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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJIOTHH TEOPETHYECKYI0 OCHOBY ISt
ompeesieHUs] TOAX00B K (OPMHPOBAHUIO COJACpPKAHUS YUeOHOTO TpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHble TmonoxkeHus @OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeil, coJepkKaHusl, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOXKEHUS 00 OOITUX TENISIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oOpazoBanus B Poccuiickoit ®denepanuu, a TakKe TMOJOKEHUS O
crienrdurke OUOJIOTUH, €€ 3HAYCHUH B MO3HAHUU KUBOW MIPUPOJIBI U 00ECIICUECHUHN
CYILIECTBOBAHMS 4YesioBeuecKoro oobmiecTBa. COINIacCHO Ha3BAaHHBIM MOJIOKEHUSIM,
oTIpe/ieTIeHbl OCHOBHBIE (DYHKITUHU MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosoruu ma€T MpencTaBICHHE O IeNlax, 00 oOmen
CTpaTerud OOy4YeHHMsl, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpPEICTBAMU
yueOHoro nmnpeamera «buosorus», omnpeaenser o0sA3aTelibHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHne 1o pa3jieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TTOCJIEI0BATEILHOCTh M3YUEHUSI YIEOHOTr0 MaTepuaia ¢ yaéToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIHLHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpamme mno OuONOTMM TakKe YUMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATEIIBLHON
JeATeIbHOCTH/y4eOHBIX JEUCTBUN OOyYalOMIUXCSd IO OCBOCHMIO COJICPIKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHMH OWOJIOTMH, Ojaromapss 4eMy B HE
MIPOCMATPUBACTCS HAMpPABICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3AaHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, IPEJICTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OCEpEKHBIM OTHOIIEHHWEM K OKpPYXAIolleld MPUPOTHON Ccpene.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHOIOTHYECKUX TEOPU, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OHWOJIOTHH YACICHO BHUMAHHUE WCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VISl PEIICHUS MPUKIIATHBIX 33]1a4, B
TOM 4YHCJE: TPO(UIAKTHKNA HACIEJACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa, MEIHKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1€JICCO00Pa3HOTO TIOBEJACHHUS B OKpYXKalolmled NPHPOAHOW Cpeie, aHaiu3a
BIIUSHUS XO3SHWCTBEHHOW ACATEIBHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
ydeOHOro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 00CCIeUEHUS



YCIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJIbHBIX 3aj]ad IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUPA.

buonoruss Ha ypoBHE cpelHero oOIIero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTaBICHUN O
HAy4YHOW KapTHHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O >KMBOW Hpupoje, eé
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3alldd M SBOJIOLUHU, CO3AET
yCIIOBUSI  JJIs:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pPOBOr0 M 0Oe3omacHOro obOpasa
KHU3HHU, SKOJOTMUECKOr0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILICHUS K YKUBOM MPHUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOJIOTUSI UMEET TaK)Ke JJIsl PEIICHUS] BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAIU3AIIU
oOyuaromuxcs. M3yuenune 6uonorun odecrednBaceT ycaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTErpallid OMOJOTMUYECKHUX 3HAHUM C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3zaHHbIle MOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocTaBUJIM OCHOBY Ui ONPENENICHUS MOJAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, TMPEACTABIEHHOT0O B Mporpamme IO
OHOJIOTHH.

Otb6op copepxanus ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C TMO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: TOJDKHbI OCBOMTH 3HAHHMSI M YMEHUS, 3HAUMMBbIEC Jis
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSAIONNE aJCKBATHOE ITOBEICHUE
YyeJoBeKa B OKpY’Kalolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJepKaHUsl, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJOTMYECKOro 00pa30BaHUsI.

CTpyKTypupOBaHUE COJEpKaHUA YYEOHOro MaTepualia B IpPOrpamMme IO
OMOJIOTHMHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYCHMSI 3HAHUM 00
OTJIMYUTETBbHBIX OCOOEHHOCTAX KMUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJepKaTeNbHble TMHUU: «buosorus kak Hayka. MeTozsl
HAy4yHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHus3m Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpas3ne OpPraHUYecKOro MHUpPay,
«DBOJIOLUA KUBOU MPUPOABD, « DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOr0 paHra U MNpuoOpeTeHHue YyMEHUU
UCIIONIb30BaTh ATH 3HAHUS AJIi TPAMOTHBIX JIEHCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

Joctikenue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIAEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHUPA, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaliW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH U TOJXOJOB K M3YyYEHUIO JKUBBIX CUCTEM
Pa3HOIr0 YpPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOyvaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOW MPUPOJbI HA OCHOBAaHWUM 3HAHUW W OMbBITA, IOJYYECHHBIX MpU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEeW, COOJIIOICHHS STHUECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIE0BaHU;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Jis TOBBILICHUS YPOBHSA
9KOJIOTUYECKOM KYIBTYpPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OIICHKH TMOCJIEACTBUI CBOEH JEATENHHOCTH 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero obpazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM y4E€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAyYHbIE TTPEIMEThI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPaBOM.
Ponp OGuosoruu B (OPMUPOBAHHWU COBPEMEHHOM HAy4HOM KapTUHBI MHpA.
Cucrema OMOJIOTrMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOUM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KilacCUpUKalus, MOJAEIUPOBaHUE, CTaTUCTHYeCcKas o0padoTka
JTAHHBIX ).

JdemoHncTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktnueckass pabora Ne 1. «Mcmomb3oBaHue pPa3NUYHBIX METOAOB MpPH
U3Y4YE€HUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3aLMS.

Kusblie cuctembl (OMOCUCTEMBI) KaK MpeAMET Uu3ydeHus: ononorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OHMOCHCTEM M X pa3HOOOpa3ue. Y POBHHU OpPraHU3alUNd OMOCHCTEM:
MOJIEKYJISIPHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHUYECKUH ), OMOChEPHBII.

JdemoHcTpanuu:

Tabnuupl U cxeMbl: «OCHOBHBIE PU3HAKU >KU3HUY», «YPOBHU OpraHU3alluu
YKUBOW NPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XHWMHUYECKUI COCTaB KIETKM. XUMHUYECKHE DIJIEMEHTBI: MAaKpO3JIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpPAJIbHBIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€NKOBOW MOJIEKyNbl (IIEpBUYHAS, BTOPUYHAS, TpETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoWcTBa OenkoB. buonormueckue
GyHKIIUU OCIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIN 1eHTp, cyOcTpaTHas cnenuduuHocTs. KodepmeHntsl. BuTamMuHbI.
Otnuuust GepMEHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUMKOIeH,
HesuToa03a). buonornueckue GyHKIUU YriIeBOJIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YII€BOA0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie xkucnotrel: JHK u PHK. Hykneotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: crpoenue u ¢pyHKIINN.

[utonorus — Hayka o kietke. KiietouHas teopus — nmpuMep B3auMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUYeHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe TMNpPU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekyinsl JIHK kak renermyeckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MpoKapuoThuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[I0oBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTE€HKA, IIIMKOKAIUKC, UX
dbyukiuu. [1nasmatnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHble opraHounabl kieTku: IIIC, anmapar I'onbmxu,
Iu30CcOMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnue MUTOXOHApUA W miacTuia. Buasl muactua. HememOpanHubie
OpraHOWJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA IEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KIIETKU. BKiItoueHus .

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Juarpammel:  «PacripeneneHne XUMHUYECKUX DJJEMEHTOB B HEXKUBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW IPUPOIEY.

