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HHOACHUTEJBHASA 3AITMCKA

[Tpu pazpaboTke mporpaMMbl O OMOJIIOTUU TEOPETUYECKYIO OCHOBY JUISL ONPEEIICHUS MOIX00B
K (opMHpOBaHHIO coOAepKaHUS ydeOHOro mnpeamera «bBHOIOTHA» COCTaBWIM: KOHIENTYaJlbHbIE
nonoxerans GI'OC COO o B3auM0OOOYCIOBIECHHOCTH LENEH, CONEpKaHMs, PEe3yIbTaTOB OOyUeHUS U
TpeOOBaHUN K YPOBHIO MOJATOTOBKM BBIMYCKHHUKOB, MOJIOKEHHA 00 OOLMX LEeIsIX W NPUHLUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oomero obpasoBanus B Poccuiickoit
Denepannu, a TakKe MOJIOKEHUS O crienuduke OMoIoruy, €€ 3Ha4eHUH B TTO3HAHUU JKUBOM IIPUPOJIBI U
o0ecriedeHnn CyYIIeCTBOBaHMSA 4YenoBeyeckoro oOmectBa. COrjiacHO Ha3BaHHBIM — IIOJIOKEHHSIM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIH ITPOrPaMMBI 10 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMa mo Ouosoruu Aaé€T MpelICTaBICHHE O LENsAX, 00 oOmel crpaterun oOydeHUs,
BOCIIUTAHMS W pa3BUTHS OOydaromMXcsl cpeacTBamu ydeOHoro mpeamera «buosorus», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJEpIKaHHUE, €ro CTPYKTYpy, pacmlpeiielieHhe MO pasfeiaM U Temawm,
PEKOMEHAYEMYIO TOCJIEA0BATEIbHOCTh M3YYCHUsI Y4eOHOr0 Marepuaga ¢ Y4€TOM MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBf3€H, JOTMKM OOpa30BaTENbHOrO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B mporpamme mo OuoIOTHH TakKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JTUYHOCTHBIM,
METaINpeIMETHBIM U MIPEIMETHBIM pe3ylbTaTaM o0ydeHHus B (POpMUPOBAHMH OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHON  JESITeNbHOCTH/YUeOHBIX JEHCTBHI OOy4arolmuxcsi MO OCBOCHUIO COJCpPIKAHUS
OMOJIOTUYECKOTO 00pa30BaAHUSI.

B mporpamme mno Ouonoruu (10-11 xmaccel, 0a30BbIif YpPOBEHb) peaqU30BaH MPHUHIIUII
MIPEEMCTBEHHOCTH B M3yYCHHH OMOJIOTHH, O1aroapsi 4eMy B HEH MPOCMATPUBACTCS HAPABJICHHOCTh HA
pa3BUTHE 3HAHMIA, CBSI3aHHBIX C () OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUH O 30pPOBOM 00pas3e >KU3HU U
Oepe’KHbIM OTHOILLIEHMEM K OKpyXkatomeid mnpupoaHoil cpene. Ilostomy Hapsny ¢ HU3ydyeHHEM
00IIeOMOIOTUYECKIX TEOPH, a TaK)Ke 3HAHWUI O CTPOSHUH )KMBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH
OCHOBHBIX TMPOTEKAIOUIMX B HHUX TMPOIECCOB B TporpaMme IO OWOJIOTHH YIEIeHO BHUMAaHHE
MCTIOJIH30BAHUIO MTOJYYCHHBIX 3HAHUH B TIOBCETHEBHOW JKU3HU JIUISI PEUICHHUS TPHUKIIAJIHBIX 33]a4, B TOM
gyucne:  NpoQUIAKTUKH  HACIEACTBEHHBIX  3a00NIeBaHUN  YeNOBEKa,  MEIMKO-TeHETHYECKOro
KOHCYJIbTUPOBAHMsI, OOOCHOBAaHHS SKOJOTWYECKH IEIeCOO0pa3HOT0 TIOBENEHUS B OKpYKaromen
NPUPOJHON Cpele, aHaldM3a BIMSHUSA XO3SMCTBEHHOM JESITEIbHOCTH YEJNIOBEKAa Ha COCTOSIHHE
NPUPOJHBIX M HCKYCCTBEHHBIX DJKOCHCTEM. YCHJICHHE BHUMAaHHA K TPUKIATHOW HANPaBICHHOCTH
yuebHoro mpenmera «buonorus» MNPOAMKTOBAHO HEOOXOIUMOCTBIO OOECIeUeHUs] YCIOBHM JUis
pemieHusi OJHOM W3 aKTyaJbHBIX 3aJad IIKOJIBHOTO OMOJOTHYECKOro 00pa3oBaHUs, KOTOpas
npeanonaraer (OpMHUpPOBaHUE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aJalTUpPOBATHCS K H3MEHEHUSIM
JTMHAMUYHO Pa3BUBAIONIETOCS COBPEMEHHOTO MUpA.

buonmoruss Ha ypoBHe cpenHero oomiero oOpa3oBaHUS 3aHMMaeT BaxHoe MecTo. OHa
obecrieunBaeT (HOPpMUPOBAHUE Y OOYJAOIINXCS MPEACTABICHUN O HAyYHOW KapTHHE MHUPA, PACIIUPSET
1 000011aeT 3HaHUS O KUBOW MPUPOJIE, €€ OTIWYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHHW3alluu U
OBOJIIOIUK, CO3Ma€T YCJIOBUS JUIS: TIO3HAHUS 3aKOHOB JKHUBOW MPHPOIBI, (HOPMHPOBAHUS
(GYHKIIMOHATIBLHON T'PaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0€30macHOro odpasa *H3HH, SKOJIOTHYECKOTro
MBIIUIEHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbpiioe 3HaueHue OMONOTHS MMEET TaKXKe JUIsl PElleHUs] BOCIUTATENBHBIX W Pa3BHBAIOIINX
3a;ad  cpeaHero oOmiero oOpa3oBaHUs, coIUaiu3anuu oOydarommxcs. H3ydenwe Ouosoruu
obecrieunBaeT  yciaoBus yig  (OPMUPOBAHUS  MHTEIUICKTYalbHBIX, KOMMYHHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIbTYphl, CHOCOOCTBYET HHTETPALMA OMOJIOTHYECKUX
3HAHUW C TPEACTABICHUSMU W3 APYTUX Yy4EOHBIX NPEIMETOB, B YAaCTHOCTH, (PU3UKH, XUMHUH U
reorpadun. Ha3zBaHHble MOJIOKEHHS O MpelHa3HadyeHHH ydyeOHoro mpenmera «buonorus» cocraBuiin
OCHOBY Ui ONpEIENICHUs] TMOAXOAOB K OTOOPY U CTPYKTYPUPOBAaHHMIO €ro COJACpXKaHUA,
MPEJICTaBICHHOIO B IpOrpaMMe Mo OMOJIOTHH.



Otb6op conepxanus ydebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpPOCOOOPa3HOTo MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYaronrecs JA0JKHBI OCBOUTh
3HaHUS U yMEHUs, 3HauuMble i1 (popMUpOBaHUS OOIIEH KyJIbTYpHl, ONPEACISIONIUE aJeKBATHOE
MOBE/ICHUE YeJIOBEKa B OKPY’KAIOLIEH MPHUPOAHOI cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM >KU3HU U
NpaKTUYecKOl JesTtenbHOCTH. (Ocoboe MeCcTo B 3TOM CHUCTeME 3HAHWA 3aHMMAIOT JJIEMEHTHI
COJiep>KaHusl, KOTOpbIE CIYyXaT OCHOBOW [Uisi (OPMUPOBAaHHUS IMPEICTABICHUH O COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHUHE MHpa M LEHHOCTHBIX OpPUEHTALMSIX JIMYHOCTH, CIIOCOOCTBYIOLIMX
ryMaHU3aluyd OMOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypupoBaHHE COJAEp)KaHHS yd4yeOHOro MaTepuasa B THporpaMMe IO OHOJIOTHUH
OCYILIECTBIICHO C Y4ETOM MPUOPUTETHOrO 3HAUEHUSI 3HAHUU 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX KUBOM
IPUPOJBI, O €€ YPOBHEBOW OpPraHU3aAIMH U SBOJIIOLUHU. B COOTBETCTBUH C 3TUM B CTPYKTYpe y4eOHOTO
npenMera «buonorus» BbAENEHBl CIEAYyIOIIUE coAepxaTelbHble JUHUM: «buonorus kak Hayka.
Metoael HayyHOro nmo3HaHus», «Kierka kak Ouosormyeckas cucreMa», «OpraHusM Kak
Oouornorudeckas cucremay, «Cuctema U MHOrooOpaszue OpraHHYECKOro MUpa», «IBOJIOLUS KUBOU
HPUPOAB), «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wusyuenus yueOHoro mpenmera «buonmorus» Ha 06a30BOM YpPOBHE — OBIAJCHHE
00y4aroImuMUCs 3HAHUSAMH O CTPYKTYPHO-(D)YHKIIMOHAJILHOW OpPTaHM3allMU JKUBBIX CHUCTEM pa3HOTO
paHra u npuoOpeTeHre yMEHUN WCIOJIb30BaTh ATH 3HAHMS JUIS TPAMOTHBIX JIEHCTBUI B OTHOLICHUU
00BEKTOB JKUBOW TIPUPOJIBI U PEIICHUS PA3IIMIHBIX JKU3HCHHBIX TTPOOJICM.

JlocTtuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buosjorus» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTyIONUX 3a1au:

OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAHUU O OMOJIIOTHYECKUX TEOPHSIX, YUYCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUiIax, CIY)KalIMX OCHOBOH Mt (GOPMUPOBAHUS IMPEICTABICHUHA O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAy4HOro TO3HAHWs, CTPOCHHH, MHOTO00pa3uu H
OCOOCHHOCTSIX JKUBBIX CHCTEM pA3HOTO YpPOBHS OpraHM3alliM, BBIJAIOIIUXCS OTKPBITUAX H
COBPEMEHHBIX MCCIIEOBAHUIX B OMOJIOTHH;

¢bopMupoBaHHEe y O0OydYarOIIMXCS TO3HABATENIbHBIX, HWHTEJUIEKTYalbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaiu3a JaHHBIX O MyTAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TIIAIO0B, HACH U
MO/IXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alluy;

CTaHOBJIIEHHE y OOydaromuxcs oOmel KylabTyphl, (PYHKIIMOHAIBHON T'PaMOTHOCTH, Pa3BUTHE
YMEHHUM OOBSICHATH U OLIEHUBATH SIBJIICHUS OKPYXAIOLIEr0 MUPa KUBOI IPUPOJIbI HA OCHOBAaHUM 3HAHUI
Y OTIBITA, MOJIYYEHHBIX IPU U3YYEHUH OMOJIOTHY;

(dbopMupoBaHHE y 00ydarOIUXCsl YMEHUN WILTIOCTPUPOBATh 3HaUEHHE OMOJIOTMYECKUX 3HAHUI B
MPAaKTUYECKOW JIeATEIbHOCTH 4YEJIOBEKAa, Pa3BUTHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTU TIO3HAHUS YETOBEKOM KHBOW TPUPOIBL,
HEO0OXOIMMOCTH OEpeX HOr0 OTHOLIEHUS K Hel, COOMIOJIeHHsS STHYECKHMX HOPM IpH IPOBEIECHUU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIs MOBBIIIEHUS YPOBHS SKOJIOTHMUYECKOH
KYJIBTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHUE TPUOOPETEHHBIX 3HAHWM W YMEHUM B TIOBCETHEBHOW JKM3HU [UIS OIICHKH
MOCTIE/ICTBUIM CBOEH JESTeNbHOCTH M0 OTHOLICHHIO K OKpY)Kalollel cpesie, COOCTBEHHOMY 3/I0pOBbIO,
000CHOBaHUE U COOJI0ICHNE MEp TTPOPIITAKTUKH 3a007I€BaHUMN.

B cucreme cpennero oOmero obOpasoBanus «buosnorus», u3yyaemas Ha 0a30BOM YpOBHE,
ABIIAETCS O0053aTeldbHbIM Y4YeOHBIM MPEAMETOM, BXOJALIMM B COCTaB NpeaMEeTHOW olnactu
«EcTecTBeHHO-HAYUYHBIE PEIMETHI.

st u3ydeHust OMOJIOTMM Ha 0a30BOM ypOBHE CpPEIHEro 00Imero oOpa3oBaHUsS OTBOAMUTCS 68
gacoB: B 10 knmacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 yac B Hezlenio).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss kak Hayka. CBA3b OHONOrMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JIPYTUMHU
€CTECTBEHHBIMH HaykamH, ¢uiocopueil, 53TUKOH, OCTETUKOW U mpaBoM. Ponb Ouonoruun B
(bopMHpOBaHUN COBPEMEHHOW HaYy4HOU KapTHHBI MUpa. CuctemMa OMOIOrHYeCKHX HayK.

MeToapl MO3HAHUS JKUBOM MPHUPOAbI (HAOMIOJEHHE, SKCIEPUMEHT, OIMCAaHUE, H3MEpEeHHE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuie! u cxeMbl: «MeTo1bl TO3HAHUS )KUBON IPUPOJIBIY.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

[Ipaktnueckass pabora Ne 1. «Mcnosnb3oBaHME PA3NIMYHBIX METOAOB IIPU  U3YYEHUU
OHOJIOTMYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cucteMbl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus: Ouonoruu. OTIMYUE KUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOJIBI.

CpoiicTBa 6MOCHCTEM M HX pa3HOOOpas3ue. YPOBHU OpraHH3alMy OMOCHCTEM: MOJIEKYJSPHBIH,

KJICTOYHEBIH, TKAHEBBIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOI, 9KOCHCTEMHBII
(6roreoeHOTHYECKHI ), OMOC(EPHBI.
JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKU KU3HU», «Y POBHU OPraHU3ALMH KUBOH IPUPOIBI».

Ob6opynoBanue: moaens mosekyinsl JJHK.

Tema 3. XuMH4eCKHil COCTAaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUH COCTAB KJIETKH. XMMUYECKHE DIEMEHTBI: MAaKpOJIEMEHTBI, MUKPOJIEMEHTHI. Boxa
Y MUHEpAJIbHBIEC BELIECTBA.

@OyHKIMH BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHUecKoro 6anaHca.

benku. CocraB u cTpoeHne OeakoB. AMMHOKHUCIOTBI — MOHOMepbl OenkoB. HezameHumble u
3aMEHUMBIE AMHHOKHUCIOTHI. AMWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OCJIKOBOW MOJIEKYJIbI
(mepBUYHAas, BTOpPHYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE CBOMCTBa OEIKOB.
buonoruueckue GpyHKIMu OEIKOB.

@depmeHTBl — OuWojoruyeckue Karamuzatopel. CTpoeHue ¢epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cneuuduuHocth. Kopepmentsl. Butamunel. OTinuust pepMEHTOB OT HEOPraHMYECKUX
KaTaJan3aTopoB.

VYrneBonpl: MoHOcaxapuabl (TTIOKO3a, puboO3a W JIe30KCHMpHO03a), nucaxapuabl (caxaposa,
JIAKTO3a) U MoJMcaxapubl (KpaxMai, TIMKOTeH, LeJUT0103a). buonornueckue GpyHKIUN yriaeBo0B.

Jlununel: Tpurmuuepuabl, Goconunuas, crepouabl. ['uapoduibHO-TUAPOGOOHBIE CBOMCTBA.
buonornueckue QyHkimu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JIMIHIOB KAaK HCTOYHHUKOB
SHEPTHUH.

Hyxneunosbsie kucnorel: JIHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u pynkuuu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKuuu.

[utonorus — Hayka o kinerke. KierouHas Teopust — mpuMep B3aMMOJEHCTBUS Uei U (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/Ibl U3y4eHUs KIETKH.

Knerka kak mnenoctHas jkuBas cuctema. OOMe NpPU3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMOpana, moJiekyibl JIHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tumbl  KimeTok:  JyKapuoTHyeckas M NpokapuoThueckas. (OcoOEHHOCTH  CTPOEHUS
MpoKapuoTHUeckor KieTku. Kiterounas crenka Oakrtepuii. CTpoeHHE JYKApUOTHYECKOW KIIETKH.
OCHOBHbBIE OTJINYHSI PACTUTENILHON, )KUBOTHOM U TPUOHON KIICTKH.

IloBepXHOCTHBIE CTPYKTYypbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIMKC, HX (QYHKIUH.
[Tna3maruueckass MemOpana, e€ cBoiictBa u ¢Qyskouu. LuTorumasma u €€  OpraHoOHWBI.



OnnomemOpanusie opranougsl kietku: OIIC, ammapar ['onbmpku, sm3zocomsl. IlogyaBTOHOMHBIE
OpraHouzbl KJIETKM: MHUTOXOHApPHWH, IIacTHibl. lIpomcxoxneHne MHUTOXOHAPUN W IntacThl. Bunuel
wiactua. HememOpaHnHble OpraHOUABI KJIETKH: pPUOOCOMBI, KIETOYHBIA LEHTP, HEHTPHOIH, PECHUYKH,
KryTuku. OyHKIUM OPraHoOUAOB KIETKU. BKitoueHus.

Snpo — perynsaTopHblii HeHTp kieTku. CTpoeHue sijpa: siiepHas 000JI0YKa, KapHOIUIa3Ma,
XPOMAaTHH, SAPBIILKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Lllneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX 3JIEMEHTOB B HEXMBOW mpupone», «Pacnpenenenue
XUMHMYECKHX JIEMEHTOB B KUBOU IIPUPOICH.

Tabnuups! u cxemsl: «llepuoanueckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTPOEHHE MOJIEKYJIbI
BOJbI», «buocunTe3 Genka», «CtpoeHue Moiekyibl Oenka», «Ctpoenue depmentay, «HykienHoBbIe
kucnotel. JJHK», «Ctpoenune monexkynsl AT®», «CtpoeHue sykapuoTHUecKOl KieTku», «CTpoeHue
KUBOTHOM KIIETKH», «CTpO€HHE pPacCTUTEIbHOW KIETKH», «CTpoeHue NPOKapUOTHYECKON KIIETKW),
«CTpoeHue snpa KIeTKW», «YTIeBOAb», «JIUmuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHME JUIsl IPOBEACHUS HaOIIOAEHUM,
U3MEpEHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabGoparopHble H NpaKTUYecKue padoThbl:

JIaGoparopHnast pabora Ne 1. «/3yueHne KaTanUTUYECKOH aKTHBHOCTH (PEPMEHTOB (Ha IpuUMepe
aMMJIa3bl WK KaTalla3bl)».

JlaboparopHast padota Ne 2. «/3y4eHHe CTPOCHHS KICTOK PACTCHUH, J)KUBOTHBIX U OAKTEPHH IO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIMUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BeliecTB, WM METa00dU3M. ACCUMUIIAINS (TUIACTUYECKHH OOMEH) M JTHCCHUMUIISIIUS
(pHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonnu3ma. Pois 3aKOHOB coOXpaHeHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa00I13Ma.

Tunsl 0OMeHa BelecTB: aBTOTPOPHBINA U reTepoTpopHbIA. Posib pepMeHTOB B 0OMEHE BELIECTB U
IIPEBPALLICHUY HEPTUU B KIIETKE.

®orocunres. CBeroBas U TeMHOBast ¢a3bl porocuHTe3a. Peakunu porocunresza. IPpPeKTHBHOCTh
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A JJIs )KU3HU Ha 3emiie. BiusiHue ycnoBuii cpessl Ha pOTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCUHTEe3. XEeMOCHHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUTsl )KU3HU Ha 3eMie.

OHepreTudeckuii oOMeH B KkieTke. PaciieruieHune BelIecTB, BBIJEIECHHE U aKKyMYJIHMpPOBaHUE
SHEpPIuu B KIETKe. DTalbl SHepreTuueckoro ooMena. I'nmukonus. bpoxenue u ero Buabl. Kucnoponxoe
OKHUCJIEHHWE, WU KJIeTouyHoe JpixaHue. OxucnutenbHoe QochopunupoBanue. IPGPEeKTHUBHOCTh
HHEPreTUUecKOro oOMeHa.

