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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHpPOBAHHUIO COAEpkKaHHUS yueOHOro mpeaMera
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEJTHErO
oO1ero oopazoBanusi B Poccutickoit denepanuu, a TakKe MOJI0KEHUs O crielinduke
Ouonornu, €€ 3HAYCHWH B TIO3HAHWM >KUBOM TMPHUPOABI U OOECIeYCHHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOTo oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTIpe/IeIIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61os0ruM 1a€T NpEeACTABICHUE O LENsIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U PAa3BUTHSI 00yUaIOUIXCA CPEACTBAMH Y4eOHOTO ITpeIMeTa
«buonorusy, onpezaenser o0g3aTeNbHOE MPEAMETHOE COACPKAHKE, €T0 CTPYKTYPY,
pacnpeneneHue Mo pasjelaM M TeMaM, PEeKOMEHAYEMYIO IOCJIE0BaTeIbHOCTD
U3y4YeHUs] y4eOHOTO MaTepuaa ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3CH, JIOTUKH OOpa30BaTEIBHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4Jarommxcs.

B nmporpamme o Onosoruu TakyKe YUUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjibTaTaM oOO0ydeHUs B
hopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HABATEIHLHOM
JEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJOrNYECKOro 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3yY€HUU OWOJOTWHU, Ojarojapst 4emy B HeEl
MPOCMATPUBAETCS HANPABJICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHUS, MPEACTABICHUI O 3JI0POBOM
oOpasze >XKM3HM U OEpeKHbIM OTHOILLIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MpOrpamMme Mo OMOJOTHH yeJICHO BHUMAaHHE HCIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTHUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHMUS, 000CHOBAHUS SKOJIOTMUECKHU 11eJIeCO00pa3HOTo
MOBEJCHUSI B OKpYKaroleh MPUPOJHON cpeie, aHaIn3a BIUSHUS XO35HCTBEHHON
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcuneHnne BHUMaHUS K TPUKIAJAHON HAMpPaBIEHHOCTH Y4yeOHOro IMpeaMera



«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTBIO 00ECTICUEHHSI YCIIOBUM JIJIsl pEIICHUS
OJIHOM M3 aKTyaJlbHBIX 3374 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanosiaraer GpopMupoBaHue y oOydaronIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIErOCSI COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpeaHero o0mero 0oOpa30BaHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLWH, CO3HAET
YCIOBUSL  JJIs:  TIO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpeJHero  oOmero  oOpa3oBaHUs, COLHMAIM3ALUA
oOyuatonuxcs. M3yuenue 6noiaoruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAITMOHHBIX W  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, COCOOCTBYET MHTErpalliu OWOJIOTMYECKUX 3HAHUMU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaguu. Ha3paHHble TOJIOKEHUS O MpeAHA3HAYEHUH Y4YEOHOro MpeaMmera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, MPEACTaBICHHOIO B IpPOrpaMMe I10
OHOJIOTUH.

OT60p coxaepkanusi yueOHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPAa3HOrO0 MOJX0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTbh 3HAHHUA M YMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEeH KyJIbTYpbl, ONPEACISIONINE aJeKBATHOE IOBEIECHUE
YyeJioBeKa B OKpYXarolleld MPUPOAHON cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
JKU3HU U TPaKTUUYECKoM AesiteabHOCTH. Oco00oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTHI COAEPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMH OCYILIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAYEHHSA 3HAHUM 00
OTIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAay4yHOTro To3HaHus», «KieTka kak Ouonorudeckas cuctemay, «OpraHus3m Kak



Ouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHU4YecKOro MHpay,
«IBOJIOIMS KUBON MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp u3yuenus yuyeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETeHHE YMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM MIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buonorus» Ha 6a3oBOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJOTHMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KallUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINU, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOY4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCe aHaIM3a JAHHBIX O MYyTAX Pa3BUTUS B
OMONIOTHH HAyYHBIX B3TJISIOB, MW M TMOAXOAOB K M3YYEHHIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aIiH;

CTAaHOBJICHME Yy OOydJarommxcs oOmeil KyJIbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OLICHUBATH SIBJICHUS OKPYKAIOUIETO
MUpa KUBOW TIPUPO/IBI HA OCHOBAHWH 3HAHWH U OTIBITA, TOTYYECHHBIX TIPH U3YUCHUN
Onooruy;

dopMupoBanre y OOydYalOIIUXCS YMEHHHA WIUTFOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JICSITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTI0ICHUS DTUIECKUX
HOPM IIPU MIPOBECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUU JUIsl TIOBBIMIEHUS YPOBHS
IKOJIOTHYECKOMN KYJIBTYpHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITENIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIen cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOACHHE MeEp NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOuiero oopasoBanus yueOHbIN npenmer «buonorusy,
M3y4yaeMblil Ha 0a30BOM YpOBHE, SIBIIIETCS 0053aT€NbHBIM YUYEOHBIM MPEAMETOM.



