue.
CHCTEMBI buonorus», 10-11 «xmacc, AO
«3narensctBO "[IpocBemenue»
O0o0mmenue
Kypca 3a 11 knacc
5 |OP 1 1 <>
(K/P Nel)
HUTOIo 34 1 4




HOPMbI U KPUTEPUU OINEHUBAHUA

OIIeHHBaHI/Ie YCTHOI'0 OTBE€TA YUYAIIUXCH

Ormerka "s" CTaBUTCA B ciyJae:
1. 3HaHus, NMOHUMaHUS, INIyOWHBI YCBOEHHUS OOy4arolMMcsl BCero o0bEMa MPOrpaMMHOIO MaTepHuala.
2. YMeHUSs BBIJICIATH TJIABHBIC MTOJIOKEHHS B U3YYEHHOM MaTepualle, Ha OCHOBaHUM (D)aKTOB M IIPUMEPOB
000011aTh, JeNaTh BHIBOABI, YCTAHABIMBATh MEKIPEIMETHBIE M BHYTPUIIPEIMETHBIC CBSI3H, TBOPUECKH
MIPUMEHSIET MOJIy4YEHHbIE 3HAHUSA B HE3HAaKOMO CUTYaluH.
3. OtcyrcTtBHE OWIMOOK M HENOYETOB MPU BOCHPOM3BENECHUMM H3YHYEHHOIO MarepHualia, MpH YCTHBIX
OTBETAaX YCTPaHEHHE OT/AEIbHBIX HETOYHOCTEH C IMOMOILBIO JOMOJHUTENBHBIX BOMPOCOB YUMTEI,

co 6J'IIO)16HI/I€ KYJIbTYPBhI yCTHOﬁ peun.
OTMeTKa "nqn.
1. 3Hanue BCEro HU3Y4YCHHOI'O IIpOrpaMMHOTO MaTtepuala.

2. YMeHMi BBIJCNATD IJIaBHbIE MOJIOKEHHS B H3YYEHHOM MaTepuaje, Ha OCHOBaHUH (PaKTOB U MPUMEPOB
000011aTh, J€NaTh BBIBOJIbI, YCTAaHABINBATh BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSTh MOJTY4YE€HHBIE 3HaHUS

Ha MIPaKTHKE.
3. He3HauutenbHble (HErpyOble) OMIMOKM M HEIOYETHl MPU BOCIPOU3BEICHUM M3YUYEHHOTO MarepHaa,
coOuroieHne OCHOBHBIX MpaBUII KYJIBTYpbI YCTHOM peuu.

Ormerka "3" (ypoBeHb NPEJCTABICHUN, COYETAIOMIUXCS C 3JEMEHTAMHM HAyYHBIX MOHSITHMN):
1. 3HaHUe U yCBOEHME MaTepuala Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUMN MPOrpaMMBbI, 3aTPYAHEHNE MPU
CaMOCTOSITEJIBHOM ~BOCIIPOM3BEICHNUU, HEOOXOJUMOCTh HE3HAUMUTENBHOW IOMOIIM IPernojaBaTers.
2. YMmeHue paboTaTh Ha YpOBHE BOCIPOU3BEICHMS, 3aTPYAHEHHUS NPU OTBETaX Ha BHUJOU3MEHEHHBIE
BOIIPOCHI.

3. Hanmuume rpy0Ooil ommOKu, HECKOJIBKUX HErpyObIX MpPH BOCHPOM3BEACHUU H3YyYEHHOTO Marepuaa,

HE3HAYUTEJIbHOE HECOOJIIOICHUE OCHOBHBIX TIpaBUJII KYJIbTYPBI YCTHOM peyn.
OTtMmeTKa "2
1. 3HaHWe W yCBOGHHME MaTepuaja Ha ypOBHE HI)KE MUHMMAJIBHBIX TPEOOBAHHUM MPOTrpaMMBbI, OTACIIbHBIC
MpeACTaBICHUS 00 M3yYCHHOM Marepuale.
2. OrcyrcTBHE yMEHHMH paboTaTh Ha YpPOBHE BOCIIPOM3BEICHHUS, 3aTPyJHEHUS IIPH OTBETaXx Ha
CTaHJapTHHIC BOITPOCHI.

3. Hanmuume HECKONbKUX TpyObIX OIIMOOK, OOJIBIIOrO 4YHCla HErpyObIX IpH BOCIPOU3BEACHUU
M3Y4YEHHOT0 MaTepuaia, 3HaYUTeIbHOE HECOOII0IEHIE OCHOBHBIX MPABUJ KYJIbTYPhI YCTHOM peyH.