Tabmuupbl n cxembl: «llepuognueckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKyJbl OenKay,
«Ctpoenue pepmentay, «Hyxnennosoie kuciotel. JJHK», «Ctpoenune mosnekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOoeHue KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

OO6opynoBaHuEe: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE I MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U ux
ONHCAHUEN.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, Wiu MeTab0au3M. AcCUMUIIALMS (TIIIaCTUYECKUT OOMEH) U
JTUCCUMUJTISTINSA (SHEPTeTUUeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocunrTeza. Peakuun
doTtocunteza. DpdexkTuBHOCTh PoTocHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl KU3HU
Ha 3emuie. Biausinue yciioBuii cpefibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAHHE DHEPrud B KIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddekTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmaunus u JHK.
Peanuzanusi renernueckoil wHGoOpMaIlMU B KIETKE. |'€HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Otambl TpaHchsnuu. KoawpoBaHue aMuHOKUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsle ¢hopmbl )Ku3HU — BUpYyChl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKMU3HEHHOIO LHKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpuWIIUsS, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunbel nutanusy, «Meradonuzmy, «MuToOXOHAPUS,
«OHepreTnyeckuii ooOMen», «Xjopormtacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KIETKN», MOJeb cTpykTyphl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHnblii MK, WM >KU3HEHHBIM LMKI KieTku. MHtepdaza u MuUTO3.
[Ipouieccnl, mpoTekaromue B uUHTepdaze. Perumkanusa — peakuuds MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumiouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetku — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKHI CMBICT MUATO3A.

[Tporpammupyemast ruGessb KJISTKA — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKycCTBEHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKUI CMBICT H
3HA4YEHUE MeHo3a.

["ameToreHes — mporecc 0Opa3oBaHUS TMOJOBBIX KJIETOK Yy JYKHUBOTHBIX.
[TonoBele >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIHIEKIeTKa) — CIepMaTOoreHe3 M OBOICHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pas3BuTue (OHTOTEHE3). OMOpHOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOe pazButhe. TuIb
NOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOEHHUE
CEMEHH, CTaJANU Pa3BUTHSL.

JdemoncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Permmukanus JJHK», «Mutos»,
«Menos», «IIpsaimoe u HenpsMoe pa3BUTHEY, «I aMETOreHe3 y MIIEKOIUTAIOIIUX U
4yesoBekay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepmaTo3011b1
MJIEKOIIUTAIOLIETO», «SIMIIEKIeTKa MIIEKOMUTAOWEro», «KapuoknHes B KIeTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «/leaeHue KIEeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTopHble U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «J3ydeHuwe cTpoeHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecCTBEHHOCTb U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pa3Butus reHeTUku. Poibs nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiaa poccuilckux M 3apyOexHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (TuOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHEeTUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHMBOJIMKA, UCIIOJIb3YEMAsl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpeliMBaHue. 3aKOH €AMHO0Opa3usi TUOpUIIOB TEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH paCUICIUIEHHS MPU3HAKOB.
['unoresa yncroTsl rameT. [logHOE M HEMOIHOE TOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAaclleZOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUSL.
AHanm3upyomee ckpeupanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHMIO TeHOB. HapyllieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOpUS HACIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUE Mmoyia. AyTOCOMBI U TMOJIOBBIE
xpoMocoMbl. ['omMorametrHeie W rereporaMeTHble oOpraHus3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHBIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOMU
U3MEeHUYMBOCTU. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukamnus MmyTamnuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUECCKUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIEHUE T€HOTHIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacnencTtBenHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHEBIC OOJIC3HH,
0O0JIe3HN C HACJIEACTBEHHOW MPEAPaCIoIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3JI0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JI€UCHUS T€HETUYECKHUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TeHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKa.

JdemoHncTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHME UM €ro
[UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHEeTHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUIEHHOrO C mnonom», «KapuoTumel 4enoBeKa U KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoauduKkanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoHHas U3MEHYHUBOCTHY.

O6opynoBanue: MoAeIU-aNIIUKaMK «MOHOTHOPUHOE CKpELIUBAaHUE,
«HenonHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduna» (HOpma, MyTanuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moceBHO.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUHOTO CKPEIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlabopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MTOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CENEKUUH U JTOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax MPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbIi U MHIUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
ckpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunuszauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIYYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WHYKEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kilerounbie KyabTypbsl. MUKPOKIOHAIIBHOE PA3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembl. MO —  reHeTH4ecKu
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Baswios, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: Kapta «lIeHTpbl NPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Paboter akanemuka M. ®@. MBanosay,
«Ilomumnonnus», «OObeKTHl OuoTexHonoruM», «KieTouHble KyJIbTyphl U
KJIOHUpOBaHue», «k KoHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHble U npakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHUS CEJEKLHMH PACTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS SBOJIOLMOHHOW TEOPUU. ODBOJIFOLHUOHHAS
Teopust U €€ MecTo B OMONOrUMU. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTOMOrMYECKHE: IOCIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguyeckue: cxoAcTBO U pazianune payH u Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iauyus SMOPUOHOB pa3HbIX BUJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTUYHbBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIApHO-OMOXUMUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopus Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHM3MA. J[BIKYyIIME CHUJIBI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bomonuu (CTI) u e€ OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tonynsauus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((hakTopbl) SBONIONUHM BHIOB B IpHUpojie. MyTallMOHHBIHI
IpoILEecC M KOMOWHATHBHAS WM3MEHUYMBOCTH. llOMynslnOHHBIE BOJHBI M Apeid
reHoB. V30Ul 1 MATpalus.

EcrectBenHnbiii oTOOp — HampaBiswoomui (akTop 3BoIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0NeHHOCTh OpPraHU3MOB Kak pe3yJpTaT 3BoJoLMH. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJI0rH4ecKoe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxieHne OT HeClelUaIu3upOBAHHBIX MpeakoB. [Iporpeccupyromas
crienranu3anvs. AganTuBHAs paavanus.

JdemoHcTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pacTCHHUI,
«MHorooOpa3ue  mopos  KuUBOTHbIX»,  «[lomymsuum»,  «MyTanuonHas
U3MEHYHMBOCTHY, «Apomopdo3by, «Unnoamantamumy, «OOImas aereHepamms»,
«/IBmKkymme cunbl dBosonum», «Kapra-cxema wapuipyrta nytemecTBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpuCrnocoOJIEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

OO0opyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB U CeMsiH, KoJuteKiusi «[IpuMepsl 3amUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS BOJIIOIUNY, 00BEMHAS MOEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmukanus «llepekpéct
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTariuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlabopaTopHblie U npakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emuJie.

Jlonay4Hble TpPEACTABICHHUS O 3apOKACHUM >KW3HU. HaydHble TUnotes3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKOW 3BOJIIOIMU. HavyanbHbIe 3Tarbl
ouonoruueckoi ssosouuu. I'unoresa PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOJIOLUSL.
dopMupoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa U €€ mnepUOAbl: KEMOPHUICKUIA,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 9pa W €€ mnepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TreoJoruueckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIMU PACTUTEIBHOTO W KHBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUW u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaKk OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

DBOJIIOIMS Y€JIOBEKA. AHTPOIIOJIOrUs KaK Hayka. Pa3BuTue mpeactaBieHuil o
MPOUCXOKJICHUHM 4YeloBeKka. MeTroabl u3ydyeHus anTponoreHe3a. CxolcTBa U
pa3IMyYKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopbl) — aHTPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPy, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxonsuuyi, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku uCKoIaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

YenoBeueckne packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOHWIHAS
(a3marcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EJIMHCTBO 4YEIIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHne CoyHEUHOM cucTtembl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuoTtnueckasi kietka», «COBpPEMEHHAs CHUCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK MPEIKOB
COBPEMEHHOI0 4YeloBeKa», «/lpeBHenmme moan», «lpesHue moan», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachy.