Jlns u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Poub 6uonorun B hopMupoBaHUM COBPEMEHHOM HayuHOU KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl T0O3HAaHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTIMCaHUE,
U3MEpeHHe, KilacCU(pUKALMs, MOJAEIUPOBaHUE, CTaTHUCTHYECKas o0padoTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U MX OPraHU3ALMSL.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYeCKu ), OMoCc(epHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
KUBOU MIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHMCIIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEpTUYHAsT CTPYKTypa). XHUMHYECKue cBoWcTBa OenkoB. buonormueckue
byHKIUN OEIKOB.



depMeHTHI — OMoJIoTUYeCKHe KaTain3aTopel. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pub03a U Je30KCUpu003a), Tucaxapuisl
(caxapo3a, JlakTo3a) MW ToJHMcaxapuibl (Kpaxmaj, T[JUKOTEH, LEeJUII0JI03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHble  cBoicTBa. buonorumueckue QyHkumu sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK w PHK. Hyknmeotmaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIIHMH.

[{utonorus — Hayka o Kietke. Kiietounas teopus — mpuMep B3aMMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTOAbl N3YUEHUS KIETKH.

Knerka kak nenoctHas xuBast cuctema. O0mue npu3Haky KIETOK: 3aMKHYTast
HapyxHast memOpaHa, moiekynsl JIHK kak renermueckuii ammapar, cucrema
CUHTEe3a OenKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Knerounas creHka Oaktepuii. CtpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM H
IrpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas meMmOpana, e€ cBoricTBa 1 pyHkuu. LluTonmnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWAbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHWM u Twiactua. Bunbr mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynatopHslil neHTp kiaeTku. CTpoeHue spa: sjuepHas 000youka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BEIIECTB B KIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Juarpammel: «Pactipenenenne XuMHUIECKUX 2JIEMEHTOB B HEKUBOW ITPUPOIEY,
«Pacrnipenenenue XuMU4ECKUX 3JIEMEHTOB B KUBOW MPUPOJEH.

Tabmuubl u cxembl: «llepuoguyeckas TadaUIAa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «brocunTes Oenka», «CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenne momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHUE KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuabD.

ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEICHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl PaCcTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUATBbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTopHas pabGota No 2. «/3ydyeHue CTpOEHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMUIISIIIUA (SHEPIeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poibk (hepMeHTOB B
oOMeHe BeIlleCTB U MPEeBPAIIEHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (hOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A JJIs KU3HU
Ha 3emiie. BiausiHue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KjeTke. PaciernieHue BemiecTB, BbIJCICHHE U
aKKyMYJINPOBAHUE YHEPTUHU B KJIETKE. DTarbl YHEPreTUIECKOro oOMeHa. [ ukoms.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. [ eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e OenKa.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. MicTopust otkpsiTust Bupycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOGHHMSI M JKM3HEHHOIO LIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BbI3HIBAEMBbIE
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oygutens CITM/Ia.



OOpatHast ~ TpaHCKpUIILIMA, peBepTaza W uHTerpaza.  [Ipodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomusm», «MUTOXOHAPHUIY,
«HepreTudyeckuii oomen», «Ximopormitacty, «Potocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaktepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-antukauu «Yasoenne JIHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JumiouaHeli W TatulOMJHBIA  XpOMOCOMHBIE  HAOOpbL.  XpOMaTHUbL.
[{uTosioOrMUEeCKHE OCHOBBI Pa3sMHOKEHUS U  WHIUBUIYAJbHOIO  pPa3BUTHUA
OpPraHu3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXkeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAUEHUE JJIsl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOIOTO.

Meito3. Cranuu meiio3a. Ilporecchl, npoucxonsdiine Ha CTagusx Menosa.
IToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJIOTMYECKUU CMBICT H
3HAYEHHE MENO03a.

["ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcCOOEHHOCTH CTPOCHUS SMIEKIETOK W crepMaTo30ugoB. OIUIoI0TBOpPEHUE.
[TapTenorenes.

WunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HemnpsMoe (JIMYMHOYHOE). BrausHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanun:

Tabmuubl u cxembl: «DopMBI pa3sMHOXKEHUSI OPraHU3MOBY», «/[BoliHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «lIpsmoe n HenpsaMoe pazButue», «l'aMmeroreHes y MIEKONMUTAIOMINAX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOII, MUKPOITPENapaThl «CniepmaTo30u bl
MJICKOIIATAIOWIETOY, «SHIeKIIeTKa MJeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlabopaTopHas pabota No 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMpPENapaTaxy.