Peakuuu matpuunoro cuntesa. I'enerndeckas unpopmanus u JJHK. Peanuzauus renerndeckoit
uHpopManuu B KieTke. ['eHeTHUecKnit Ko U ero cBorMcTBa. TpaHcKkpunuus — MaTpuunblii cunte3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. DTanbl TpaHcasauuu. KogupoBanne aMUHOKHCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopust otkpeitus BupycoB (. WM. MBanoBckwii).
OcoOeHHOCTH CTPOEHHUS U KU3HEHHOTO 1IMKJIa BUPYcoB. bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX
U 4eJoBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummynonepunurta udenoreka (BUY) — Bo3Oyautens
CIIMda. OOpatHasi TpaHCKpPHUIIIMS, peBepTaza M uHTerpasa. IIpodmiakTuka pacmpocTpaHEeHHUs
BHPYCHBIX 3a00JICBaHUM.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuier u cxembl: «Tumnbel nutanus», «Merabomuzmy», «MUTOXOHAPUSI», «IHEPTeTUICCKUI
obmeny, «Xmoporacty, «®orocuntesy, «Ctpoenne [JHK», «CtpoeHne u GyHKIIMOHUpPOBAHUE TEHAY,



«Cunte3 Oenkay», «'enernueckuit kony, «Bupyce», «bakrepuodarun», «CTpoeHne U KU3HEHHBIN ITHKII
Bupyca CIIM1/]a, 6akrepuodaray, «Permmkanus JJHK».

Ob6opynoBanue: moaenu-anminkamu «Yasoenue IHK u tpanckpunums», «buocunres Oenkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslidi 1uKJI, WIM OSKU3HEHHBIM MK KieTkd. WHrepdaza u wmuto3. Ilpormeccsr,
npoTekaromue B uatepdase. Perumkanus — peakuus marpuunoro cuate3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HaOOp — KapuOTHIL. JIUTUTOWTHBIN U TaITIOMAHBIH XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
[{uTomornyeckue OCHOBBI Pa3MHOKEHUS U MHIMBUIyaJIbHOTO PA3BUTHS OPraHU3MOB.

Henenne knetku — muro3. Craauu muto3a. lIpouecchl, mpoucxonsdiiue Ha pa3HbIX CTaAMUAX
MHTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemMas rubesnb KJIETKH — alonTo3.

@opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrioyioe W 1mosioBoe. Buapl Oecriosoro pasMHOMKEHUS:
JieieHue HaJBO€, IOYKOBAaHHE OJIHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metios. Craauu meitosa. [Iponecchl, mpoucxosiue Ha cTaausx meiioza. [loBenenne xpomocoM B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca M 3HaU€HUE MeH03a.

'ameTorenes — mpormecc 00pa3oBaHUS IOJIOBBIX KJIETOK Y JKHBOTHBIX. [lOJNOBBIE >Keye3bl:
CeMEHHMKU U sW4YHUKU. OOpazoBaHuMe U pa3BUTUE IMOJOBBIX KIETOK — TaMeT (CHepMaTO30W/I,
SAULEKIIeTKa) — crepMaroreHe3 u oBoreHe3. OcoOEHHOCTH CTPOCHHUS SHIIEKIETOK U CIIEPMaTO30HM/I0B.
OmnonorBopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHanbHOE pa3BuUTHE (IMOpHOreHe3). OTambl
SMOPHOHAJIBHOTO PAa3BUTUSl Y TO3BOHOYHBIX >KUBOTHBIX: JpOOJIEHHE, TacTpyJsLUs, OpraHoreHes.
[ToctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOTO  Pa3BUTHUS: TPSIMOE, HENpsIMoe
(MmmunHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHMU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH, CTaauu
pa3BUTHS.

JdemoncTpanum:

Tabmuipr w1 cxembl: «DOpMBI Pa3sMHOXKEHHUS OpPraHU3MOBY», «JIBOWHOE OIJIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil», «BereraTnBHOEe pa3MHOXEHHE pacTeHui», «JleneHue KieTku OakTepuit»,
«CTpoeHHEe TOJOBBIX KIETOK», «CTpoeHue XxpoMocombl», «Kierounsiii nukmy, «Permkanus JHK»,
«Muto3», «Meio3», «IIpsmoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIIUTAIOIIUX U YEJIOBEKAY,
«OCHOBHBIE CTaJIM OHTOT'CHE3a.

OO6opynoBaHue:  MHUKpPOCKON,  MHKporpenaparbl  «CrepMaro30uJbl  MIIEKOMUTAIOIIETOY,
«inekserka mitekonuTaromero», «Kaprmokmues B KJI€TKax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anmukanus «/lenenue kierkny», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlaGoparopnas pabora Ne 3. «HaOmromenume MUTO3a B KJIETKaxX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnass pabora Ne 4. «M3yueHue CTpOEHHUS TIOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[IpenmMer u 3agauu reHeTuku. Mctopus pa3BuTHs reHeTUKU. Pojb UTOIOTMM U SMOPUOJIOTUH B
CTaHOBJICHUHM T'eHETUKU. Bkiag poccuilckux M 3apyOeXHBIX YUYEHBIX B pa3BUTHE T€HETUKU. MeToJbl
TCHETUKH  (THOPUIOIOTHYECKUH, IUTOTEHETUYECKHH, MOJEKYISIpHO-TeHeTHYecKuii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaxX CKpELIUBaHUI.

3aKOHOMEPHOCTH HAacEeAOBaHUsl MPHU3HAKOB, ycTaHOBIeHHBIE . Menaenem. MonoruOpumgHoe
CKpeluIrBaHue. 3aKOH eInHO-00pa3usi THOPHIOB MepBOro rnmokoyeHus. [IpaBuno 1oMuHUPOBaHMS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctoTel ramert. [1os1HOE M HENMOJIHOE JOMUHUPOBAHUE.



JurubpunHoe CKPEILBAHHUE. 3aKoH HE3aBHCUMOI'0 HaCJIEJOBAHMUSI IIPU3HAKOB.
[{uToreHeTMyeckue OCHOBBI ~ JUTMOPUIHOIO  CKpEIMBaHUA. AHAIU3UPYIOILEE  CKpEIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTNPEACTICHHUS TeHOTUIIA OCOOH.

CueruieHHoe HacienoBaHMe Ipu3HakoB. Pabora T. Moprana no cuemjIeHHOMY Hacll€ZJOBaHUIO
reHoB. HapymieHue cleruieHs TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XPpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ eHeTUUEeCKHEe KapThl.

I'enernka nosa. XpOMOCOMHOE ONpeAesieHHuEe I1oia. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsbIe U reTeporaMeTHbIE Opranu3Msl. HacnenoBanne npu3HaKoB, CHEIICHHBIX € IIOJIOM.

N3menunBOoCTh. BHIbl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HACIEACTBEHHas. Posb cpenbl B
HEHACJEeJICTBEHHONM  M3MEHYMBOCTH.  XapakTepUCTUKAa  MOJU(PHUKALMOHHON  HM3MEHUYMBOCTH.
BaprnannoHsbli psa v BapuanMoHHas Kpuas. Hopma peakumm npusHaka. KoiaudecTBEeHHbIE U
KayeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKALIMOHHON U3MEHYUBOCTH.

HacnencrBennas, wiy reHOTUIIMYECKAs, N3MEHUMBOCTL. KoMOMHATHBHAS M3MEHYMBOCTE. Melo3
U TIOJIOBOM MpOLIECC — OCHOBA KOMOMHAaTHMBHOM M3MEHYMBOCTH. MyTalMOHHAas HW3MEHUYUBOCTb.
Knaccudukanuss myramnuii: TreHHbBIE, XpPOMOCOMHBIE, T€HOMHBIC. YacToTa M NPHYMHBI MYTaIUil.
MyrareHHsle (akTopbl. 3aKOH TOMOJIOTUYECKMX pSJOB B HacleNCTBeHHOW wu3MmeHunBoctu H. U.
Basuinosa.

BHesnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTbD.

I'enernka 4enmoBeka. Kapuotun 4yenmoBexka. (OCHOBHbIE METOJbl TE€HETUKH 4YeEJIOBEKa:
IeHEAIOTNYECKUH, OJM3HELOBBINA, IIUTOreHETUYECKHH, OMOXUMUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUH.
CoBpeMEHHOE ONpEJeIEHUE T€HOTHIA: MOJHOT€HOMHOE CEKBEHHUPOBAaHUE, N€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouibto [111P-ananu3a. HacieactBenHble 3a001€eBaHus YellOBEKa: TeHHbIe 00JI€3HH, 00Ie3HU
C HACJIEJICTBEHHOW MPEAPACIIONIOKEHHOCTHIO, XpPOMOCOMHBIE 0oJie3HU. CoMaTniyeckne 1 TeHepaTUBHBIC
mytanuu. CTBOJIOBbIE KJIETKHU. [IpuHIMITBI 340poBOro 0Opa3a *KHU3HH, JUATHOCTHUKHU, TPOPUIAKTUKU U
JICYEHHUs] TeHETUUECKUX 0ose3Hell. MennKo-reHeTHYecKoe KOHCYJIbTHPOBaHUEe. 3HaUeHUEe MEAUIIMHCKON
TEHETHKH B NPEIOTBPAILEHUH U JICYEHUU T'eHEeTUYECKHUX 3a00JIeBaHUI yenoBeka.

JdemoHcTpaumnu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckuit,
H. 1. BaBuiios.

Tabnuue! u cxemsl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 IIUTOreHeTHYecKass OCHOBa», «3aKOH
pacillelyieHusT ¥ ero ILUTOT€HEeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «/luruOpuanoe
ckpeuBanue»,  «lluTormoruueckue  OCHOBBI ~ JUTMOPUAHOTO  CKpemuBaHus»,  «Meilo3y,
«B3aumoelicTBHE AJUIEIBHBIX T€HOB», «['€HEeTHYeCKHe KapThl PACTEHHUW, JKUBOTHBIX M YEJIOBEKa»,
«['enernka nomna», «3akOHOMEPHOCTH HACJIEJOBAHMUSI, CLIEIUIEHHOTO C TI0JI0M», «KaproTuIiel uenoseka u
KHUBOTHBIX», «Buabl n3meHunBoctn», «MoaudukanroHHas W3MEeHYMBOCTbY, «HacienoBanue pesyc-
¢bakTopay, «['eHeTHKa rpymni KpoBu», «MyTallmOHHAs ©3MEHUYUBOCTH.