O6opynoBanne:  mymsiku  «lIpoucxoxknenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TEOXpoOHOJIOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMAaEMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUJIEKIUSX).



OKCKypcHsl «IBOJIOLMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi 1 pa3/ielibl 9KOJIOTuU. MeToIbl SKOJOTUYECKUX
UCCJIeIOBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOpPTaHU3MEHHAs.

Oxkonornueckne (axktopel. Knaccudukanus skxonoruuyeckux (HakTOpOB:
abnotnyeckre, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOACWCTBUN [UIS CYIIECTBOBAaHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyJsauud. (OCHOBHBIE TOKa3aTenu
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJISALUU U €€ PeryIisiiusl.

JdemoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuny, «Cpeapl oOUTaHUS
opraHusmoBy», «®Potonepuoausm», «llomynsaunm», «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTU MOMYJISIUK UH(Py30pun-TyPenbku», «[lumensie nenm».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopnas pad6ota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTCHUM M3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1mecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-momuHantsel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENM SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTMYECKUE
nupamMujibl: MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOIHOTO
VI LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OHochepbl Kak
rJ100aJbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE Kbl AIIEMEHTOB (yrieposa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOIEMBI.

CocymiecTBoBaHME PUPOIbI u YeJI0BEYECTBA. Coxpanenue
O1opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMOJIOTHMU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTtanusy, «IKoJOTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeno3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
aQHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOI», «[louBa — BaxkHeMIash cocTaBIsIOIIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBbiil s3pdext», «DakTopbl
paIrMoaKTUBHOIO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble coo0IIeCTBaY, KoJeKnn «buorieHo3y, «Bpeaurenu BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMM PACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKHM TpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit @enepanuu, H300paK€HUS OXpaHIEMBIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOyYalOUMMHUCA MPOrpaMM  CpeIHEro oOuero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS NpeameTra «bHosorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPEACIICHUI0, HaJu4he MOTHUBAIlMKM K OOY4YEHUI0O  OHOJIOTHH,
I[EJICHATIPABIICHHOS Pa3BUTHE BHYTPCHHHX YOEKICHUNW JWYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh M CIHOCOOHOCTh OOYYaloIIUXCs PYKOBOJCTBOBATHCS B CBOEU
JESATENPHOCTH ILI€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMONOTHYECKOTO O0pa30oBaHUs, HAIMYHUE HSKOJIOTHUYECKOTO MPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS IpeaMeTa «bHOJOTHs JOCTUTaloTCs B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCHMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUECKAMHU U JTyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBWJIAMU W HOPMaMU
NOBEJACHUSI U CIIOCOOCTBYIOT MIPOILIECCAM CaMOMNO3HAHUSl, CAaMOBOCIUTAHUS U
CaMOpa3BUTHs, PAa3BUTHUS BHYTPEHHEW [MO3ULUUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IIPABOMOPSAKY, YEJIIOBEKY TPy/Ja U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TPaJULUsAM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickont depepanuu, npupoae u
OKPYKarolIEu cpene.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 0OYYArOITNXCSI pYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YO€XJAEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCHIUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl Kak aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U IPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB NpPHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctu 3a CBOM Kpai, CBOXO PoauHy, CBOM $SI3bIK U KYJIbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuTHE OWOJOTWMU, MOHUMAHUS 3HAYE€HHs OMOJOTMM B IO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE YMOIMOHATIBHOTO BO3ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BocnuTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLUOHAIBHOIO 0J1ar0MOTyYHS:

NMOHMMAHUE W peanu3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOKAIOIINUX 3I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOiIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSATH TAKYIO I€SITEIbHOCTD;

WHTEpEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
cOOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

DKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM IS
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTel uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIIOICHUE  TMPaBWUJI  MOBEICHUST B MPHUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B DSKOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChephl);



AKTUBHOE  HEMNPUITUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HX;

HaJIM4KUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS], YKOJIOTHYECKOM KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JIESITEIBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXIY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEeIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpodseM
COXpaHEHUs IIPUPOJIHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBI  Pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTEHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieueHust  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOrMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OO0IIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTHM METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HaHWsS MJI1 aHalu3a H
OOBSCHEHUS SBJICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM U3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAay4dHbIX (AKTOB HU
MMEIOLIMXCS JAHHBIX C LIEJIBIO ITOJYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS IS
pelieHns IpodJieM B PeaIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE ILEHHOCTH HAyYHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHnI0, K AaKTUBHOMY IOJyYEHHIO HOBBIX 3HAHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ylbTaThl OCBOEHUS yueOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHUSA, OTPa’KaIOIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJIEHHUE, IPOLECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
ucclenoBaHue,  HaOJMIOeHHe,  HM3MEpPEHUE,  OSKCIePUMEHT U JPYruXx),
yHUBEpCalbHble Yy4yeOHblE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBLHOM
TPAaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMH OOy4YaroIMuXCcs, CIOCOOHOCTD
oOyyJaronuxcs UCIIOJIh30BaTh OCBOCHHBIC MEXTUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAJIbHbIE ydeOHbIE JCHCTBHS B
II03HABATEJIbHOU U COLMAIBHON IIPAKTHKE.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIero
o0pa30BaHUs TOJKHBI OTPAXKATh:

OBnanenue YHHBEpPCATbHBIMH y4eOHBIMHU NMO3HABaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITENIbHO  (DOpMyNIHpOBaTH U aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUU, O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpENIETIATh I JEeATebHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU WX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBbsICHEHUS (DAKTOB U SIBICHUMN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pPACCYKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

OPUMEHSATh  CXEMHO-MOJIEJIbHBIE  CpeACTBAa Il MpPEACTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMbl ¢ YUETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCJIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a]1ay, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMS;

UCIIONIb30BaTh pa3jHyYHble BUABl JEATEIBHOCTH IO TMOJTYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYallUsX, B TOM YUCJIE MPH CO3JaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOAMMU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOAUTh apryMEeHThl AJi1 JO0Ka3aTeabCTBa
CBOMX YTBEPXICHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEpeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
AKU3ZHENIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, MpEJIaratb OPUTHHAIBHBIE TIOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMaIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBapsAX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TNYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQPopMaIu, He0OXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajbHyI0  (GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BAaTh HAYYHBIM S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiornyecko uHQoOpMaIrMen: TPUMEHATh XUMHUYECKHe, (QU3HYEeCKue U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWSA W 3aUTHl  WH)OpMaIuH,
nH(pOpMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITMHU BO BCEX chepax )KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIM JIUCKYCCHM IO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS Mpe/iaraeMon
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJICUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYaJTLHON
paboThI MpH pEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/iaratb HOBBIE IIPOEKTHI, OLEHUBATh WJAEH C TO3MLUHUA HOBH3HBI,
OPHUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJafeHre YHUBEPCAIbHBIMY PeryJasSTUBHbIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBIABJICHHUS TPoOOJIeM U HX
pelieHus B )KU3HEHHBIX U YY€OHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax IO OTHOLICHMIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl ¢ y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEeILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYyIULUU B
pa3HBIX O00JIaCTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcuM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYrMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnienupuueckue ajs yueoHoro npeamera «buonoruspy
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX y4E€OHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
PE3yNBTaThI MIPEACTABICHBI IO TO/IaM O0yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOIO MHUPOBO33PEHHS, O BKIIAJlE€ POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJISl PEIICHUs KU3HCHHBIX 337124,