Ouenka BbIIOJTHEHHU S NPAKTHYECKUX (1abopaToOpHBIX) paoor.
OrMmerka "s" CTaBUTCA, ecim YUEHHK:
1) IIPABUIIBHO OTIpeIeNnII 1LeJlb OTIBITA;
2) BBHIMONHWI pabOTy B TMOJHOM OOBEME C COONIIOJEHHEM HEOOXOJUMOM TMOCIeN0BaTeIbHOCTH
MIPOBEACHUS OTIBITOB u U3MEpEeHUH;

3) caMOCTOATENBHO M PALMOHAIBHO BHIOpA M MOATOTOBHII JUIs OTBITA HEOOX0MMOE 000pyA0BaHuUE, BCE
OMBITHI NPOBEJI B YCIOBUSAX M PEXKHMMax, 00ECIEUMBAIOUINX IMOJydeHHE pe3yJIbTaTOB U BHIBOJOB C
HauOoJIbIIeH TOYHOCTBIO;
4) Hay4HO TpaMOTHO, JIOTUYHO ONMCad HAOMOAEHUS U Cc)OPMYTUpPOBaN BBIBOJBI U3 OIbITa. B
MPEJCTaBICHHOM OTYeTe MPAaBUIBHO U aKKypaTHO BBINOJHHII BCE 3aIMCH, TaOIUIbl, pUCYHKH, I'paduKy,
BBIYMCIICHUS u caenan BBIBOJIBI;
5) NposIBIIIET OPraHU3allMOHHO-TPYAOBbIE YMEHHS (MOJIEP)KUBAET YUCTOTY pabOYero MecTa U MopsaoK
Ha CTOJIE, HSKOHOMHO UCTIOJIB3YET pacxoaHble MaTepUaibl).
7) SKCIEPUMEHT OCYILECTBJIAET IO IUIAHYy C YYETOM TEXHUKM O€30MacCHOCTH W MPaBWII pabOTHI C
MaTepuagaMu u 000pyIOBaHUEM.
Otrmerka "4" craBuTCS, €CIM YYCHHK BBINOJIHMI TpeOoBaHMs K omenke "5", Ho:



1. omeIT npoBoauJli B YCIOBHAX, HC OGCCHC‘-II/IBaIOH_[I/IX I[OCTaTO‘-IHOI\/’I TOYHOCTHU I/I3MCpCHI/If/'I;
2 W OBLIIO JOTYIIEHO JIBa-TpH HEJI0YeTa;
3. W HE Ooee OJTHOM HEerpyOoit OINOKHU " OJIHOTO Heo4eTa,
4 WU OKCIIEPUMEHT [IPOBELIEH HE [IOJTHOCTBIO;
5. WK B OIIMCAaHUU Ha6J'IIOI[€HI/II71 M3 OIIbITa AOMYCTHUII HCTOYHOCTHU, BHIBOJAbI CACIIAI HCIIOJIHBIC.

OrMmerka "3" CTaBUTCA, eciu YUEHHK:
1. mpaBUIBHO ONpEAETHJI IENb OMBITA; pPaOdOTy BBIMOJIHSACT MPABHIBLHO HE MEHEEe YeM HAarloJIOBUHY,
OJTHAKO 0O0BEM BBITIOJTHEHHOM YaCTH TAKOB, YTO MO3BOJISIET IMOJIYYUTh MPABHIIbHBIC PE3YIIBTAThI U BHIBOIBI
o OCHOBHBIM, MPUHIUITHAATBHO BO)XHBIM 3aauam paboTsr;
2. wm noaoop obopyAoBaHUs, 0OBEKTOB, MAaTEPHUAJIOB, a TakK)Ke pabdOTHI MO Hadaly OIbITa MPOBEN C
MOMOIIBIO YUUTENS; WM B XOJIE TIPOBECHUS OIBITA M M3MEPEHHUI OBUIM JIOMYIICHBI OIIHOKH B OTIMCAHUH
HaOJI0IeHUH, dopmynupoBaHUN BBIBOJIOB;
3. OTBIT MPOBOMIICS B HEPAIMOHAIBHBIX YCIOBHAX, YTO MPHUBEIIO K MOJIYYCHHUIO PE3YIbTATOB C OOJBIICH
MOTPEIIHOCTBIO; MM B OTYETE ObUIM JIOMYILEHBI B 001IEH CI0KHOCTU He 0oJjiee IByX OIIMOOK (B 3alMCIX
€IMHUI], U3MEPEHUX, B BBIYHCICHUAX, TpaduKax, TabnuIax, cxemax, u T.1I.) HE MPHHINIHAIBEHOTO JUTS
TaHHOM paboTHI XapakTepa, HO TIOBITUSIBIINX Ha pe3ynbTat BBITIOJTHEHMS,
4. nomyckaeT rpyOyr0 omwuOKy B XOJ€ JKCIepuMeHTa (B OOBsICHEHWH, B O(QOpMIIECHUU pabOTHI, B
cOOIOIGHUN TPaBUJI TEXHUKU O€30IaCHOCTH IpU padboTe ¢ MaTepuagaMu U 00OpyIOBaHUEM), KOTOpPAs
UCTIPABJISIETCS TIO TPEOOBAHHIO YIUTETIS.