O6opynoBanue:  Mojaenu-anmiukauuu — «MoHorubpuaHoe — ckpemuBaHue»,  «HemomHoe
JOMUHHMpOBaHUE», «JurnbpunHoe ckpemmBanuey, «llepekpéct XpoMocom», MHUKpPOCKON U
Mukponpenapar «/po3zoduna» (Hopma, MyTaiuu Gopmbl KpbUILEB U OKpacku Teina), repbdapuii «I'opox
IIOCEBHON».

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlaGoparopnast pabota Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTMOPUAHOTO W JAUTHOPUIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGoparopnast pabora Ne 6. «3yueHne MOAM(PHUKALMOHHON W3MEHUYMBOCTH, HOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JIaGoparopnas padota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOTpenapaTax.

[Tpaktrueckas padota Ne 2. «CocTaBlIeHHE U aHAIIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Mpouecc. 3apoKICHHE CEJNeKIMU M JoMecTukarusa. Yuenue H. .
BaBuioBa o0 1eHTpax MNPOUCXOXKIEHHS W MHOrooOpasusi KyJIbTYypHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COopT, mopoJa, ITaMM.



CoBpeMeHHbBIE METO/IbI CeNIEKIIMH. MacCOBbI 1 HHAUBUAYAJIbHBIN OTOOPHI B CEIEKIIMU PAaCTEHUI
U JKUBOTHBIX. OlEHKa 3KcTepbepa. BInM3KopoacTBEHHOE CKpeliMBaHue — MHOpUIMHT. YucTas JIUHUS.
CkpeuiuBaHue 4YMCTHIX JIMHUNA. ['ereposuc, miau rubpuaHas cuwia. HepoacTBEHHOE CKpEIMBAHUE —
ayropununr. OtpanénHas rubpuauszanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M IOJIy4eHUe
MOJIMILIONO0B. JIOCTHKEHUSI CEIEKIIUU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomorust Kak oOTpacib IPOM3BOACTBA. ['€HHas MH)KEHEpHs. OTalbl CO3JaHUs
pexomOunanTHOU JIHK m Tpancrennsix opranu3moB. Kierounas mmxenepus. KieTodnble KyabTyphl.
MuKpoKnoHaJIbHOE pa3MHOKEHHE pacTeHMI. Knonuposanue BBICOKOITPOYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJIOTMUYeCKue M 3tudeckue npodinembl. MO — renernyecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoOB.

TaOnuip! u cxembl: kapTra «LleHTpbl MPOUCXOKIEHUSI 1 MHOr000pa3usl KyJlbTYPHBIX PacTEHUI»,
«[Toponpl mOMaIIHUX >KUBOTHBIX», «CoOpTa KyJIbTYPHBIX pacTeHui», «OTaanéHHas TUOpUAN3ALULY,
«Pabotel akagemuka M. @. MBanosa», «llomumionausay, «OOBEKTh OMOTEXHOJNOTHMY, «KileTouHbIe
KYJIBTYpPBI ¥ KIIOHUpOBaHue», «KOHCTpynpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IJI0JI0B U KOPHEILJIOI0B TUKUX (OPM U KYJIBTYPHBIX COPTOB PacTEHUH,
rep6apuii «CenbCKOX035HCTBEHHbIE PACTEHUSI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHbIE METOJbl M JIOCTHXKEHMS CEJIEKLIMM PAacTeHUH M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHLIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBII Yy4YacTOK, B TEIUIMYHOE
XO03SICTBO, JJaA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBosnronMOHHAs OHOJIOTHS.

[IpeanochIki BO3HUKHOBEHHS HBOJIIOIMOHHOW TEOPHH. DBOJIOLNMOHHAS TEOPHUS U €€ MECTO B
6uosioruu. BiusiHIE SBOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa 3BoJOLMU. [lameoHToNnOrMueckne: MOCaeA0BATEIbHOCTh TMOSBIECHUS BUAOB B
MAJICOHTOJIOTUYECKOM JIeTONMUCH, MepexoHble (GopMbl. buoreorpaduueckue: cXoACTBO U pa3inyue
dayH u ¢10p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3inyusg SMOPHOHOB Ppa3HbIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHBIE OPIaHbl, aTaBU3MBbI.
MonexkyaspHO-OMOXMMUYECKHE:  CXOJICTBO  MEXaHU3MOB  HACJIECTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OpraHu3MOB.

OpomonnonHas teopus Y. JlapBuna. IIpeanocbuiky BO3HMKHOBEHMS AapBHHU3MA. [[BHxKyliue
CWJIBI 3BOJIIOUMU BUIOB MO JlapBuHY (M30BITOYHOE Pa3MHOXKEHHE IMpPHU OrPAaHUYEHHOCTH PECYpCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [lonmynsanus kak eIMHUIA BUAA U IBOJIIOLNN.

JBuwxymue cuibl ((akTopbl) SBOJIOLNMU BUAOB B MpuUpoje. MyTallMOHHBIA Ipolecc U
KOMOMHATHBHAs U3MEHUMBOCTD. [lonysroHHbIe BOJIHBI U ipeid reHoB. M30smus 1 MUTparus.

EctectBenHbIil 0TOOp — HanpaBisomui pakTop 3Bosounnd. @OpMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHM3MOB Kak pe3ylnbTaT 3Boiouuu. IIpumepsl mpucnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bl U UANO-aJalTAIIH.

Bun wu  BumooOpazoBanme. Kputepun Buzma. OcHoBHbIE (GOpMBI  BHI000Opa30BaHUS:
reorpaguueckoe, 3K0JI0rHIecKoe.

MakposBomtoniust.  PopMmbl  IBOTIONUH:  (QHUICTHYECKas, TUBEPreHTHas, KOHBEpPreHTHas,
napaensHas. HeoOpaTuMocTs 3BONIOLNN.

IIpoucxoxaeHue OT HeCNEUHaIU3UPOBAHHBIX NpeakoB. [Iporpeccupyromas crnenuanu3anus.
AnanTuBHas paauanus.



JdeMoHcTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkeinb,
®. Mromiep, A. H. Cesepiios.

Tabmuuel u cxemsl: «Pa3BuTHE OpraHMYECKOro MHMpa Ha 3emiiey», «3apObIId MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl 00pbOBI 3a cymecTBoBaHUE», «EcTecTBeHHBI 0TOOPY,
«MHorooOpa3ue COpTOB  pacTeHui», «MHoroo0Opasue NOpOJ  KHUBOTHBIX», «llomymsaiuu»,
«MyTanoHHasi HW3MEHYMBOCTB», «ApoMop¢o3sl», «Mamoamantanum», «OOmas aereHepanusy,
«IBmwxymme cuibl 3Boarouuny, «Kapra-cxema Mapupyra nyremectsust Y. Jlapsuna», «bopsba 3a
cymectBoBanue», «lIpucrnocobmeHHOCTs OpraHu3MoB», «leorpaduyeckoe BHI000pa3OBaHUEY,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

ObopynoBaHue: KOJJICKIHSI HACEKOMBIX C Pa3JIMYHBIMU THIIAMU OKPAcKH, HAOOP IJIOZ0B U CEMSH,
Kosekust «IIpumepsl 3alUTHBIX NPUCIOCOOJIEHUH Y )KUBOTHBIX», MOJeNb «OCHOBHbIE HalpaBJICHUS
ABOJIIOLIMNY, 00bEMHAs Moieb «CTPOEHHE TOJIOBHOI'O MO3Ta MTO3BOHOYHBIX ).

buoreorpaguyeckas kapra mupa, komiekuus «PopMbl COXPAHHOCTU HCKONAEMbIX JKUBOTHBIX U
pactenuii», wmonens ammukanus «llepekpéct xpomocom», BiaxHble npenaparsl  «Pa3zButue
HacekoMoro», «Pa3BuTHe JIArymkun», Mukpomnpenapar «posoduna» (Hopma, Myraunu GopMbl KpbLIbEB
U OKPACKH Teja).

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHuHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JIaGoparopHas pabora Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIbHOIO
XapakTepay.

Tema 2. Bo3HuKHOBeHHe ¥ pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble MPEACTABICHUS O 3apOKICHUM >KU3HU. HayuHble TMIOTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emJse: abuoreHe3 M MaHcHepMus. XUMHUYecKas IBOJIOIMSA. AOHMOTEHHBIM CHHTE3 OpraHHMYecKUX
BEUIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE MOJATBEP)KIECHUE XHMHUYECKOM 3SBOJIIOIMH.
HauanbHble stambel 6uosnorndeckoil sBomoruu. I'mnoreza PHK-mupa. dopmupoBanre mMeMOpaHHBIX
CTPYKTYp U BOSHHUKHOBEHHE MPOTOKJIETKU. [lepBrie KieTku U ux 3Boitonus. PopMUpOBaHUE OCHOBHBIX
IPYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie o spaM u nepuogam. Karapxei. Apxeickas U IpOTEpO30MCKas IPHI.
[Taneo3olickass spa u e€ mnepuoAbl: KeMOPHMCKHMHA, OpIOBUKCKUM, CHIypUHCKHUI, JEBOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iickas opa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ neproibl: MaJIeOreHOBbI, HEOT€HOBBIN, aHTPOITOI€HOBBI.

XapakTepucTUKa KiauMara M TeoJoTMYecKuX mpoueccoB. OCHOBHBIE 3Tambl  3BOJIOLUU
PacTUTENIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U kMBOTHBIX. [losiBIeHMe, pacuBeT U
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BoJoIUU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIITbI
OpPraHHU3MOB.

DOBoIONUS YeraoBeKa. AHTPOMOJIOTHS KakK Hayka. Pa3BuTue mpeacTaBieHUN O MPOMCXOXKIEHUU
yenoBeka. Meronbl M3ydyeHMsl aHTpomnoreHe3a. (CXOACTBa M pa3jiMuusl YEIOBEKa U JKUBOTHBIX.
CucremMaTn4ecKoe MOJ0KEHHUE YEIOBEKA.