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W IPEBpalllCeHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YPOBHEBAs OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCITPOU3BeICHUE (PETIPOTYKIIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/IaraTb OWOJIOTMYECKWE TEOpUu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuyenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOKJICHUS KyJIbTYpHbIX pactennii H. V. BaBuioBa), onpeaensTe IrpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHUN, OpraHu3aluds U TpOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOYYSCHHBIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYUHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOTO M SHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Melo3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJIbHOTO pa3BUTHUA OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH IOJIyYEHHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMMH, JJI MPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEAHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/I0pOBbS U 30POBbS
OKPY’KaIOIIMX JIFOCH, COOJII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKarOIIeh
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJBb30BaHUS JOCTHXKEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
PUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHUE, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs JJIsl MpeicKa3aHUsl HAcJlIeJOBaHUs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOPHBIE M MpPaKTHYECKHEe pPadOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYI IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HMCCIEIOBaHUNH B OMOJIOTHH,
MEAMUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE INHMCbMEHHBIE MU YCTHbIE COOOILIEHMUS,
0000111251 OMONOTMUYECKYI0 UH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN arnmapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIMOHATHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMS )KU3HEHHBIX 33/1a4;

YMEHHME PACKPBIBATh COJAEpKAHME OMOJIOrMUECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIONYJIALNSA, FeHO(OHA, 3BOTIOLMS, ABWXKYIINE CUJIbI ((DaKTOPBI) IBOJIIOLINY,
IPUCIIOCOOTICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOJYLEHTbI, KOHCYMEHTBHI, PpEIYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HAampaBieHUH WU
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHUH, OpraHu3alus W IpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU BEIUYUHAMH, OOBSCHEHHUE TIOIYYECHHBIX
pe3yJabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCISATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYIEHTOB, KOHCYMEHTOB, PEAYICHTOB,
OMOTeOEHO30B W  JKOCHUCTEM, OCOOCHHOCTHM TMPOILECCOB: HACIEACTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMsI, MPUCIOCOOICHHOCTH
OpraHu3MOB, JEUCTBUSL 3KOJOTHYECKHX (PAKTOPOB HA OPraHU3Mbl, IEepeHoca
BEIIECTB M TIOTOKA SHEPIMM B DJKOCHCTEMAaX, AHTPONOTECHHBIX M3MEHEHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATh MOJyYEeHHbIE 3HAHUS ISl OOBACHEHMS] OMOJIOTMYECKHX
MPOLIECCOB U SIBICHUM, NIl MPUHITHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0POBbS M 370POBbSA
OKPY>KAIOIIMX JIFOCH, COOII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPYKaroIIen
OPUPOJIHON cpese, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JJIsl PAIMOHAIBHOTO MTPUPOIOTIOIB30BAHMUS;

yMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1a4d, COCTABIIATh CXEMbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1IN MUTAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHE pPaOOTHI, COOII0IAThH
npaBuiia pu paboTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OILEHUBATb U HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP KAaHMs, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarpuBaTh  IJI0OajdbHBIE  SKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOILEHUS,
000011ast OMONOrHYecKyr0 MH(GOPMAIMIO U3 HECKOJbKUX MCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HanMeHoBaHHe pPa3aesioB H TeM nu(ppoBLIe
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
I buornorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 bubmorexa LHOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIIETKU 8 1 bubmmorera [IOK
P https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
4 FKHM3HEACATENBHOCTS KIICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOxkeHUE 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HaciencTBeHHOCTE U H3MEHUYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 Bbu6nmuoreka [JOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
8 Peseparoe spem ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumMeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmoreka [IOK
! IBOJIONMOHHAS GHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3eMite ’ https://m.edsoo.ru/7f41cc74
3 Opra"usMbl 1 OK aroIas cpema 5 1 bubmorexa [IOK
p Py Karot peA https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111eCTBa U DKOJIOTUUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7 41 cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertobl TO3HAHUSA JKUBOW TPUPOJIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonp30BaHue pa3andHbIX 1 0.5 bubmmorexa LIOK
P ’ https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYEHUU
OHOJOTHYECKIX OOBEKTOB
3 buonoruueckue cucTemsl, MPOLECCHI | bubmmoreka [JOK
1 X U3yUCHHUE https://m.edso00.1ru/863e6564
4 XuMHUYECKU coCcTaB KJIeTKU. Bosia u 1 bubmuoreka [JOK
MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 b .C 0 1
CAKH. LOCTAR I CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTBI — OHMOOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0.5 bu6nuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha TpUMEpe aMIIIa3hl
WJIH KaTajasbl)»
7 VYrinesonsl. JIunuas: 1 Bubmiorexa OK

https://m.eds00.ru/863¢6870




but6mmoreka [IOK

8 Hyxnensosie kucotst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonsl u3y4eHus bu6nuorexa [IOK
kieTku. Knerouynas reopus https://m.edsoo.ru/863e6e88
10 Krerka kak memocTHas KuBas
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubmunoreka LIOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.1u/863e6ff0
OakTepuil 1o MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MHUKpOTIpETapaTax u ux
OTIFICAHUE»
but6mmoreka [IOK
12 OOMEH BELIECTB WK META00IN3M hitps://m.edsoo.rw/863¢766¢
but6mmoreka [IOK
13 Porocumres. XemocuHTes https://m.eds00.ru/863¢7¢98
N but6mmoreka [IOK
14 Onepretieckuii 0Omen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN 1TUKI KIETKH. Jlenenue
KJeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HabmoneHue Muto3a B 0.5 bubmorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax
16 buocunTe3 Oenka. Peakus bubnuoteka [JOK
MaTpUYHOIO0 CUHTE3a https://m.edso00.ru/863e¢796¢
bubnuotexa [JOK
17 Tpaucnsius — OuocunTe3 Oenka hitps://m.c dsogm 18636 796e
18 Hexnerounsie popmbl )xu3HU — bubmuoteka [JOK




BUPYCHI

https://m.eds00.ru/863¢7540

bubmunoreka LIOK

19 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«M3yueHne CTpOeHUS MOJTOBBIX https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WHauBuayanbHOe pa3BUTHE Bu6muotexa [JOK
OpPraHU3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bu6nuoreka [IOK
HACJICACTBEHHOCTHU U U3MEHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACTIEAOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa [OK
https://m.eds00.ru/863¢8878
CKpEIINBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBHI::Hilqoro HaiJ'II:,I[OBaHI/ISI buGnnorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae10BaHUE
npu3HakoB. JlabopaTtopHas paboTa
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubmmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.eds00.1u/863e8¢60
CKpelIMBaHus y Ap0o30( bl Ha
TOTOBBIX MUKPOMIpETapaTax
27 I'eneruka nmona. HacnenoBanue bubmoreka [IOK




IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

https://m.edso00.ru/863e¢8c60

N3menuyuBocts. HeHacnencTBeHnas
W3MEHYHBOCTh. JIJabopaTopHas

)3 pabora Ne 6. U3yuenue 1 0.5 bubnmoreka [JOK
MOAU(UKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863¢8efe
MOCTPOCHUE BapHALIMOHHOTO Psia U
BapUALMOHHON KPUBO»

HacnencrBennast "3BMEHYMBOCTb.