OTmerka A CTaBUTCH, ecinu YUEHUK:
1. He ompemeNuy CaMOCTOSATENBHO IIEb OTBITA; BBINOJIHWI pabOTy HE TOJHOCTHIO, HE IMOJrOTOBHII
HY)KHOE 00OpyIoBaHUE W OOBEM BBIMOJHEHHON dYacTH pabOTHl HE TO3BOJIACT CJHENATh IMPABUIIBHBIX
BBIBOJIOB;

2. WIM  ONBITHl, HW3MEPEHUs, BbIUHUCICHUS, HAOMIOACHHUS  MPOU3BOJIMWINCH  HENPABUIILHO;
3. unu B xoze pabOThl U B OTYETE OOHAPYXKWIHCH B COBOKYMHOCTH BCE HEIOCTATKH, OTMEUYEHHBIE B
TpeOOBaHUAX K OIIEHKE "3
4. nomyckaet aBe (u Oosiee) TpyOble OMMOKH B XOJ€ IKCIIEPUMEHTA, B OOBSCHEHUH, B OPOPMIICHUHU
paboThl, B COOMIOICHUY TIPAaBUJI TEXHUKHA O€30MMacCHOCTH MPHU paboTe ¢ BEIIeCTBAaMU U 00OPYTOBAHUEM,
KOTOpbIE HE MOKET UCIPABUTH AK€ MO TPEOOBAHUIO YUUTETIS.

OHeHKa CAMOCTOATEC/IbHBIX IHCbMEHHBIX H KOHTPOJbHBIX pa60T.

OTmerka "s" CTaBUTCH, eciu YUCHUK:
1. BBITTOJTHIIT paboty 0e3 OIIMO0K u HEJIOUETOB;
2) JOIYCTHI HE Oonee OJTHOTO Hezo4eTa.
Otmerka "4'" craBUTCS, €CIM YUYEHHMK BBINOJHWI pPa0OTy MOJHOCTbIO, HO JIONMYCTWJI B Heil:
1. HE OoJtee OJIHOM Herpyooi OLINOKHU u OJIHOT'O HENOYETa;
2. Wi HE 6onee IBYX HE/I04ETOB.
Otmerka '"3" craBUTCS, €CIM YYEHHUK MPABUIBHO BBINOJHMI HE MeHee 2/3 paboThl WM JIOMYCTHIL:
1 HE 6osee IBYX rpyObIX o1mu0OoK;
2. wmm He Oojee oaHOW TpyObOi W omHOW HerpyOoil oOmMOKM ¥ OJHOTO HEAOYEeTa;
3. W HE 6oiee IBYX-TpEX HErpyobIX OIINO0K;
4 WIN OJTHOM Herpyooi OLINOKH U Tpex HE/I0YETOB;
5. wm npu  OTCYICTBMM  OMIMOOK, HO TpU  HATUYUM  YETHIPEX-MSITH  HEJIOYETOB.
Ormerka " CTaBUTCA, eciu YUEHHUK:
1. JOmyCTHIT YKUCIIO0 OMIMOOK M HEI0UETOB MPEBOCXOAAIIEe HOPMY, TPH KOTOPOH MOKET OBITh BHICTaBJIEHA
OIleHKa "3,

2. WK eCau MMPaBHUJILHO BBITIOJIHUII MEHEC IMOJIOBUHBI pa6OTBI.

OuneHka BBINOJHEHHS TECTOBBIX PadoT 10 OMOJIOrHH:

OLICHKA ‘ MHHUMYM MaKCUMyM




5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0 % 50%

OneHuBaHHE NPOEKTHOI PadoThl 0 0MOJIOTHHI

OO01e TpedoBaHUA K IPOECKTHOI padoTe mo OU0JIOrMH.

[IpencraBisieMblii MPOEKT NOJDKEH MUMETh TUTYJIbHBIA JHUCT C yKa3aHUEeM: (aMWINK, UMEHHU, OTYECTBA
WCIIOJIHUTENS. U PYKOBOJUTENS (€i) MPOeKTa, Ha3BaHUE IMPOEKTa, r0Jla HAMMCAaHUsS pabOThl, yKazaHUEM
Lenen 1 3aad MpOeKTHON paboTHI.