JBwxyue cuisl (pakropsl) aHTponorenesa. HaciencrBeHHass H3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaAMM ¥ BETBU 3BOJIOLMHU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensiil, YenoBek
npsaMoxoaamui, Yenoek HeanaeprainbCkuid, UenoBek pasymHbldi. HaxoIKu HCKOmaembIX OCTaTKOB,
BpeMs CyLIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenoBeueckne pacbkl. OCHOBHBIE OOJBIINE pachkl: €BpOINEOUAHAs (€Bpa3wiiCKas), HErpo-
aBCTpaJIONIHAs (3KBaTOpHAJIbHASA), MOHTI'OJIOUIHAs (a3maTcko-aMepHKaHCKas). Yeprsl
IPUCIIOCOOJIEHHOCTH NPEACTAaBUTENCH YEeIOBEUYECKUX pac K YCIOBMSIM CyllecTBOBaHMs. EauHCTBO
yenoBedeckux pac. Kputuka pacuzma.



JdeMoHcTpanuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. dapBuH.

Tabmuup! 1 cxemsl: «Bo3HukHOBeHHE CONHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYECKOI0 MUPay,
«PacturenbHas kinerka», «OKuBoTtHas knerka», «lIpokapuornueckas kietka», «COBpeMEHHas CUCTEMA
OpraHu4ecKkoro Mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHUS YEIOBEKa M YeIO0BEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa NaJCOHTOJOIMUECKUX HaXOAOK IPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/IpeBHenmue moan», «JpesHue moan», «llepBbie COBpEMEHHBIE 0N, «HeI0BeuecKre pachi».

Ob6opynoBanue: Mmyisku «lIpoucxoxaenne yeaoBeka» (OIOCTbI aBCTPATIONHUTEKA, TUTEKAHTPOIA,
HeaHJIepTaiblia, KpOMaHbOHIIA), CICTIKH WM U300paKeHUsI KAMEHHBIX OPY/IHH MepBOOBITHOTO YEJIOBEKa
(xamMHH-4oMIEepsl, pyOuia, ckpebiia), reoXpoHoIoruyeckas Tadbauna, Komiekuus «PopMbl COXpaHHOCTH
HCKONIAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IpaKkTH4YecKue padoThbi:

[Ipaktuueckass padora Ne 1. «M3yueHuHe HMCKOMAEMBIX OCTATKOB PACTEHUM M >KHUBOTHBIX B
KOJUIEKLIASAX».

OKcKypcusi «OBOJIOLUS OpPraHM4yeckoro Mupa Ha 3emse» (B €CTECTBEHHO-HAy4YHBIH WU
KpaeBequecKuii My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

OKojorus Kak Hayka. 3aJladyd U paslenbl dKOJIOrMH. MeToasl dKOJOTMYECKMX MCCIIEIOBaHUM.
DKOJIO0rM4ecKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HAa3€MHO-BO3/YIIHAs, IIOYBEHHA,
BHYTpUOpPraHU3MEHHas!.

Okonorndyeckue ¢axtopsl. Knaccudukanus skomoruyeckux  (QaxkTopoB: aOUOTHYECKHE,
OMOTHYECKHE U aHTPOINIOTeHHEBIE. J[efiCTBHIE HKOIOTHIECKUX (PAKTOPOB Ha OPTAaHU3MBI.

AbuoTtnueckue (GaxkTOpbl: CBET, TeMmIepaTypa, BiaxkHocTh. DotonepuonusM. IIpucnocobnenus
OpPraHMU3MOB K JIEHCTBHUIO abnoTH4ecKuX (hakTopos. bruonornueckrue puTMsl.

buotnueckue Qaxtopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHM: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3z u ero Qopmsl. Ilapasutusm, koomepaius, MyTyajlin3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJeOHUYeCTBO). AMEHCAINW3M, HelTpanu3M. 3HaueHue OHOTHYECKHX B3aMMOJEHCTBHM  UIs
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKH NOMyJsuud. OCHOBHBIE [TOKA3aTENN MOIMYJIALANA: YHCIEHHOCTD,
IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTPALIUA. JJMHAMUKA YUCIEHHOCTH MOMYJIALHNU U €€
perysanus.

JdemoHcTpaumnu:

IToptpetsl: A. I'ym6onbaT, K. @. Pynbe, 3. I'ekkens.

Tabmuier u cxembl: kapra «lIpuponnbie 30HBI 3emin», «Cpeabl OOUTaHMS OPraHU3MOBY,
«Doronepuoansm», «llomynauun», «3aKOHOMEPHOCTH POCTA YHCICHHOCTU MOMYNIALUU HHPY30pHU-
Typenbkny, «[Iuiesplie nenmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopatopHas pabotra Ne 3. «Mopdonornyeckne OCOOCHHOCTH pPACTEHUN M3 Pa3HBIX MECT
OOUTaHUSY.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCa.

ITpakTryeckas padora Ne 2. «ITocu€r MIOTHOCTU MOMYJISILMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. CooO1ecTBa U IK0OJI0rHYeCKHEe CHCTEMBbI.

CoobmiecTBo opranu3zmMoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHJOBasi, NMPOCTPAaHCTBEHHa,
Tpouueckas (nuieas). Buasi-noMuHanThl. CBsI3u B OMOIIEHO3E.

Dkonoruveckre cucteMbl (dKocucTteMbl). [loHsTHe 00 »SKocucTemMe ©  OHOTrEOleHO3E.
QDyHKIMOHAIBHBIE KOMIIOHEHTHI KOCHUCTEMBI: MPOLYLIEHTBI, KOHCYMEHTHI, peayleHTel. Kpyrosopor
BEIIECTB U MOTOK PHEPruM B 3KocucreMe. Tpoduueckue (muiieBbie) YpoBHU dKocucTeMbl. [luieBsie
uenu ¥ ceth. OCHOBHBIE TIOKA3aTENN SKOCUCTEMBL: OHoMacca, IPOAYKIH. DKOJIOTHYECKUE MUPAMUIbL:
NPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBoicTBa SKOCHCTEM: YCTOHYMBOCTb, CaMOpPETryJsIus,
pazButue. Cykieccus.



IIpuponHble  3KOCHCTEMBL. OJKOCHCTEMBI 03€p U peK. OKOCHUCTEMa XBOMHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpONIOTEHHBIE  HKOCUCTEMBI. ATPOIKOCHUCTEMBI.  YpOosKkocucTeMbl. buonormueckoe u
XO03sIHCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢axTop ycroiumBocTH d3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3eMiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouochepst. XKusoe
BemecTBO M ero (yHkuuu. OcobeHHOCTH OHOocdephl Kak I100aabHOM 3KOcHCTeMbl. JlMHaMUYeckoe
paBHOBecHE U 00paTHas CBsA3b B Onocdepe.

KpyroBopotsl BemecTB 1 OMOre0XMMUYECKHE IUKIIbI 3JIEMEHTOB (yIiiepoa, a30Ta). 30HaJIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Omocdepe 3emin. AHTPONOTCHHBbIE HM3MEHEHUs B Oumocdepe. [mobambHbIE
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymectBoBaHue Mnpupoasl U 4yenoBedecTBa. CoxpaHeHMe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctd Onocdepsl. OcHOBa panMOHAIBHOTO YHPABICHHUS MPHUPOJHBIMH pecypcaMd H HUX
ucnosib3oBanue. JlocTrkeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemMoHcTpanum:

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

Tabmuiper u cxemel: «llumesble nenu», «buoneHos3: coctaB u cTpykrypa», «lIpupoansie
cooOuiectBay, «llenu nutanus», «konoruyeckas nupamuaa», «buocdepa u yenoek», «IKocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOro Jeca», «buomeHo3 Bogoémay, «ATpOIeHO3Y,
«I[IpumepHbIEe aHTPONOIreHHbIE BO3AEHCTBHS Ha MNPUPONY», «BakHeHIIne HCTOUHUKHU 3arpsi3HEHUs
BO3/yXa U TPYHTOBBIX Bo1», «[louBa — BaskHemas cocTapistonas 6nocgepol», «DaKkTopsl 1erpajganiu
nouB», «llapHukoBeii 3¢ dexT», «DaKTOpbl PajMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO6mas
CTpyKTypa Ouocdepni», «PacmpocTpanenue xu3sHu B Ouochepe», «O30HOBBIA 3KpaH OHoOchEps»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Mojenb-anIuIMKanus «TunuyHble OHOLEHO3bD», repbapuil «PacturtenbHble
cooOmiecTBay, kKoulekuuu «buoreno3y», «Bpeautenu BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapuy M KOJUIEKIIMY PACTCHUH M JKUBOTHBIX, MPHHAUICKAIINE K Pa3HBIM SKOJOTHYECKUM TPYIIIaM
onHoro Buaa, Kpacnast kaura Poccuiickoit deneparyu, n300paxkeHns OXpaHsIeMbIX BUAOB PAaCTEHUH U
KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'U HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO, ycTaHnaBiIMBaroTCsl TPEOOBAHUS K pE3yJIbTaTaM OCBOEHUS 00yUYarOUMUCS
IIpOrpamMM CpeHero o0Iero 00pa3oBaHus: IHYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKkType JTMYHOCTHBIX pe3yJbTaTOB OCBOCHUS MpeaMeTa «bHoIorus» BhIIEIECHBI CIENYIOIINE
COCTABJISIFOIIME: OCO3HAHNE O0YJAIONTUMHUCS POCCUMCKON TPaKIAHCKOW MJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH W CAaMOOTPECNCHUI0, HalWdhie MOTHBAIMM K OOYYECHHUIO
OWoJIoTHH, IIeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTEH M MCTOPUYECKHUX TPAIHUIIMIA Pa3BUTHS OMOIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CITIOCOOHOCTh
00yJaronuxcsi PyKOBOJICTBOBAThCS B CBOEH JCSATEIHHOCTH IEHHOCTHO-CMBICTOBBIMH YCTAaHOBKAMH,
MPUCYIIUMH CHCTEME OHMOJOTMYEeCKOro O0pa30BaHUs, HAIWYHE JKOJIOTUYECKOTO MPaBOCO3HAHUS,
CIOCOOHOCTH CTaBUTD LEIH U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS NpenMeTa «bHonorus» 1o0cTUraroTcst B €MHCTBE YUeOHOH 1
BOCIIUTATEIbHOMN AEATENBHOCTH B COOTBETCTBUM C TPAJIULUOHHBIMU POCCUUCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUUCCKMMU W JAYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, MNPUHATBIMH B OGH.[GCTBQ InpaBujiIaMu M
HOpMaMU TOBEACHUS U CHOCOOCTBYIOT IpoOlieccaM CaMOIO3HAHMS, CAMOBOCIIMTAHUSA U CAMOPAa3BUTHS,



pa3BUTHUSI BHYTPEHHEH MO3UIMHM JIMYHOCTH, MAaTPUOTH3MA, YBOXKEHHS K 3aKOHY M TMPABOIMOPSIKY,
YeloOBeKYy TpyAa M CTapuieMy IIOKOJICHHI0, B3aUMHOTO YBaXKEHHUS, OEpex HOro OTHOIIECHUS K
KyJbTYpPHOMY HacJIEAUI0 W TpagulUsIM MHOTOHAIMOHanbHOro Hapoaa Poccuiickoit ®enepanuuy,
MIPUPOJIE U OKPYXKAIOLIEH Cperie.