79 JlaboparopHnas padota Ne 7. 1 0.5 bubnmoreka [JOK
«AnHanu3 MmyTarui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bubmunoreka LIOK

30 Peneruia wenoseka ! https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O60011eHIE TIO

31 TeMme «HacnencTBeHHOCTE U 1
U3MEHYUBOCTb OPTraHU3MOBY

Bbubmunoreka LIOK

32 (Cenexuua kak Hayka u npouece ! https://m.edso0o.ru/863e92 14

13 MeToap! 1 TOCTHIKEHHS CEJIEKITNH 1 bubmunoreka LIOK
pacTeHui 1 )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnonorus kak orpacipb 1 bu6nuoreka [IOK
NPOU3BOACTBA https://m.eds00.1ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 14 4

I[TPOIT'PAMME




11 KJIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tewa ypoxa Bceero Kontponbnbie  IpaxkTirieckue u3yueHusi o0pa3oBaTesbHbIE
padoTbI padoThI
pecypcsl
1 DBOJIIOLHS M METObI €€ N3YUEHUSI 1 bubmmorexa LOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHs NpeacTaBICHUN 1 bubnmoreka [JOK
00 3BOJIIOINH https://m.eds00.ru/863e9570
bubmunoreka LIOK
3 Muipoosormowus ! https://m.edsoo.ru/863e9cle
[Tomynsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOLNH.
4 JII;6op2T0pHI;;{ paborta Jl\ig 1 1 0.5 bubmorexa [IOK
https://m.eds00.ru/863e¢99¢6
«CpaBHeHHE BUIOB I10
MOP(}OIOrHUecKOMY KPUTEPHIOH
5 JIBrOKyIIMe CUitbl (3J1eMEHTapHBIC 1 bubmmoreka [JOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e¢9da4
. bubmuoreka [{OK
6 EcrecTBeHHbIi 0TOOp U ero (hopMbl 1 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynbTaTe! 3B0ONMIOLMN:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0.5 bubmmoreka [JOK
pabota Ne 2 «Omnucanue ’ https://m.edsoo0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U eé
OTHOCHUTEIILHOTO XapaKkTepa»
2 Hanpasnenus u nytu | Bu6muotexa [JOK

MaKpO3BOJTOIHNN

https://m.eds00.ru/863e9cle




9 HeobOpatumocTs 3BOIIONNH
10 WcTopust xxu3HU Ha 3eMIIe U METOIBI
e€ U3yyeHust
1 I'nnoressl NPOUCXOKIACHUS KUZHU bu6nuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTune xu3Hu Ha 3eMJie 1o Apam U bubnuotexa [JOK
IepuoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUU
PacTUTETBHOTO U KUBOTHOTO MUPA.
13 [IpakTuueckast padbora Ne 1 0.5 bubmmoreka [JOK
«M3y4yeHne UCKOMMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPTaHUYECKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJIOBEKa (aHTPOIIOTEHE?) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxyuiie cuibl ((aKTopbl) Bu6muotexa [IOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH 3BOJIOLNU
4eloBeKa
18 YenoBeueckue packl U IPUPOIHbIE bubmmoreka [JOK
ajarTaly YeJoBeKa https://m.edsoo.ru/863caca2
PesepBHeIit ypok. O6001ICHNE TTO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMiie»
20 DKOJI0rus Kak HayKa
21 Cpensl 00uTaHUS U DKOJIOTHICCKHE but6mmoreka [IOK




(hakTophI

https://m.edsoo.ru/863ecafec

AOGuotnueckue haKTophL.
Jlabopartopnast pa6ota Ne 3.
«Mopdonoruyeckne 0COOEHHOCTH

. but6mmoreka [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buorureckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyisiiuu. [Ipaktuueckas pabora
24 Ne 2 «IToacu€T mioTHOCTH 0.5
TOMYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MOB — bu6nuoreka [IOK
OHOIIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENIN IKOCHUCTEMBI.
27 DKOJIOTHYECKUE TUPaAMUJIbIL. bubmmorexa IOK
. https://m.edsoo.ru/863¢b5fa
CsoiicTBa 3xocucreM. Cykueccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rnobanpHas bu6muorexa [IOK
AKOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK

ounocdepsl

https://m.edso0.ru/863ebd16




32 UYenoseuecTBo B Omochepe 3eminu 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0001IEHHE TEMBI
34 «Co00111ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 14 ’5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

CdopmupoBaHHOCTH 3HAHUW O MECTE U PONH OHOJIOTUM B CHCTEME
HAYYHOTO 3HaHMS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAyYHOH KapTHHBI MHPa W HAYYHOTO MHUPOBO33PEHHS; O
BKJIa/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosioruy; (PyHKIIMOHAJIBHOW TPAMOTHOCTH YEJIOBEKAa Ui PEIICHUS

JKU3HCHHBIX 3aJa4

YMeHHue packpbiBaTh COJEpKAHHWE OWUOJIOTHYECKUX TEPMHHOB U
TIOHSATUHN: KHU3Hb, KJIETKA, OPraHU3M; MeTa00M3M (OOMEH BEIICCTB H
MpEBpaIICHUE DSHEPIHH), TOMEOCTa3 (caMoperyssius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEIPOTyKITHs),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue uznaratb OHOJIOrMYECKHe TEOPHH (KJIETOYHAs, XpOMOCOMHas,
MyTarmonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basusnosa) u
yueHHus (0 LEHTpax MHOrooOpasusi M NPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHUilbl UX IPUMEHUMOCTH K

ZKHUBBIM CUCTCEMaM

YMeHue BIafeTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJOTHUH
(HaOnrofieHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHM3alusi W MpoBeJeHHE OHOJOTMYECKOr0  3KCIEpUMEHTA,
BBIJIBUJKEHWE  TUMOTE3bl;  BBIABICHWE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BEIMYMHAMH, OOBSICHEHHE MONYYEHHBIX PE3YJIbTATOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUHM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX peByanaTOB)

VYMeHue BBIACIATh CYIICCTBEHHBIC TMPH3HAKH BHPYCOB, KIETOK
OPOKApUOT W JYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
OpraHM3MOB; OCOOEGHHOCTH TPOILIECCOB OOMEHa  BEIIeCTB U
IpeBpalleHus] 3HEPrUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
IHEPreTUYecKOro  OoOMEeHa,  XeMOCHHTE3a,  MHUTO3a,  Melo3a,
OIUIOJIOTBOPEHHS,  Pa3MHOXKCHHS,  HMHIUBHUIYAIbHOTO  pa3BUTHS

opranu3Ma (OHTOTEHE3)




YMenune MMPUMCHATH IMMOJIYYCHHBIC 3HaHHuA JIIsL 00BsACHEHNS

OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM, JJISI MPUHSATHUS MPAKTUICCKUX
pelieHui B MOBCEIHEBHOM JKM3HU B IIEJISIX 00ecredeHus: 0€301acHOCTH
CBOETO 3/IOPOBBS U 3JI0POBBS OKPYKAIOIIHMX JIFOJICH, COOJIIOICHHUS HOPM
rPaMOTHOTO  TOBEJCHUS B MIPUPOTHOMN

OKpYyKaroleun cpene;

ITIOHUMAaHHEC HGOGXOI[I/IMOCTI/I HUCIIO0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOW OMOJOTMHM W OHOTEXHOJIOTHH Il PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS

YMeHne pemarb 3JIeMEHTapHbIe T'€HETHYECKHE 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHKE, CICIICHHOE HACJIEIOBAHUE; COCTABISATH
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUBaHUA JJIsA MMpCaACKa3aHuA

HACJIEA0BAaHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIa0OpaTOpHbIE M NpPAaKTUYECKHE padoTHl,

coOmroiaTh mpaBWja TpH padboTe ¢ ydeOHBIM | JIaOOPaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHYECKH OLIEHWBATh W MHTEPHPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucTouHNKOB (CMU, Hay4dHO-TIONYJIsIpHBIE MaTepHalbl);
STHYECKHE AacCleKThl COBPEMEHHBIX WCCIECAOBAaHUI B OHOIOrHUH,

MeauIyHe, OMOTEXHOIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOTOTUUECKYIO MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MOHSITHHHBIN arrapar OMOJIOrUHU

11 KJTACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

CdopMUpPOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQ/IC POCCHHCKUX W 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Ouosiornu; (PYHKIHMOHAILHOW TPAMOTHOCTH YEIIOBEKA Ui PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJIepKaHUE OHOJOTHYECKUX TEPMUHOB U