JlaGoparopHas pabora Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMApaATaX».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTHUKHA. Poib nuTOI0THH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeTOJbl TEHETUKH (THOPUIO0JIOTUYECKUM,
IATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpenMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB TIEPBOTO
nokoseHusd. [IpaBuno qoMuHUpoOBaHMs. 3aKOH paCIICIUICHUS IPU3HAKOB. [ 'nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacCleOBaHUS
npu3HakoB.  [luToreHeTHMYEeCKWE€  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUS.
Ananusupyrolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacenoBanue npu3HakoB. Padora T. Moprana no cuemnieHHOMY
HacJIeJOBaHUIO F'eHOB. HapylieHue crensienus reHoB B pe3yJibTaTe KpOCCUHTOBEPA.

XpoMOCOMHas TEOPUs HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eneTuka nosia. XpoMOCOMHOE ONpEAEICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUBI N3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUUBOCTU. BaprallMOHHbBIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAM(PUKAIMOHHON N3MEHUYNBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHas u3MeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U Npu4uHbI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesanepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IUTOTCHETHUECKUI, OMOXMMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T11P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
OOJIe3HU C HACJEICTBEHHOM MPEIPacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOoe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeToBeKa.

JdeMoHCTpauu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETHYEeCKast
OCHOBa», «3aKOH PacUIEIJICHUS U €r0 IUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemmBanney, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIuBaHussy, «Menosy», «BzanmMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4eJIOBEKay, «l'eHeTnka 1moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapHOTUIIBI YellOBEKa U KUBOTHBIX,
«Bunpl m3smMeHunBOCTHY, «MomudukarmoHHas H3MEHUYMBOCTHY, «HacrmemoBanme
pesyc-daktopay, «I'eHeTuka rpymm KpoBm», «MyTarimoHHass U3MEHYUBOCTDY.

O6opynoBanue: MojeNU-aNIIUKaIU «MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpumgHoe ckpemBaHuey», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTtipemnapat «Jpo3oduna» (Hopma, MyTaiuu (GopMbl
KPBUIBEB U OKPACKU Tena), repbapuii «['opox moceBHOM».



JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoaudUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibsl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKACHUE CEJIEKIUU U JTIOMECTUKALU.
VYyenne H. 1. BaBunoBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHunii. LIeHTpbI MPOMCX0XKIEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHMM M JKMBOTHBIX. OLEeHKa 3Kcrepbepa. BIM3KOpOoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['ereposuc, unu rubpunHas cwia. HeponcTBeHHOE CKpellMBaHUE — ayTOPUIUHI.
Otpanénnas rudpuauzanus u e€ ycrnexu. VIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
MTOJIUIUIOUIOB. [JOCTHKEHNSI CENEKINH PACTEHUH, )KUBOTHBIX H MUKPOOPTaHU3MOB.

broTexHOoJIOrHa Kak OTpaciib IMPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue M dtuyeckue  npodnemsl. MO —  reHeTruyecku
MO (ULIHPOBAHHBIE OPTaHU3MBI.
JemoHcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OOBEKTHI OUOTEXHOJNOTHUW», «KieTouHnble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOZ0B U KOPHEIIIIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repbapuii «CenbCKOX035ICTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOAbl U JOCTHUIKEHUS CEJIEKUMHW PACTCHH H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATEILHBIM  Y4acCTOK, B TEIUIMYHOE XO34MCTBO, JTabOpaTOpHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. ODBOIIOLMOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa  3BOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOM JIETOMMCH, TIEPEXOIHbIE (OPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOJACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TI'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEIACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y BcCex
OpraHU3MOB.

OpomonnoHHas teopus Y. JlapeuHa. Ilpeanocbulki  BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CWJIBI ABOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAENEHHAs] M3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMOHHbIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTh. [lomynsliMOHHBIE BOJHBI U Jpeild
reHoB. M3od1us 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. [lpumeps
MPUCIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl ¥ UIMO0A AN T H.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Makpossomonust.  PopMbl  3BOTIOUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxkieHne OT HECIEeUHAIM3UPOBAHHBIX NMpeaKoB. [Iporpeccupyromas
crienuain3anvsa. AIanTUBHAs paanalysl.

JlemoHcTpanum:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuos.



Tabnunp! u cxemsl: «Pa3BuTHe OpraHMUECKOro Mupa Ha 3emiiey, «3apoAbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamantauum», «OOmas aereHepauus»,
«/IBmKymue cuibl 3Bofonun», «Kapra-cxema wapuipyrta mytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BU000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPAaCKH,
Ha0Op IUTIOOB U CeMsIH, KoJuleKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «Pazsurue HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlposoduia» (Hopma, MyTauu GOpMbl KPbLIBEB U OKPACKU TENA).