Coneprxanre MpOEeKTHON pabOThI TOJDKHO BKIIIOUATh TAKUE Pa3eiibl, KakK:

— BBEJCHHE, B KOTOPOM OOOCHOBBIBAETCS aKTYyallbHOCTh BBIOPAHHOW WJIM pacCMaTpPUBAEMOM
poOIeMBbl;

— MECTO ¥ BpeMsI BBITIOJTHEHUS paOOTHI,

— KpaTKoe OINKMCAHHWE HCIOJNb3YeMBIX METOJHMK C CChUIKAMH Ha HMX aBTOPOB (€CIH TaKOBBIC
HEO0OXOUMBI JI71s1 pabOTHI MITH UCIIOJIH30BANCH B HEH);

— CHCTEMaTU3HpOBaHHbIE, 00pabOTaHHBIE PE3YIbTAThI UCCIIEIOBAHUIA;

— BBIBO/JIBL, CAECTaHHBIE TIOCTIE 3aBEPILIEHUS PadOTHI HAJl IPOEKTOM;

— TPaKTUYECKOE HCIIOJIb30BAHHUE PE3YIbTATOB MPOEKTA;

— colMajbHas 3HAYMMOCTh MPOEKTA,

— mpwioxenue: Gpororpadun, CXeMbl, YUSPTEKH, TepOaAPHH, TAOTUIIBI CO CTATUCTUYECKUMH JTAHHBIMU
U T.J.

Kpurepun onieHKHM IPOEKTOB 10 OMOJIOTHN:

— YETKOCTh TIOCTABIICHHOH 11T U 33134,

— TEeMaTHYEeCKas aKTyaJbHOCTh M 00BEM HCIOJIB30BAHHOM JIUTEPATYPHI;

— 000CHOBaHHOCTh BHIOPAHHBIX METOMK VISl TPOBEICHUS HCCIICIOBAHUN;

— TMIOJIHOTA PACKPBITUS BHIOPAHHOM TEMBbI IIPOCKTA;

— 000CHOBaHHOCTh BBIBOJIOB M UX COOTBETCTBHUE ITOCTABJICHHBIM 33/1auaM;

— YpOBEHb NPEJCTABICHHBIX JAHHBIX, MMOJYYCHHBIX B XOJIC MCCIICAOBAHUS BBIOPAHHOW MPOOIEMBI
(oObekTa), ux 00padoTka (1mpu HEOOXOIMMOCTH);

— aHaJIM3 MOJIyYCHHBIX JIaHHBIX;

— Hanuyue B paboTe BBIBOJA WU MPAKTUYECKUX PEKOMEHAAIINN;

— KadecTBO odopmieHus paboTel (Hamuuue (poToMaTepHuaaoB, 3apUCOBOK, CIHMCKA HCIOJIb3YeMOM
JTUTEPaTyphl, FepOapHBIX MATEPUAJIOB K MPOEKTaM M0 OOTaHHUKE U T.1.).

KpuTepun olieHKH BBICTVILIEHHSI TOKJATYMKA 110 3aIlMTE NMPOEKTA:

— 000CHOBAaHHOCTb CTPYKTYpBI JOKJIaJa;

— BBIWICHEHHE TJIaBHOTO;

— TIOJIHOTA PACKPBITUS BHIOPAHHOIN TEMaTHKH UCCIIEIOBAHUS TPH 3aIUTE;
— HCHOJIb30BAaHUE HAIJISAHO-WIIIOCTPATUBHOTO MaTepHaa;



KOMIETEHTHOCTb, SPYIUPOBAHHOCTh JOKJIAJUMKa (BBICTYNAIOIIET0) W yMEHHE €ro OBICTPO
OpUEHTHPOBATLCS B CBOEH paboTe NpU OTBETaxX Ha BOIPOCHI, 33aJaBacMble KOMHCCHEW (4lIeHaMu
YKIOPHU WJIM 3KCIIEPTHOU KOMHUCCHUEH);

YPOBEHb IMPEACTABIEHUS JI0KJIala MO0 NPOEKTY (YMEHHUE MOJb30BaThCsS MPHU W3JI0KEHUU JIOKIALa U
OTBETAX Ha BOIIPOCHI MaTepUaIaMH, MOJyYEHHbIMU B XOJI€ UCCIIEI0BAHUS), YETKOCTh U SICHOCTh IIPH
OTBETaxX Ha BCE BO3ZHUKAIOIIME B XOJ€ JOKIIAJa BOIPOCHI IO IIPOEKTY, YTO SIBISAETCS HEOTHEMIIEMBIM
MOKa3aTeNIeM CaMOCTOSITEIIBHOCTH BBIITOJHEHHSI Pa0OTHI 1O BEIOPAHHOM TEMe.
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