JImyHOCTHBIE pe3yJabTaThl OCBOCHUS yueOHoro mnpeamera «buosorus» AOMKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpUEHTALMM, NO3UTUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIIECTBa, PACIIUPEHHUE KUIHEHHOTO
ONbITa W OIbITA JACATEIBHOCTH B MPOLIECCE pealv3alydd OCHOBHBIX HAIPaBJICHUN BOCHUTATEIbHOU
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaAIOUIErocsi KaK aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHA POCCUICKOro 0011eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JMAESITEIBHOCTA IPU CO3JAAHUHM YYEOHBIX IIPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBHIMOJHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONPEENSATh COOCTBEHHYIO TO3UIMIO [0 OTHOIICHHWIO K SIBICHUSM COBPEMEHHOMN
KHU3HU U OOBSICHSTH €€;

YMCHHE YYUTHIBATh B CBOHMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJeH ¢ pa3HbIMU YOCKICHUSIMH, KYIbTYPHBIMU IICHHOCTSIMU M COI[UAIIBHBIM MOJIOKECHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOTO  BBITIOJHEHUS  y4YCOHBIX,
[M03HABATEJIbHBIX U MCCIIEIOBATENbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIIEHHS] K MHEHUIO ONIIOHEHTOB IIPU
00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHWS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH;

2) NaTPUOTHYECKOTO0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW HJIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUA K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHOM, ropaocTh 3a CBOM Kpail, cBor0 Ponuny,
CBOM SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHANILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPUPOAHOMY HACIEIUI0O U TMAMSITHUKAM TPHUPOIBI, JTOCTHKEHUIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ, POCCHMCKHUX YYEHBIX B CTAHOBJICHME M DPa3BUTHE OHMOJIOTHH,
MOHUMAaHUS 3HAYEHUS OWOJIOTUM B TMO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HHU UYEIOBEKA M COBPEMEHHOTO
o0I11eCcTBa;

ueitHas yoexx1IEHHOCTh, TOTOBHOCTD K CITY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyne0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEISAM, CO3JaHUI0 CEMBbH HAa OCHOBE OCO3HAaHHOIO
MPUHATUSA HEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAIULIMAMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs OSCTETUKY OBbITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

ITOHUMAaHNE SMOLMOHAIBHOTO BO3/IEMCTBUS KUBOM NPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usnueckoro BocnuTaHWs, GOPMHUPOBAHHMSA KYJIbTYPbI 310POBbSI U IMOLUOHAJIBHOIO
0J1aronoJIyyus:



MOHMMAaHWE M pealn3alus 3I0pOBOrO W 0Oe30macHoro obOpasza XHU3HU (340pOBOE IMHUTAHHE,
COOJIFOJICHNE TUTMEHUYECKUX IpPaBWJI W HOPM, COAJTaHCUPOBAHHBI pEXHUM 3aHATHH U OTIbIXA,
perynsipHasi ¢pu3nvecKas aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMaHKE IEHHOCTU TPaBWJI MHIUBUAYATBHOTO M KOJUICKTHBHOTO O€30MacHOrO TMOBEACHUS B
CUTYyalLlUAX, YTPOXKAIOLIUX 30POBbIO U )KU3HHU JIIOJEH;

OCO3HAaHME TIOCIEACTBUHA M HENPHUIATUS BPEAHBIX TNPUBBIYEK (YMOTPEOJICHUS AaJKOTOJI,
HapKOTHKOB, KypEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TFOTOBHOCTh K AKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOM HaIpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOATENIBHO BBIIOIHSTH TAKYIO AESATEIbHOCTD;

MHTEpEC K pa3NIu4yHbIM chepaM TpoPecCHOHATBHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIHM BIOOP Oyayieil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

9KOJIOTMUYECKHU 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOJE KaK HCTOYHUKY KU3HU HA 3eMJie, OCHOBE
e€ CyILeCTBOBaHMS;

MOBBILLIEHUE YPOBHS IKOJIOTMUYECKOM KYJIbTYpbI: IPUOOPETEHUE ONbITA [IJIAHUPOBAHUS TOCTYIIKOB
Y OLIEHKU MX BO3MOXKHBIX IMOCJIEJCTBUI AJIs1 OKpYXKaroIei cpeibl;

OCO3HaHHUE I1100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX MTPO0JIeEM U IyTel X pPeLleHUS;

CIOCOOHOCTh MCIIOJIb30BaTh NMpUOOpeTaeMble NMPU U3y4YEeHUM OMOJOIMM 3HAHUS U YMEHHs NpHU
pelieHnn MpoOsieM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJONOIb30BAaHUEM (COOIIOEHUE IIPaBUI
MIOBE/ICHNS B IIPUPOJE, HAIIPABJICHHBIX HA COXPAaHEHUE PABHOBECHUSI B DKOCHUCTEMAX, OXPaHy BHUIOB,
IKOCUCTEM, OoCcdephl);

aKTUBHOE HENPUATHE JEHCTBUM, NPHUHOCSIIMX BpE OKDPYXKAIOIIEH NPUPOAHON CpeAe, YMEHHUE
MIPOrHO3UPOBATh HEOJArONpPUSITHBIE 3KOJOTWYECKHE MOCHEACTBUS NPEINPUHUMAEMbIX NEHCTBUI U
NpeJOTBpalIaTh ux;

HaJIM4YuMe Pa3BUTOTO HKOJIOTMUYECKOTO  MBIIIJICHUS, SKOJOTUYECKOW KYJIbTYphl, OIBITA
JESATEIBHOCTH YKOJIOTUYECKON HAIIPAaBJIEHHOCTH, YMEHHsI PYKOBOJCTBOBATHCS MMU B ITO3HABATEIILHOM,
KOMMYHHMKATUBHOM U COIIMAJIbHOM MpakTUKE, TOTOBHOCTH K yYacCTHIO B MPAKTUYECKOW NEATEIbHOCTH
9KOJIOTMUECKOH HANpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
HayKH U OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHNUE S3bIKOBOM M YMTATEIBCKOM KYJIbTYPhl KaK CPEACTBA B3aUMOIEUCTBUS MEXKIY
JIOABMHU U TIO3HAHUSI MUDA;

MOHMMaHWE CHenu(pUKH OWOJIOTMH KaK HayKd, OCO3HaHHA €€ poiu B (POPMHUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBILIUICHUS, CO3JJaHUN LEJIOCTHOTO MPEACTaBICHUS 00 OKpPYKAIOIIEeM MHUpe
KaK O €IMHCTBE INPUPOAbI, YEJOBEKa M OOIIeCTBa, B IMO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny mpoodIeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOEeKAEHHOCTh B 3HAUMMOCTH OMOJIOTUU JII COBPEMEHHOM IUBWIM3ALMU: 00eCTIeYeHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OWOTEXHOJIOTUH, CIIOCOOHBIX pelaThb
pecypcHble poOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MYyTEH BbIXOJA U3 TNI00aIbHBIX SKOJIOTHUECKUX
npobiemM u olecreyeHHs Mepexofa K YCTOMUMBOMY pa3BUTHIO, PAIMOHAIBFHOMY HCIOJIb30BAHUIO
IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUU OHMOJOTMYECKUX 3HAHMKA B LEJISIX MOBBILIECHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHON IpaMOTHOCTH
o0yyaromuxcs, GopMUPYEMOii TPU N3yUEHUH OMOJIOTHH;



MOHMMaHHE CYIIHOCTH METOJIOB TMO3HAHMs, MCIOJIB3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIB30BATH MOJTydaeMble 3HAHUS Ul aHAIN3a U OOBSACHEHUS SIBICHUN OKPY’KAIOIIETo
MHUpa U MPOUCXOIANIMX B HEM M3MEHEHUH, yMEHHE JelaTh 00OCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE
HAaYYHBIX (DAaKTOB ¥ HMEIOLIMXCS JAHHBIX C LIEIbI0 MOTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIBHO MCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUA Ul pPELIeHus mpolieM B
PEaTbHBIX KU3HEHHBIX CHTYaIHIX;

OCO3HAaHME LEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBISITH NPOCKTHYIO U
MCCIIE0BATEIbCKYIO IESITEIbHOCTh HHANBUIYAIHLHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BaHHIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBUU C )KU3HEHHBIMHU ITOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3ybTaThl OCBOSHHS yUeOHOTo npeaMeTa «buosorus BKIYal0T: 3HaulMble
it (GOPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEKAMCHUIUIMHAPHBIE —(MEXKIIPEIMETHBIC)
oO0lIeHayYHbIE MOHATHUS, OTPAXKAIOLIME IIEJIOCTHOCTh HAyYHOM KapTHHBI MUpPa M CHEeUU(UKY METOAOB
MIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHUsl, SIBICHUE, IIPOLECC, CUCTEMA,
Hay4HbII (aKkT, NPUHLMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuUs, UCCieloBaHHUEe, HaOIroAeHue,
U3MEpEeHUe, DSKCIEPUMEHT | JIpYTHWX), YHUBEpCalbHbIC Y4eOHBbIC MJEUCTBUS (MO3HABAaTEJIbHBIE,
KOMMYHHUKaTHBHbIC,  PETyJSATHBHbIE),  obOecrneuuBaromme  (GopmupoBaHue  (QyHKUHMOHAIBHOM
IPaMOTHOCTH M COLMAIIBHOW KOMIIETEHIIMH 00yYaromnXCsi, CIOCOOHOCTh OOYYaIOIIMXCS HCIOIB30BaTh
OCBOEHHBIE MEXIUCLIMITIIMHAPHBIE, MUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIE CHCTBUS B
ITIO3HABATEJIBHON U COLIMAIIBHON ITPAKTHKE.