JlabGopaTopHblie U NpakTUH4YecKue padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlabopaTtophas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u e
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apOXKACHMHM >KM3HU. HayuyHble THMNOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOJIroIMK. HadanpHbIe 3Talbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOIMS.
®opMUPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa u €€ mMepuoAbl: KEMOPHIICKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oMickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TE€O0JOTHYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBIIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpraHMyYecKOrO0 MHpa KaK OTpakeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3BuTue mpeacTaBiieHH O
IPOUCXOXKJIEHUN YeroBeka. Meroabsl HM3ydeHHs aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((hakTophl) aHTpororenesa. HacieacrBeHHas ”3MEHUYMBOCTh
U eCcTeCTBEHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HU, M3TFOTOBIECHUE OPYAUi
TPpyZa, MBILJICHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymeneli, YenoBek mnpaMoxomdammnii, YenoBek Heanaepranbckuil, UYenosek
pasyMHbIii. Haxoiku HCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JIACTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EMMHCTBO 4e€I0OBEUYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. Opu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COJIHEUHOM CHCTEMEBI», «Pa3BuUTHE
OopraHn4yeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMA OPraHUYECKOTO MHPA»,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  IMPEIAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mymsku  «[lpoucxoxaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTaliblla, KPOMAaHbOHIIA), CIICTIKA WU
M300pKEHHUSI KAMEHHBIX OpYIud TEpPBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpeOia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U NpaKTHYECKHEe PadoOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue McKomaeMpIx OCTaTKOB PacTCHUU U
YKUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIiuas cpeaa.



DKOoJOorus KaK HayKa. 3aaui U pa3feibl SKOJIOTUA. MEeToAbl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccuduxamus sxomorndeckux (HakTOpOB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBHE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosiornueckne puTMBl.

buoTtnueckue ¢pakropsl. Buibl 6M0THYECKUX B3aUMOJCHCTBUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI JJi1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPaKTEPUCTUKHA momyasiund. OCHOBHBIE IOKA3aTENH
NOMYJISILMNA: YHUCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysiusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «®@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luimesbie nenm.

JlaGopaTopHbie U MpaKTUYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM 3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabora Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIMNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKMe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlIEHO3a: BUIOBaS,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBs3M B
ouoneHose.

DKoJorTuYecKkne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHcTeMe W
ouoreorieHoze. DOYHKIMOHAIBHbIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH S3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu JKOCHUCTEMBI: OnoMacca, MPOAYKLUHA. DKOJIOTMYECKHE TNHUPaAMUJIbL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazsurue. CyKieccusl.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢GyHkuuu. OcodbeHHOCTH Ouocdepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

CocyuiecTBoBaHME IPUPOJIbI U ueroBeuecTBa. CoxpaHeHue OnopasHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMHA PECYPCAMHU U UX UCIONb30BaHUE. JloCTHX)EHUsT OMOJIOTUU U OXpaHa
MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepuanckuii.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobOmiecTBa», «llenmn nuTtanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro  jeca», «buoneHo3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
aHTPOTIOTEHHbBIC BO3/ICUCTBUS HA IPUPOAY», « BaskHEHIITNE HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepo»,
«®Daktopel  merpamanui  mouB»,  «llapuukoBwiii  dddexT»,  «DakTOpbI
PaOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «O0mas crpykrypa Oumochepn»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeb-anmuivkanus « TunuuHable OWOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHEHIIINX
CEIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U KUBOTHBIX,
MIPUHAJIEKAIIUE K PA3HBIM SKOJIOTHYECKUM TpyIaM OJHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepaniun, H300pAKEHUS OXPAHSAEMBIX BUJIOB pACTEHUU U
KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUA K peE3ylbTaram
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXXJaHCKOM UJAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAIlMM K OOydYeHHI0o  OuOJOoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMUIIUN pa3BUTUS OUOJOTUUECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOACTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIMYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUSHEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS HpeaMera «bruonorus» AOCTUTarTCsS B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUSI, CaMOBOCIHUTAHUSI U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpaAUuLMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKPYKAIOIIEN CpeELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOUIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBICHUU
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UILIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MTPH CO3/IaHUU Y4EOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BBIOJIHEHUHU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JECUCTBHUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIMAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIIEHHS K MHEHHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKITAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe PoauHoil, ropaoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, MPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
TOoCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJIIOICHNE TUTMEHUYECKUX MPABUIT U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qusuueckass aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH TMPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY0JI00ueE;

TOTOBHOCTb K AKTMBHOWM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKPYKarUIEH Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIONIB30BAaHUEM  (COONIOJIEHHE  MpaBUJ  MOBEAEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUOB,
IKOCUCTEM, OroCchephl);



aKTHBHOE HENPUATHE JEHCTBUN, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHHE IPOrHO3UPOBAaTh HEOJIArOMPUSITHBIE SKOJOTHUYECKHE MOCIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;