MOHSTHM: BU, IOMMYJISAUA, FGHO(bOHH, 9BOJJIIOLUA, ABUKYHIHUC CHUJIBLI




(paxropsr) IBOJIIOLINH, MPUCTIOCOOTICHHOCTD OpraHHU3MOB,
BU1000pa3oBaHue, HKOJIOTUYECKUE daxTopsl, HKOCHUCTEMA,
OPOXYLEHTBl,  KOHCYMEHTBI,  PEOyHEeHTHl,  [ENH  [HUTaHH,

AKOJIOTHYECKasl MUpaMuia, OruoreoreHo3, ornochepa

VYMeHue uznaraTb OMOJIOTHYECKUE TEOPUU (IBONIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3aponsimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHud u myrei sBommonuu A.H. CeBepriosa, yueHus o
omochepe B.M. Bepnamckoro), ompenensiTh  TPaHUIBl  HX

IMPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BIageTh METOJaMH HAyYHOTO TO3HAaHUS B OHOJIOTHH
(HabnroficHWEe W OMKCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHMIA,
OpraHm3aiysi W TMpOBEAEHUE OMOJOTHYECKOTO  JKCICPUMEHTA,
BBIIBMIKCHHUE  THUIIOTE3BI; BBISIBIICHUE  3aBUCUMOCTH  MEXIY
WCCIEAyeMbIMUA BETUYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3YIhbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3yanaT0B)

YMenune BBIACTATH CYHICCTBCHHBIC IIPpU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MOMYJISAIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PCIYIICHTOB,  OHOTCOIICHO30B U  DKOCHCTEM;
OCOOCHHOCTH HPOIIECCOB HACJIC/ICTBEHHOM U3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHuUs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPTaHU3MBI,
HEepPEeHOCa BEIIECTB U MIOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOTCHHBIX
U3MCHECHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHYECKHX IIUKIOB B Onochepe

YMmenune MMPUMCHATH IMMOJIYYCHHBIC 3HAaHUA JJIA OG’bHCHeHI/IH
61/IO.HOI‘I/I‘IGCKI/IX nponeccoB u HBHGHHﬁ, AJI TIPUHATUSA TPAKTUYCCKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIEJsAX o0ecreueHus: 6€30MacHOCTH
CBOETO 3/I0POBbsSI U 3JI0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAOIIEH NPUPOAHOU  CpEAE;
IIOHMMAaHUC HGOGXOI[I/IMOCTI/I HUCITOJIb30BaHUA I[OCTI/I)KGHI/II\/'I

COBPEMEHHOM OMOJIOTHH AJIs1 PALIMOHAIBHOTO IPUPOIOTIOIH30BAHUS

YmMmenue peuiaTtb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATHb

CXEMBI IIepeHOoca BEIIECTB U SHEPTUU B IKOcHcTeMax (LN MUTaHNs)

YMeHHe BBIONHATH JIA0OpPAaTOpHBIE H  TPAKTUYECKHE pPadoTHl,
coOmoaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H Ja0OpPaTOPHBIM

o0opynoBaHueM




YMeHHe KpUTHUYECKH OLIEHMBATh M HMHTEPIPETUPOBATh MH(OPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHMS

13 pa3nuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJISIpHBIE MaTepUaIb);

? paccMaTpuBaTh ro0anbHBIC 9KOJIOTUYECKUE POoOIEMBI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3naBath COOCTBEHHBIE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS,
10 0000111ast GMOIOTHYECKYIO0 HH(POPMAIIHIO U3 HECKOJIBKHX HCTOYHHKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OHOJI0TUI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

buonorus kak Hayka

1.1

buonoruss — Hayka o xuBOM mpupone. Ponp Ouomorum B opmupoBaHHH

COBPEMEHHOM HaydHOUW KapTHUHBI Mupa. CrucTemMa OMOJIOTHYECKUX HAYK

1.2

MeToapl TMO3HAHUS KUBOW MPUPOABI (HAOIIOJCHHE, SKCIIEPHUMEHT, OMHCaHUE,
U3MEpeHHe, Kiaccu(ukanus, MOJIeITUpPOBaHUE, CTaTUCTHYECKas oOpaboTka

JTAHHBIX )

’KuBble cuCTEMBI U X opraHu3anus

2.1

Kupbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHusi ouonoruu. CBOMCTBa

OuocHcTeM U UX pasHooOpasue

2.2

YpoBHU oOpraHm3anui OWOCHUCTEM: MOJICKYISPHO-TEHETUYECKUM, KIIETOUHBIH,

OpraHU3MEHHBIH, MOMYIIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIN

XUMHYECKUN COCTaB U CTPOEHUE KIIETKU

3.1

XUMHAYECKUA COCTaB KIETKM. XUMHYECKHUE DIIEMEHTBI: MaKpPOAJIEMEHTBHI,
MHKpOdJIEMEHTBI. Boga u  MuHepanbHble BemecrBa. @OyHKIMU BOAbI U

MHHEPAIbHBIX BEIICCTB B KJICTKE. HozmepmaHHe OCMOTHYECKOro Oaanca

3.2

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMBIE M 3aMEHUMBIE AMHHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
VYpoBHM CTPYKTYpbl O€IKOBOI MOJIEKYIIbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEPTUYHASA CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buonornueckue
¢byHKINMN OEIKOB.

depmeHTH — OMonornyeckne KaranuzaTopbl. CTpoeHue (QepMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneuuduynocts. Kodepmentsl. Burtamuubl. OTinums

(bepMeHTOB OT HCOPraHNYCCKUX KaTalIn3aTOPOB

3.3

VYrneBoapl: MOHOCaxapuabl (TIIOKO3a, pubo3a U Jae30Kcuprbo03a), nucaxapuibl
(caxapo3a, JlakTo3a) W TMojucaxapuibl (Kpaxmani, TJIUKOTeH, LeJUII003a).
buonoruueckue GyHKIUN yTI€BOJOB.

Jlumuaer:  Tpurnmunepunbl,  crepouabl,  dochomunuabl.  ['mapoduibHO-
runpopoOHbIe cBOMcTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JJHK. Crpoenne u ¢ynkuum PHK. ATO:

CTpoeHue U (PYHKIHH

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHsI KIIETOK

3.6

Krnerka kak menmoctHast >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTas
HapykHass MeMmOpana, moiyekynasl JIHK kak renerwueckwii ammapar, cucTema

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKapuoTHyecKas U mpokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
MpOKapuOTHUECKOM  KieTku. Kmerounas crenka Oakrepuii. CrtpoeHue
AyKapUOTHUECKOM KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, WX
¢ynkiun. [Inasmarudeckas MemOpaHa, e€ cBoiicTBa U pynkumu. L{utonnasma u eé
oprasousipl. OHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIIIa3MaTHYEeCcKasi CETh
(OIIC), ammapar ['ombmxu, ym3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUAaCTUAbl. [IpoucxokieHne MUTOXOHAPHM W IUIacTUi. Buibl
wiactua. HememOpaHHble OpraHouJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIN LIEHTP,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

3.9

Anpo — perymsatopHbIi 1meHTp kKieTku. CTtpoeHue sapa: suepHas o000JI0YKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

H(PISHGI[CSITCJ’II)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, WM METa00aU3M. ACCUMUIAIUS (TUIACTUYECKH OOMEH) H
TUCCUMUIISALINS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
Metabonu3ma. Turnbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbii. Ponb

(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

4.2

dorocunTtes. CBeToBas U TeMHOBasi ¢aszbl GorocuHTe3a. Peaknuu ¢oTocuHTe3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHHS €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUN.