MeramnpeaMeTHble pe3yibTaThl OCBOCHUS HPOTrpaMMBbl CpPEJHEro OOIIEero o0pa3oBaHMs JOJKHBI
OTpaXkaTh:

OByageHne yHHMBepPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO ~ ()OpMYJIMpPOBaTh UM aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh MPH OCBOEGHHM 3HAHMM NpUEMBI JIOTUYECKOTO MBILIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHUS, Kiaccu(uKauu, 0000IIeH ), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHATUHN (BBIAEIATH UX
XapaKTepHbIE NPU3HAKHU, YCTAHABIUBATD CBA3HU C APYTMMH MTOHATHAMM);

OTIpEeEIIATh LENH JIeATENbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JTIOCTUXKEHUS, COOTHOCUTh
PE3YJIBTAThl JEATENBHOCTH € TOCTABIEHHBIMHU LIENSIMY;

HCIO0JIb30BaTh OMOJIOTMYECKHUE MOHATHS JUIsl 00bSICHEHNS (DAKTOB U SBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHUE PACCYXIEHUS (MHAYKTHUBHBIC, NEAYKTHBHBIC, [0 aHAJOTMM), BBISBIATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS] B PacCMaTPUBAEMBIX SBJICHUSX, (HOPMYIHPOBATh BBIBOJABI U
3aKJIFOYEHNS;

MPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPEJICTBA JUIsl MPEACTaBICHHS CYIIECTBEHHBIX CBsI3ed U
OTHOLICHUHA B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIeHUs MpOoOJeMbl C y4ETOM aHalM3a UMEIOIUXCS MaTepHalbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B J€SATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM, OLIEHUBATh
PHUCKHU NOCIEACTBUN e TENbHOCTH;

KOOpD/JMHUPOBaTb W  BBIIOJHATH pabOTy B  YCIOBUSAX  PEaJbHOrO, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOI'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BJaJIeTh HAaBbIKAMHM Y4eOHO-MCCIIEJIOBATEIbCKONH M MPOEKTHOM JeATeNbHOCTH, HaBbIKAMHU
paspelnieHus mpooeM, CioCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOZIOB PELICHMSI
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;



UCTOJb30BATh PA3JIMYHbIE BHJBl JEATEIBHOCTH IO TOJYYEHHIO HOBOI'O 3HAHUS, €ro
MHTEpIpeTalui, IpeoOdpa3oBaHUI0 U IPUMEHEHHIO B YU€OHBIX CUTYallUsX, B TOM YMCJE IIPU CO3JaHUU
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

(dopMHpOBaTh HayyHbIH THUI MBIIUICHUS, BIAaJeTh HAYYHOM TEPMHHOJIOTHEH, KIIIOUEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTb M (OPMYJIHUPOBATh COOCTBEHHbIE 3aJaud B 0OOpa30BaTEIbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh [TPUYMHHO-CJIE/ICTBEHHbIE CBSI3U U aKTyaJIM3HpOBATh 3a/lady, BbIIBUIATh I'MIIOTE3Y €€
peleHusl, HaXOIUTh apryMEHTHI Ui JO0Ka3aTeNbCTBA CBOMX YTBEPXKACHUH, 33aJaBaTh HapaMeTpbl H
KPUTEPHUH PELLCHMUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a/aud Pe3yJIbTaTbl, KPUTHUECKH OICHUBATH HMX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYLIECTBIATh LIE€JCHANPABICHHBIM IOMCK IE€peHoca CpPeACTB U CHOCO0OB JeHcTBUS B
poecCHOHABHYIO CPey;

YMETh MIEPEHOCUTDh 3HAHUS B 1I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE MJIEH, MpEAaraTh OpUIHHAIbHbIE MOAXO0/bl U PEILEHHs], CTABUTh IPOOJIEMBI U
3aJ]auu, JOMYCKAIOIINE allbTePHATUBHBIEC PEUICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(OpMAIMK (TEKCTE Yy4€OHOTO MOCOOMS, HAyIHO-
HOMYJISAPHOI JTuTEepaType, OMOJOTHUECKUX CIOBapsX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B
WuTepHere), aHanu3upoBaTh WHGOPMAIMIO PA3IMYHBIX BHAOB U (OPM TPEACTABICHUS, KPUTUIESCKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaTh 3ampochl W TPHUMEHSATh pPA3IMYHBIE METOAbl TpU TOUCKE U O0TOOpe
Ouosiornyeckoil nHpopMay, He0OX0IMMOM IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIONB30BAaHHUA  MH(POPMAMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (JOPMY IpPEACTaBICHUS OMOJIOTHYECKON MHPOpMaLUU
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

HCIOJIb30BaTh HAyUHBIN SI3bIK B KAUECTBE CPEICTBA MpHU paboTe ¢ Onosornyeckoil nHpopMaueii:
IPUMEHATh XUMUUECKUE, PU3NUecKrue U MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, (hopMyiiel, abOpeBHatypy,
HOMEHKJIATYpY, UCTIOIH30BATh M MPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HaBbIKAMM PAClO3HaBaHMs W 3aIIUThl MHPOpPMALUHU, UH(POPMALIMOHHON 0€30MacHOCTH
JMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6O1menmue:

OCYILIECTBIATh KOMMYHHMKAIIUM BO BceX cdepax >KU3HU, aKTHUBHO YYacTBOBATh B JTUAJIOTE MU
IMICKYCCHH TI0 CYIIECTBY OOCYKIaeMoOil TeMbl (yMEHHE 3a/JaBaTh BOMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHUTEJIHO BBITIOJTHEHHUS MpeJIaraeMoi 3a/1auu, YUUThIBATh HHTEPECHl U COTJIACOBAHHOCTD MO3UIMN
JPYTUX YYaCTHUKOB JIMAJIOTA WIH AUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBAa OOILICHMS, NMOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHS KOH(MJIMKTHBIX CHUTYallMid, YMETh CMST4YaTh KOH(MIMKTHI W BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHSI W B3aUMOJICHCTBHUS, TIOHUMATh HAMEPEHHS JIPYTUX
JOIEH, IPOSIBIIATH YBOKUTEILHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (popme hopmynrpoBathb
CBOU BO3PaXKECHUS;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.



2) COBMeCTHAs 1esITeJIbHOCTh:

MMOHUMATh U UCHOJIB30BaTh MPEUMYILIECTBA KOMaHAHON U UHIWBUYaTbHOU pabOThI IPU PEIICHUN
OuosIorn4Yeckoil mpoOsieMbl, OOOCHOBBIBATh HEOOXOAMMOCTb MHPUMEHEHHS TPYMIOBBIX  (opm
B3aMMOJICICTBUS MPU PEeLICHUH Y4eOHOM 3a/1a4H;

BBIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHH C Y4€TOM OOIMIMX HWHTEPECOB U
BO3MOXKHOCTEH KaKJI0TO YJeHa KOJUIEKTHBA;

NPUHUMATDH LEIU COBMECTHOHM JEATEIIbHOCTH, OPraHU30BbIBATh U KOOPIMHHPOBATH JACUCTBUS 110
e€ MOCTHIKEHUIO: COCTaBIATh IUIAH JACWCTBUN, pacHpeleNsTh POJIM C y4éTOM MHEHUN YYacCTHHKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa M Ka)XJOr0 y4acTHHKAa KOMaHIbl B OOHIMI pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKTHI, OIEHUBATh HJIEM C TO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTPATETMUYECKOE MOBEACHHWE B PA3IUYHBIX CHUTYAlMsIX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiaeHNe YHMBEPCAJIBbHBIMH Pery/isiTUBHBIMU /1€ CTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS ISl BBISIBICHUS MPOOJIEM M UX PEIICHHs B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpATh HA OCHOBE OHMOJOTMYECKHX 3HAHUU IIENIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOMX
JEUCTBUAX M IIOCTYNKAaxX II0 OTHOLIEHWIO K YKMBOW MPUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENTFHO OCYILECTBIIATH TIO3HABATEIILHYIO ESTEILHOCTD, BEISIBIATH IPOOJIEMBI, CTABUTh U
(dbopMyIMpoBaTh COOCTBEHHBIE 3a7]aull B 00pa30BaTEIbHOM NEATETbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENTFHO COCTABIJIATh IUIAH PEHICHHS TPOOJIEMbI C YYETOM HMMEIONUXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciMpsATh paMKH y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (YOPMHUPOBAHHUIO ¥ TIPOSIBICHUIO HIMPOKOH APYIUIIMH B PAa3HBIX 00JACTAX
3HaHUi, NOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyallUsM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OIEHUBATh
COOTBETCTBHE PE3YIHTATOB LIEISIM;

BJIaJIeTh HaBBIKAMHU I1O3HABATEIbHOH pEe(IEKCHM KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBUI U
MBICTHTEBHBIX TPOIECCOB, MX PE3yAbTATOB M OCHOBAHWH, WCIOJIH30BATH MPUEMBI PEPIICKCUU IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHUS 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIM3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE Ceds U IPYTrHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACITEIHHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TTO3UINH JPYTOro YeJIOBeKa.

NPEJIMETHBIE PE3YJIbTATHI
[IpeameTrHbie pe3ynbTaThl OocBoeHHs mnporpaMmbl COO 1o Ouonoruu Ha 0a30BOM ypOBHE
BKJTIIOYAIOT crienuduueckue it yaeOHoro npeamera «bronorusy HaydyHble 3HAHUS, YMEHUS U CIIOCOOBI
NEHCTBUIM 1O OCBOEHUIO, HMHTEpIpETallid U NpeoOpa3oBaHUIO 3HAHUN, BHJBI JIEATEIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUSA W IIPUMCHCHHIO 3HAaHUU B PAa3IMIHBIX yqe6HHx CUTyalludX, a TAaKKC B



peanbHBIX KM3HEHHBIX CUTYAIMsIX, CBA3aHHBIX ¢ Omojoruei. B mporpamMme mpeameTHble pe3ysbTaThl
MIpeJICTaBJICHbI 10 roJjaM 00y4YeHUsI.

[IpeameTHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 10 knacce nOJKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTeé U pONU OWOJIIOTUM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJAJ€ POCCHHCKUX U 3apyOCKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OHMOJIOTHH,
(GyHKIIMOHATIBHOU IPaMOTHOCTH YeJIOBEKa JIsl pEIICHUS KU3HEHHBIX 3aa4;

YMEHHUE pacKpbIBaTh COJAEPKAHHE OHOJOTMYECKUX TEPMHHOB U IOHATHM: JKHU3Hb, KIIETKA,
opraHusM, MeTaboyin3M (OOMEH BEIIECTB M IPEBpAIICHHE SHEPTHH), TOMEOCTa3 (CaMOpEeryJIsius),
YpOBHEBasi OpraHU3allls XKUBBIX CHUCTEM, CAMOBOCIPOM3BEJEHUE (PENpOAYKIHS), HACIEICTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHE u3JlaraTb OHOJOTMYEeCKHe Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYTAllMOHHAs,
LEHTpaJIbHas JorMa MOJIEKYJIsIpHOI Ouomnorun), 3akousl (I'. Mennens, T. Moprana, H. U. Basuiiosa) u
yuyeHus (0 LEHTpax MHOroo0Opasus M NPOUCXOXKJEHUs KylbTypHbIX pacrenudt H. W. Basuiosa),
OTIPEIETISATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BIIaJIETh METOJAaMU HAayYHOr'O MO3HAHMS B OMOJIOTMH: HAOJIIOJEHUE U OMHCAHUE JKUBBIX
CUCTEM, IIPOLIECCOB M SBJICHMI, OpraHH3alUs M TNPOBEACHHE OHOJOTHYECKOTO0 OSKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBISBJICHUE 3aBUCHMOCTH MEXKIY HCCIENYEMbIMU BEIMYMHAMU, OOBSICHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUHN, TEOpPUN U 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHUH MOJyYEHHBIX PE3YyIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBbIE MPU3HAKM BHUPYCOB, KJIETOK MPOKAPHOT M DYKaApHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEUIECTB H
IpeBpallieHls] >HEPrud B KIETKe, (OTOCHHTE3a, IUIACTMYECKOTO0 M SHEPreTMYeckoro oOMeHa,
XEMOCUHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHIUBUIYaJIbHOTO pPa3BUTHUS
opraHusMa (OHTOT€He3);

YMEHHE NPUMEHSTH MOJIyUSHHbIE 3HAHUS JJI1 00BSCHEHUS] OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM,
JUI IPUHATHS TIPAKTHUECKUX PELIeHUH B MOBCEJHEBHOM JKM3HU C LIEJIbI0 oOecreyeHus: 6e30MacHOCTH
CBOETO 3/J0pPOBbSI U 3/I0pOBbS OKPYXAIOIIMX JIOAEH, COOMIOAEHHUS HOPM I'PaMOTHOIO IMOBEACHUS B
OKpy’Karolleil MNpUPOJHOM cpeae, TMOHMMaHUE HEOOXOAMMOCTH MCIOJb30BaHMUS JOCTHXKEHHUH
COBPEMEHHOM OMOJIOTuU ¥ OMOTEXHOJIOTUH AJIsl PALlMOHAIIBHOTO IPUPOI0TIONIb30BaHMS;

YMEHHUE pelIaTh 3JIeMEHTapHble TeHEeTHUECKUE 33/1a4l Ha MOHO- U JUTHOPHIHOE CKpellBaHUe,
CLIETVIEHHOE HAaCJeI0BaHUE, COCTAaBJISTh CXEMbl MOHOTHOPUIHOTO CKpELIMBAHUS IJs HpeICKa3aHMs
HaclleI0BaHMsl IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHATH JIabOpaTOpHbIE U MpaKTUYECKUe paboThl, COOMIOAATH MpaBmiia Ipu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YyMEHHE KPUTUYECKH OLIEHWBAThb U HHTEPIPETHPOBATh HHPOPMALMIO OHOJIOTHYECKOIO
COJIep KaHusl, BKITIOYAIONIYIO TICEB/IOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CPEICTBa MAcCOBOM
nH(pOpMalLlUY, Hay4YHO-TIOMYJSPHbIE MaTepHallbl), STUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEIOBAHUN B
OuoJIOruH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS, 000011ast OMOIOTHIECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHHHBIN anmapar OHOJI0Tuy.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHS y4deOHoro mpenmera «buosnorusi» 6 11 kKnacce NOIKHBI
OTpaXKaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MecTeé U pOJU OHOJOTMM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B () OPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA M HAYYHOTO
MHUPOBO33PEHHUS, O BKJAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIMOHATBLHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3aa4;

YMEHHE pacKphIBaTh COJEpKaHHEe OHWOJIOrMYECKUX TEPMHUHOB W TMOHSITUHA: BHUJ, MOIMYJISIIHS,
reHO(OH/, PBOJIONMS, ABWXKYIIME CHIBI ((PaKTOPbI) 3BONIONMH, MPHUCIOCOOICHHOCTh OPTaHU3MOB,



BUZI000pa30BaHUE, HKOJOTHYECKUE (PAKTOPBI, HKOCUCTEMA, MPOIYLIEHTHI, KOHCYMEHTHI, PEIYyLCHTHI,
LeNH TUTaHUs, FKOJIOrHYecKas nupaMmuia, onoreoneHos, 6uocdepa;

yMEHHUE u3jiaratb OWoJoruueckue Tteopuu (dBoitormonHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl HBOJIIOLMH), 3aKOHBI U 3aKOHOMEpHOCTH (3aponbimieBoro cxonactsa K. M. bapa, uepenoBanus
TJIAaBHBIX HarpaBiieHuid u mytei spororuu A. H. CeBeprioBa, yaenus o 6uoctepe B. Y. Bepuaackoro),
OIpENeJIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJaMH HAyYHOTO MO3HAHMUSA B OMOJIOTHH: HAOJIOJCHUE U ONHCAHHE KUBBIX
CHCTEM, IIPOLECCOB M SIBIICHUM, OpraHu3aluss M IPOBEACHHE OUOJOTMYECKOro 3SKCIEpUMEHTa,
BBIJIBKCHHE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXKIYy HCCIEIyeMBbIMHU BEIMYMHAMHU, OOBSICHEHHE
IIOJyYEHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHbBIX NMOHATHUI, TEOPHH M 3aKOHOB, YMEHME JAeaTb
BBIBOJIbl HA OCHOBaHHMHU MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICJATh CYLIECTBEHHbIE IPHU3HAKM CTPOCHMsI OHOJOIMUECKHX OOBEKTOB: BHUJOB,
MOMYJISIUH, TMPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM, OCOOCHHOCTHU
IPOLIECCOB:  HACJICACTBEHHOW  M3MEHUYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BUA000pa3oBaHUs,
MPUCIIOCOOJICHHOCTH OPraHW3MOB, JIEHCTBHS SKOJIOTHYECKHX (DAaKTOPOB Ha OPraHM3MBI, IIEpeHOCca
BEIIECTB M IOTOKA SHEPIMH B HKOCUCTEMAX, AHTPOIOIEHHBIX HM3MEHEHUH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOTEOXUMHUYECKUX ITUKIOB B Ouocdepe;

YMEHHUE NPUMEHATH MOJTY4YEeHHbIE 3HAHU 11 O0BSICHEHUS! OMOJIOTMYECKUX MTPOLIECCOB U SBJICHUM,
IUTSL IPUHATHS IPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM JKM3HU C LEIbI0 OOecreueHus: 0e30MacHOCTH
CBOETO 37I0POBbS U 30pOBbSl OKPYXAIOIIUX JIO/AEH, COOIIOACHUS HOPM I'paMOTHOI'O IOBEJCHUS B
OKpY’Kalolled TMPUPOJHON cpene, TOHUMAaHWE HEOOXOAUMOCTH HCIOJIB30BAaHUS  JOCTHIKEHUUN
COBPEMEHHOM OMOJIOrUH /17151 paliMOHAILHOTO IPUPOAONOIb30BAHNUS;

YMEHHE pemaTh dJIeMEHTapHbIe OMOJOTHYECKUE 33a]auH, COCTABIIATh CXEMbI IIepeHOCa BEIIECTB U
SHEpPIuu B SKOCUCTEeMax (IeNy MUTaHus:);

YMEHHE BBINOJHATH J1a0OpAaTOPHBIE U MPAKTUYECKUE paboThl, cOOII0AaTh MpaBuiIa Mpu padoTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTHYECKH OLEHUBAaTh W HMHTEPIPETUPOBATH HMHMOPMAIMIO OHOJOTHYECKOTO
COJIep KaHusl, BKJIFOUAIOIIYIO TICEB/IOHAyUHbIe 3HAHUS M3 Pa3IMYHBIX UCTOYHHMKOB (CpeAcTBAa MacCOBOU
nH(pOpMallMK, Hay4YHO-TIONMYJSpHbIE MaTepualbl), paccMaTpUBaTh IJIOOANBHBIE HKOJIOTMYECKUE
poOJIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbBIE MTUCHMEHHBIE U YCTHBIE COOOIICHUS, 0000111ast OMOIOTHYECKYIO
MH(OPMAIINIO U3 HECKOJIBKUX UCTOUHUKOB, IPAMOTHO UCIOJIb30BATh MOHATUHHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM K I (uu¢posBbie)
n/n NMPOrpamMMbl Bceero Oﬁﬂ TPOILHBIC pﬁaKanecKne o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypeb
bu6mmoreka [IOK
1 bronorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuzuenesreabHOCTD KJIETKH 6 bubmuoreka LIOK
https://m.edsoo.ru/7f41c292
5 PazMHOXkeHUE 1 HTHANBUAYATBLHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHU3MOB https://m.edso0.ru/7f41¢c292
6 HacnenctBeHHOCTh U UBMEHUMBOCTh 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 bubmuorexa LIOK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne m/m NPOrpamMMbl Bcero Kontpoakskie | Ipakrmieckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypeni
bubnunorexa LIOK
1 OBomoNHOHHAs OHONOHA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpraHn3mbl 1 OKpyKaiollas cpesa 5 1 https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 Eggﬁﬁfg&ggﬁ}% 11cc74
3) PeszepBHoe Bpemst 2 Bubmiorexa LOK
P p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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