HaJIM4HME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPBI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM IEATEIBHOCTH YKOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHuE creuupuky OHUOJNOTMM KakK HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IPEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaThb PECypCHble  MpOOJEeMbl  pPa3BUTHSA
YeJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 II100aJbHBIX FKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OHMOJOTMYECKUX 3HAHMM B LEIAX
NOBBIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAJILHON TPaMOTHOCTH OOydarommuxcs, GopMHPYyEeMOM
pU U3Y4eHUH OHOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YyEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHns IpodJieM B PEaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHmo, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpC6HOCT5[MI/I.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArONIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa H CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHUS, SIBJICHHUE, MPOIIeCC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (IMO3HABATENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronye GopMupoBaHrue PyHKIMOHATBHOW TPAMOTHOCTH M COIMAIILHOM
KOMIIETEHIIMU  OOYYaIoIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEIILHON M COLIUANIbHOM MPaKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUH, 0O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpPENCIATh 1ETU JeATCILHOCTH, 3ajaBas TapaMeTpbl M KPUTEPUH HUX
JTOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU ICIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE TOHATHUS JUI 0ObSICHEHUS (PaKTOB M SIBJICHHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABIICHHUS CYIIECTBEHHBIX
CBS3€H ¥ OTHOIIEHWH B H3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEUMIT PA3HOTO POJa, BBIABICHHBIX B PA3IUYHBIX HH(POPMAIIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIU3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSTEIbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH Pa0OTy B YCIOBHUSIX PEabHOTO, BUPTYaIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€E HCCJIE0BATEIbCKHE AelHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 334, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIE BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHWS, €ro HWHTEPIpETAlMH, MPeoOPa30BAHUI0 M TMPUMEHEHUIO B YYEOHBIX
CUTyalUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ PeIlIeHNs, HAXOJUTh apTyMEHThI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUA, 3a]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LIEJICHANPABICHHBIA MMOUCK MEPEeHOca CPEACTB U CIOCOOOB
JEUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3ZHECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYCOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TpeJiaraTh OPUTHHAIBHBIE MOIAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusl, HAy4YHO-IOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3aX [aHHBIX, B VIHTEepHETE), aHAIU3UPOBATH
MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpeICTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PAa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpMaIUK, HEOOXOIUMOM JIJIsl BHIMOJHEHUS YYCOHBIX
3ajay;

npUOOpEeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nupopmanuu (Cxemsl, rpaduKy, TMarpaMMbl, TAOIUIIBI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BJIAJE€Th  HAaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuw,
MH(POPMaAIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIIECTBIATH KOMMYHHUKAIIMHA BO BeeX cepax )KM3HU, aKTUBHO y4aCcTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3a/1ay, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUH);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMHU CHIOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOJICH, MPOSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKCHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas 1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEHUCTBHM C y4y€TOM OOILIuX
MHTEPECOB U BO3MOKHOCTEH KaXKJOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh  1eJId  COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUM,



pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaX10I0 YYaCTHUKA KOMaH/Ibl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATHBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEOITUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLIMsIM;

pacIMpATh paMKH Y4E€OHOTO MpeAMeETa Ha OCHOBE JTMYHBIX MPEITOYTECHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAULIMK B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3yJIbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCHM Jsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IMPUHUMATH PEIICHUA [0 HX
CHIDKEHHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IIPU AaHAJIU3€ pPe3yJIbTaTOB
NEATEIbHOCTH;



3) npuHsaTHE ce0Osl U IPYTrUX:

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOT0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera « buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETALIUN U
IpeoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
romMeocTas (camMoperyJisiiiusi), YypOBHEBasi OpraHu3alusi JKUBBIX  CHUCTEM,
CaMOBOCIPOU3BENCHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHasl J0TMa MOJEKYJIsIpHON Ouosnorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyIbTYpHbIX pacTteHuid H. . BaBunosa), onpenensats rpaHulbl KX
NPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIy HCCIAEAYEMBIMH BEIUYMHAMU, OOBICHEHHE IMOJYUYEHHBIX pPEe3ylbTaToB,
VCITOJIb30BAaHHBIX HAYUYHBIX IMOHSATUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICIATh CYLIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OILUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM [ PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMs JJIsl MpEJCKa3aHUsl HAacJIeJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OpATOPHBIE M MpPaKTUYECKHUe padoThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUK;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Klacce JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COAEPKaHNE OMOJOTHYECKUX TEPMUHOB U MOHATHIA: BUII,
HOMYJIALMS, T€HO(POH[, H3BOJIOLMSA, ABWXKYIIHE CHUIbl ((aKTOpbl) 3BOJIIOLUH,
IPUCIIOCOOTIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBI,
HKOCUCTEMA, IPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHTbl, LENU IUTaHu,
AKOJIOTHYECKas pamMua, Onoreorenos, onocdepa;