XeMocuHTe3. XEMOCHHTE3UPYIIIHe OakTepuu. 3HAYCHHE XEMOCHHTEe3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTU4eckuii oOMEH B KJETKe. PaciieruieHue BEIECTB, BBIJICICHUE H
AKKyMYyJUpPOBaHUE OJHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KIETOYHOE

apIxanue. DPPEeKTUBHOCTD YHEPIeTUIECKOTO 0OMeHa

4.4

Peakiiun matpuuHoro cuntesa. ['enernueckas nnpopmauus u JJHK. Peanuszamms

TeHEeTHYeCKOM WH(popMalnuu B KIeTKe. ['eHeTHYecKuii KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunslii cuate3 PHK. Tpancnsauus — 6uocunres Oernka.

Konuposanue amuHokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3HH — BuUpYChl. Mcropusi oTkpeitus BupycoB ([I.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
bakrepnodaru. bonesHu pacTeHMid, XKUBOTHBIX W 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[TpodunakTrka pacupocTpaHeHUsI BUPYCHBIX 3a001eBaHUI

Pasmuoxenue u WHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounslii UK, WM KU3HEHHBIA IWKNI kieTku. MHTepdaza u murTos.
[Tponeccel, mporekaromue B uHTepdaze. Permmumkamus — peakiuss MaTpU4IHOTO
cuateza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHII.
JIuniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXEHUS W HUHIUBUIYAILHOTO Pa3BUTHS
OpraHU3MOB.

Henenue wierku — wmuto3. Craauum muto3a. IIporeccel, mpoucxopsume Ha

Pa3HBIX CTAAUAX MUTO3A. buonornueckuii CMBICII MUTO3a

52

@®opMbI pa3MHOKEHHSI OpPTaHU3MOB: Oecrojioe W moJjioBoe. Bumbl Oecrosoro
pa3sMHOXCEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- ¥ MHOTOKJIETOYHBIX,
CrIopooOpazoBaHue, BEreTaTUBHOE pa3MHOXEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUCHUC OJId CCICKIUN

53

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTIOIOTrO.
Meiio3. Craguu Meiio3a. Ilpouecchl, TpouCXOonsIIMe Ha CTaaAUsIX Meio3a.
[ToBenenue xpomocom B Mmeiro3e. Kpoccunrosep. buonoruueckuid CMbICIT U

3HaYeHNE MEN03a

5.4

['ameToreHnes — mporecc 00pa3oBaHMsI MMOJIOBBIX KIETOK Y JKUBOTHBIX. [looBbIe
KEJIE3bl: CCMCHHUKU U ANYHUKU. O6paBOBaHI/I€ " pa3BUTHUC MOJOBBIX KIJICTOK —
raMmer (CrepMaro30uj, SUIEKIIeTKa) — criepMaTorere3 u oorere3. OCOOEHHOCTH

CTPOECHUS SIMUEKIETOK U criepMaro30ua0B. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanpbHOe  pa3BuTtHe  (OHTOreHE3).  OMOpPHOHAIBLHOE  Pa3BUTHE
(ambpurorenes). DTanbl SMOPHUOHAIILHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynsnus, opraHoreHe3. [loctamOpuoHansHOe pazButhe. THIBI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPsMOE, HempsiMoe (IMYuHOuYHOE). BrusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YpOIICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIe,Z[CTBGHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

IIpeamer u 3agaun renetuku. Vicropus pasButus reHeTuku. Bxinag poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeToabl TI'eHETUKU
(TuOPUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYecKue MOHTHs. [ eHeThnueckas CUMBOJIMKA, HCIOIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. Mennenem.
MoHorHOpUIHOE CKpeUuIMBaHUE. 3aKOH eAUHO00pa3us THOPHIOB TIEPBOTO
nokojeHusi. IlpaBuiio JOMUHHUpOBaHHUS. 3aKOH pACHICTUICHHS TPU3HAKOB.
I'unore3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBaHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBHI JUTHOPUIHOTO CKpEIIMBAHHS. AHATU3UPYIOIIEE
ckpeuiuBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIMBAHUS A

ompe/eIeHUsI TEHOTHUITa 0co0n

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HacJeJOBaHUIO TeHOB. HapymieHue CIEruieHHss TEeHOB B pe3ysbTaTe
KPOCCHUHIOBEpAa. XPOMOCOMHAasi TEOpHsl HACJIEICTBEHHOCTU. [ eHeTnueckue
KapThl.

I'eneruka mosia. XpOMOCOMHOE OIpEETICHUE Ioja. AYTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOTraMeTHBIe M TeTeporaMeTHhIe oOpraHu3Mbl. HacimemoBanume

MMPHU3HAKOB, CHUCIUVICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HACICICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAIIMOHHOW HW3MEHYMBOCTUA. BapualMOHHBIM psag W BapUalMOHHAS
kpuBad. Hopma peaknum npusHaka. KoJM4ecTBEHHBIE M Ka4€CTBEHHBIE

MIPU3HAKU U UX HOpMa peakinu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wiM TEeHOTHUIHMYECKas, W3MEHYUBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meiio3 ¥ TMONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. MyTalMoOHHAas W3MEHYMBOCTh. Kilaccupukamus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, FT€HOMHBbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHYnBoCcTH H.I.

BaBuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eJI0BEKa: reHealloOTHYeCKU, OJIM3HEIOBBIH, IIUTOT€HETUUECKUH,
OMOXMMHUYECKUH, MOJEKYsIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpezeeHHe
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomomipio III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUS 4YelIOBEKa: TEHHBIC
0ose3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIPacIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThyeckue W TEeHEpaTUBHBIE MyTaluu. [IpUHLIMIBI 310pOBOTO




oOpa3a KW3HU, JUATHOCTHKH, NTPO(DUIAKTHKA ¢ JICUYCHUS TCHETHYECKUX
0one3neil. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE METUITUHCKOM

IFCHCTUKHU B IPECAOTBPAIICHUHN U JICUCHUH I'CHECTHYCCKUX 3a00JICBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apOKIEHUE CEJIeKUUd U JIOMECTHKAIUS.
Yuyenue H.M. BaBunoBa o0 1ieHTpax MPOUCXOXKACHHS H MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIEHMSI TOMAIIHUX XHUBOTHBIX. CopT,

opoja, WramMmm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIMU. MaccoBbIi W WHAMBHUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHHH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpenuBanue — WHOpuauHT. Ymctas nuHMS. CKpenMBaHWE YHUCTBHIX JIMHHUH.
I'etepo3uc, nnu rubpuanas cuna. HeponcTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
OtnanénHas rubpuamzanus W e€ ycmexu. VCKyCCTBEHHBI MyTareHes u
[IOJIy4YEHUE IOJIMILUIONAOB. [IOCTHIKEHMS CEJIEKLIUM DPACTCHUM, >XKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buoTtexHonorus kak oOTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHsS. Tallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KyiabTypbl. MHKpPOKJIOHaJIbHOE  Pa3MHOXKEHUE
paCTeHHﬁ. KHOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEJILCKOXO03SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTMUYECKHEe W dThdyeckue mnpodnembl. MO — reHernuecku

MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

DBOJIOLMOHHAS OUOJIOTUS

1.1

DBOIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CeuzmerenscTBa  3BOMOIMH.  IlajmeoHTONMOrMYEecKHe:  TOCIENOBATEIHFHOCTD
MOSBJICHUS BHJOB B IAJCOHTOJIOTMYECKOW JIETOMHUCH, TEPEXOAHBIE (OPMBL
buoreorpaguyeckue: cxoactBo u paziauuue ¢ayH U (puop MaTepukoB U
OCTPOBOB. DOMOPHOJIOTHYECKHE: CXO/ICTBA M Pa3Inins SMOPHOHOB PAa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHBIE,
PYAMMEHTapHBIE OPraHbl, aTaBU3MBL. MOJIEKYISPHO-ONOXMMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IMyTeH y Bcex

OpPTaHU3MOB




1.2

OpomounonHass teopus Y.  [apBuna. [IpenmnochbuikM  BO3HUKHOBEHHS
napBUHM3MA. JIBMDKYIIME CHIIBI ABONIONMH BUIOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAeNEéHHAs U3MEHYHBOCTb,

0opn0a 3a cyIIecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopust dBomouuud (CTD) W OCHOBHBIE €€ TIOJOKEHUSI.