yMEHUE Hu3JIaratb OWUOJOTHYECKHUE Teopuu (IBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtea K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepranckoro),
ONPEAENATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEIACHHE
OMOJOrMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHNE THIIOTE3bI, BBISIBJIEHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pE3yIbTaToOB,
MCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIbI
Ha OCHOBAHMH ITOJYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJOB, MONYJSALHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO0Opa30BaHUs, MPUCHIOCOOIECHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJIOIMUECKHX (DaKTOPOB Ha OPraHU3MBbI, IEepeHoca
BEIIECTB M IIOTOKA SHEPIMM B DSKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE NPUMEHATH MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXAaIOLIUX IO, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOAHON cpeie, MOHUMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE PellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1IeNU MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPaKTUYECKUE padOThl, COOIMIOIATH
npaBuia npu paboTe ¢ yueOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMALIUU, HAYUYHO-TIONYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAbHBIE  AKOJOTMYECKHWE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buoinorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 https://m.edsoo.ru/ST7TSVKFTX
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 JKu3HenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
PazMHOXkeHUE U MTHAMBUAYAJIbHOE
5 JBHILY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTh M1 K3BMEHUYMBOCTD
6 g 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUHU
8 PesepsHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3aukHoBeHUE U pa3 € K13
2 HHIHOBCHAC 1 PASBHTHE HUSHH 9 0.5 https://m.edsoo.r/OFLS81YB5
Ha 3emiie
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo00111ecTBa U DKOJIOTHUECKHUE
4 9 https://m.edsoo.ru/ WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3AFWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucreme HayK

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/O2T4D1UI5

Meto/1bl TO3HAHUS KUBOM
npuposl. [Ipaktudeckas
pabota Ne 1 «Vcnonb3oBanue
pa3IMYHBIX METO/OB IIpU
W3Y4YEHUU OMOTOTUYECKHIX
O00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornyeckue cUCTEMEI,
MPOLIECCHI U UX U3YUYEHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKHUH COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CocTaB u ctpoeHue
0€eJIKOB

https://m.edsoo.ru/L17LI590V

https://m.edsoo.ru/V33INUW5SW

®depMeHThl — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpuMepe
aMMJIa3bl WM KaTasasbl)»

VraeBonasl. JInnuael

0.5

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo.ru/OJ7NFITIS

Hykneunosbie kucnorsl. ATD

https://m.edsoo.ru/ WOELRA9B3




10

Hcropus u MeToabl N3ydeHus
kieTku. Kierounas teopust

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.edsoo.ru/JIXQMJOGM?3

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3yKapuoTUYECKOn
kieTku. JlabopatopHas
pabota Ne 2 «M3yuenue
CTPOCHHS KIIETOK PACTCHUH,
’KUBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM
Ha FOTOBBIX
MHKpOIIpernaparax u ux
OITUCAHUEC»

OOMEeH BelIEeCTB Wi
MeTadOIN3M

0.5

https://m.edsoo.ru/KZ01WS5LIY

https://m.edsoo.ru/LOB3I3XYZ

13
14

15

16

dorocunTe3. XeMOCUHTES
DHepreTuvecKknii o0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. Mutos.
JlaGopatopnas padora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres Oenka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

17

Tpaucusus — OnocuHTe3
Oenka

https://m.edsoo.ru/TFDKDDWWM




18

19

Hexknetounsie hopMbl KU3HH
— BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHHU3MOB

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4AOR

20

21

Meiio3s

OObpazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
O110,10TBOpPEHHE.
Jlaboparopuas padota Ne 4
«M3ydenue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOITpenapaTax»

0.5

https://m.edsoo.ru/SNUXK0X86

https://m.edsoo.ru/C29L4DXB8

22

23

24

NunuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuka — HayKa O
HaCJICIACTBCHHOCTH U
HU3MCHYHNBOCTH

3aKOHOMEPHOCTH
HacJleI0BaHMsl TPU3HAKOB.
Monorubpuanoe
CKpeLIBaHNe

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo0.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIrBaHueE.
3aK0oH HE3aBUCHUMOTO
HACJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CremieHHOe HaclieJOBaHNE
npu3HakoB. JlabopartopHas
pabora Ne 5 «3yuenue
pe3yIIbTaToB

0.5

https://m.edsoo.ru/P2SQ57ZGN2




27

28

MOHOTHOPHIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOITpernaparax»

T'eneruka noma.
HacnenoBanue npu3Hakos,
CLIEIUICHHBIX C [IOJIOM

N3MeHunBOCTS.
Henacnencrsennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue

MO (DHUKAITIOHHOM
M3MEHUYUBOCTH, IOCTPOEHUE
BapHUAIlMOHHOTO psAJia U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYUBOCTH. JlabopaTopHast
paborta Ne 7. «Ananus
MyTalui y 1po30(puisl Ha
TOTOBBIX MHUKPOIpErapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enetuka yenoBeka

PesepBHbIit ypok. O600611eHNE
o Teme «HacnencTBeHHOCTh
Y U3MCHUYUBOCTh OPTaHU3MOBY

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenekuus Kak HayKa U
porecc

https://m.edsoo.ru/3128P31.98

33

MeToabl U JOCTHKEHUS
CEJIEKIIUU PACTEHHI 1
SKHUBOTHEIX

https://m.edsoo.ru/JISK3Q6WO0J




buorexnonorus xak 0oTpaciib

34 1 https://m.edsoo.ru/TAKI9E62K

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 34 0 4



11 KJIACC

Ne
n/n

Tema ypoka

DBOIIOHUS U METOMBI €€
M3y4YEHUS

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/6KWQI9KBKU

Hcropus pasButus
MPEACTABJICHUI 00 IBOIIOIIUU

MuKkpo3BOIOIHUS

[Momynsaus Kak 37eMeHTapHast
€IMHUIIA BUJA U SBOJIOIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBroKyIe CUIIbI
(a1emMeHTapHbIE GaKTOPHI)
HBOJIIOLUH

0.5

https://m.edsoo0.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo0.ru/D3UCLTSOF

https://m.edsoo.ru/3AEH6CNOWI

EcrecTBennsbIit 000D 1 €ro
(bopMbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh
OpPTaHHU3MOB H
BH1000pa3oBaHME.
JlabopaTtopHas padorta Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH

0.5

https://m.edsoo.ru/WAJHSTLOB




opraHusmMa u €€
OTHOCHUTEJILHOT'O XapaKTepay»

Hanpasnenus u mytu

YCJIO0BCKa

8 https://m.edsoo.ru/PI1FI0Y V3
MAaKpO3BOJIFOLIMHI

9 HeoOpaTtumocTs 3BOIIONNN https://m.edsoo.ru/CLA9VCSJJ
Uctopus xu3nu Ha 3emiie U

10 . https://m.edsoo.ru/MJYY 1IMVX7
METO/IbI €€ U3yUCHUS
['unoTe3sl MpoOUCXOXKACHUS

11 https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emie
PasBuTue xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
apam " nepuoam
OCHOBHBIE ATAIIbl SBOJIIOUH
PaCTUTEIHLHOTO U )KUBOTHOTO
mupa. [Ipaktrueckas pabora

13 p p p 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «M3yueHne uckomnaembIx
OCTATKOB PACTEHUH 1
SKUBOTHBIX B KOJUIEKITHSIX)
CoBpeMeHHas cuctema

14 https://m.edsoo.ru/WSEXN9YAK
OpraHUYEeCcKOro Mupa
OBOIIOLUS YEIOBEKA

15 H https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)
JiBmoxymiue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTEHE3a
OCHOBHBIE CTaIUU IBOTIOIHUHA

17 https://m.edsoo.ru/14G19MQ4K
yeJoBeKa
YenoBeueckue pacel U

18 MIPUPOAHBIE aanTalluU https://m.edsoo.ru/XL7QKCSPK




19

20

PesepBubIil ypok. O60011eHIE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3emiiey»

DKoIoTH KaK HayKa

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46KONS561

21

22

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTopsI.
Jlaboparopnas padota Ne 3.
«Mopdodomnoruaeckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusiHE cBeTa Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEYCay»

0.5

https://m.edsoo.ru/DCOIEUIC9

https://m.edsoo.ru/G7NF3P1NM

23

24

buotnueckue paxTopsl

OKOJIOTHYECKHE
XapaKTePUCTHKU MOMYIISLUH.
[IpakTuueckas padora Ne 2
«IToncuét mIoTHOCTH
TIOMYJISIIIAIA Pa3HbBIX BUIOB
pacTeHuin»

0.5

https://m.edsoo.ru/A6ZSMGNQR

https://m.edsoo.ru/X42J6 ABRN

25

26

Coo0bmiecTBa OpraHu3MoOB —
OnoIIEHO3

DKOJOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo0.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIE TTOKA3aTEITH
3KOCUCTEMBI. DKOJIOTHUECKIE

https://m.edsoo.ru/NSTEWOGPE




nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 [IpupoaHbie SKOCUCTEMBI 1 https://m.edsoo.rt/ WIDMMUBCS

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b epa — o

30 nocgepa — riodanbias 1 https://m.eds00.ru/2X1VG5Q18
3KOoCcHCTEMA 3eMIN
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B387Z
CYIIECTBOBaHUS OHOCHEPHI
q 0