MuxkposBomtorus. [Tomynsmus Kak eTMHAIIA BUAA U SBOJTIOLNUN

1.4

JIBrokymue cuiabl ((pakTOphl) IBOJIOIMK BUIOB B MpUpone. MyTalMOHHBII
MpoLecC U KOMOMHATHBHAS W3MEHUYUBOCTH. [lOMyNsiiMOHHBIE BOJHBI U JApeid
reHoB. M3onsmus u mMurpanus. EctecTBeHHBIN 0TOOp — Hampamisironuili paxTop
3BOMIOLNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK  pe3ynbTarT dBoionuu. [Ipumepsl
MPUCTIOCOOTICHUN Yy OPraHu3MOB. ApoMopdO3bl M WIH0AAATI TAIIUH.

Buna u Bunoo6pazoBanue. Kpurepun Bunga. OcHOBHBIE OPMBI BUI000pa30BaHMUS:

reorpauueckoe, 3K0JIOrHUECKOe

L.5

MakposBomroniust.  Popmbl  3BOMIOLMU:  (UIIeTHYECKas,  JUBEpreHTHas,

KOHBEpreHTHas, napaienbHas. HeoOpaTumMocTs 3BOIOLNUN

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHay4yHblE IPEACTABICHUS O 3apOKICHHUM >KU3HHU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHUS KHM3HM Ha 3emyie: a0uoreHe3 M MaHCIEpMHs. XUMUYecKas
3BOJIFOII M. 3KCH€pI/IMeHTaJIBHOG MOATBCPIKACHUC XHUMHYECKOHU 3BOJJOHUH.
Hauanpabie staner Omonorumdeckoit spomtonuu. ['mnoresa PHK-mwupa. Ilepsoie

KIJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo spam u nepuojam. Karapxeill. Apxelckas U
nporepo3oiickas dpel. [lameosolickas 3pa u €€ TEpHOabl: KEMOPUMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKUH, KaMEHHOYTOJbHBIA, MEPMCKUMU.
Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl: NaJICOre€HOBBIM,  HEOTECHOBBIMH,
AQHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIUMara W TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE ITAIBI YBOJIONUN PACTUTEIBHOTO U )KUBOTHOTO MUPa. ApoMOp(O3bI ¥
pacTeHuMid W KUBOTHBIX. [losiBIEeHWe, pacuBeT M BBIMHUpAHUE TPYII KUBBIX

OpraHu3MoOB
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Cucrema OpraHnu4eCKOoro Mupa KakK OTpaXCHHUC 3SBOJIIOLIUH. OcHOBHBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPraHNu3MOB
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DBOJIIOLIMS YeJIOBEKa. AHTPOMOJIOTHSI Kak Hayka. Pa3BuTue mNpeacTraBieHUd O

MPOUCXOKIACHUN YCIIOBCKA. MeTOI[I:I HU3YUCHUS aHTPOIIOICHC3Aa. CXO,Z[CTBa u




pa3Myus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHIE YeTIOBEKA.
JBmwxyue cuibl ((pakTopsl) aHTpornorenesa. HaciencTBeHHass H3MEHYMBOCTD U
€CTeCTBEHHBI 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN

TpyZa, MBILJIEHUE, PEYb

2.5

OCHOBHBIE CTaAu W BCTBU 3SBOJIIOIIMU YCJIIOBCKA: ABCTPAJIONUTCKH, Yemosek
yMmenbid, YenoBek mnpamoxondmuii, YenoBek HeaHaepTanbCcKui, YemoBek
pa3syMHblidi. Haxoaku HMCKOMAaeMBIX OCTaHKOB, BpeMs CYIIECTBOBaHHSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckne packl. OCHOBHBIE OONBINKE pachl: €BpONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPaJION(HAs (9KBaTOpHANIbHAS), MOHTI'OJIOUIHAS (asmarcko-
amepukaHckas). UepTbl MpUCOCcOOIEHHOCTH MPEACTaBUTENECH YeTIOBEUECKUX pac

K YCJIOBHSIM cyllecTBoBaHusA. EAMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpyXKarolas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aayd M pa3feibl SKOJIOTMUA. MeTOIbl 3KOJIOTHUYECKUX
UCCIIEI0OBAaHMH. DKOJI0rndeckoe MupoBo33peHue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAas, ITIOYBCHHAA, BHYTPUOPraHU3MCHHAaA

32

Oxonorndeckue  ¢daktopel.  Kriaccudukamus — SKOJOTHYECKHX  (PAKTOPOB:
abuoTtuyeckre, OWOTHYECKME U aHTPONOreHHbIE. JleiicTBHE SKOIOrMYecKuX

(hakTOpOB HA OPTAaHU3MBI

3.3

Abunotnueckue (aKTOphL: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPHUOIM3M.
[Ipucnocobnenuss OpraHU3MOB K  JEHCTBHIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue dakTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUITHUYECTBO, MAapa3sUTU3M, MYTYAJIM3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOITYyJIAINH. OcHoBHBIC IIOKa3aTcin
MNOomyJIauu: 4YHUCJICHHOCTb, INUIOTHOCTH, POXAACMOCTHb, CMCPTHOCTH, IPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJIALUU U €€ peryssaius

Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimeBas). Bunbl-momuHaHThl. CBS3U B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (3kocucTembl). [loHatne 00 »dKocucreMe H




ouoreorneHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEHIECTB U ITOTOK 3HEPTHU B IKOCUCTEME.
Tpoduveckne (mumiEeBble) YpPOBHU OSKOCHCTeMBI. [luimeBble Iemu W CETH.
OcHOBHBIE TIOKA3aTEH SKOCUCTEMBI: OMOMacca, MPOAYKIHS. DKOIOTUYECKUE
MUPaMUIBLl:  TPOAYKIIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTb, CAMOPETYJISLMS, pa3Butue. Cykueccus

4.3

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHBIE OKOCHCTEMBI. ATPO3KOCHCTEMBI. YpOOIKOCHCTEMBL.
bronornyeckoe u X034HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
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Yuenue B.W. Bepnaackoro o Ouocdepe. I['panuipl, coctaB U CTpyKTypa
ouocdepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUOCPEpPH Kak
r7100abHOM 3KOCUCTEMBI. J[MHamMHueckoe paBHOBeCHE W OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB M OHOTC€OXMMHYECKHE IIHKJIBI AJIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OHMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONIOTCHHBICE M3MEHEHUs B Ouocdepe.
['mobanbHBIC YKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa paIMOHAJILHOTO  YIPAaBJICHUS TNPUPOJAHBIMH pecypcaMH H©  HX

ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6rio A.M. u ap.;
[Ton penakuueii [laceunuka B.B. Akimonepnoe obmectBo «M3naTenscTBo
«IIpocsemenne»

HHuTepHeT pecypcesl

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[MUPPOBLBIE ObPA30OBATEJIbHBIE PECYPCBI U PECYPCbI CETU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

[[OP
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