32 CHIOBEYCCTBO B OuoCHepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emMitu
C

33 OCYHICTBOBARHE HIPHPOART H 1 hitps://m.edso0.ru/187G37606
4eJI0BeuEeCTBa
PesepBHeIit ypok. O6001ICHHE

34 TeMbl «C000IIIeCTBA 1 1 https://m.edsoo.ru/SW5XCF3K6
DKOJIOTHYECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O 34 ’5

I[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HAHUI O MecTe U poJid OMOJIOIMU B CHUCTEME
Hay4HOTO 3HAaHUS €CTECTBEHHBIX HayK, B (HOpPMUPOBaAHHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OUOJIOTOB B pPa3BUTHE OMONOTHHU; (PYHKIMOHAIBHOW I'PAaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJACpXKAHHWE OHMOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
IIPEBpalllEHUE SHEPruu), roMeocTas (Camoperyssuus), YpOBHEBas
OpraHu3aIus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BasuioBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX  pactrenuid H.M.  Basunosa),

ONpeACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHune BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaONroficHNe W OMHCAHUE YXKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHmW3aisl ¥ TMpOBeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUuil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpTaHW3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,




OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOI'0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue MNpUMEHSTh TONyYeHHBIC 3HAHUS JUISI  OOBSCHEHUS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHUi B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOIO TOBEJCHUS B  OKpY’Karolleu
MPUPOJHON cpele; TOHMMaHWE HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHNA

YMeHue peuiaTth 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUC, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOI‘O CKpCIIrMBaHUA JUIA MNpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofath mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHueM

YMeHre KpUTHUYECKH OLEHUBATh U UHTEPIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pa3nu4HbIX HcTouHUKOB (CMMU, HaywyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBaHUN B
Ouosioruu, MeAULMHE, OUOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbBIE MUCHbMEHHBIE M YCTHBIE COOOILIEHMS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJb30BaTh MMOHATHUHBIN arrmapar OHoIOTHHI

11 KUIACC

Kon
NpoBepsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeHero o01ero o0pa3oBanus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HAayK, B (QopMHpoBaHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkphiBaTh COJACPKAHHE OWOIIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(DOH, SBOFOIHS, TBUKYITUE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCUCTEMA,
OPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, ornochepa

YMenue uznaratb OM0JIOTHYEcKUe TEOpHH (IBOMIOLMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiieBoro cxojactea K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrer 3soaronnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), omnpeneisTh TPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOr0/ICHHE W OMMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3ylbTaTOB, HCIOJb30BAHHBIX HAyYHbIX MOHATHUH, TEOpUH U
3aKOHOB; YMEHHUE [ieJaTh BbIBOJAbl HA OCHOBAaHUHU MOJYYEHHBIX

pPE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYecKUX OOBEKTOB: BMJIOB, TMOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEJICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca BEIIECTB W NOTOKAa JSHEPTMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOT€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHruii B TOBCEAHEBHOM JKM3HM B IESIX OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI U 370POBbSI OKPYKAIOIIUX IIOJIEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIUMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH  COBPEMEHHOW  OWONOTMU IS paldOHAIBHOTO

IIPUPOIONOIB30BaHUS




YMeHue pemaTs JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4d, COCTABIATh

CXEMBbI IIEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (L€ MUTAaHUs)

YMeHue BBITOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPaOOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYUYHBIE
3HAHUS U3 pa3au4HbIX UCTOUYHUKOB (CMMU, HayuyHO-mOMyINsipHbIC
MaTepHualibl); paccMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE TUChbMEHHEIE U YCTHBIC COO6H.I€HI/I$I,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUA

buonorus kak Hayka

buonorust — Hayka o xuBod mnpupozae. Pormb Ouonoruum B ¢dopMupoBaHUU
COBPEMEHHOW HAayYHOH KapTHUHBI Mupa. CucTteMa OMOJIOrHYeCKIX HayK
MeToapl O3HAHUS KUBOW MPUPOAB! (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MEpeHHe, KiaccupuKalus, MOJEIMpPOBaHHUE, CTaTHCTUYECKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U X opranu3anusa

2.1

JXKuseie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

22

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpFaHI/I3MeHHLII>'I, HOHYHHHHOHHO—BHﬂOBOﬁ, 3KO0HCTCMHHI>1, 6HOC(I)CpHHI>i

3.1

3.2

33

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HOI[}IGp)K&HI/Ie OCMOTHYECKOI'0 OanaHca

benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHnuMble U 3aMeHHMblE aMHHOKHMCIOTHI. AMUHOKHUCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETTKOBON MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMHCTBa OesikoB. buonormueckue
¢byHKIIMN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cnenuduuHocts. Kodepmentsl. Butamunsl. Orianuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

VYrneBoapl: MOHOCaxapu sl (TTII0K03a, pru0o3a U Ae30Kcupr003a), Jrucaxapuabl
(caxapo3a, JlakTo3a) M IOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0I03a).
buonorndeckne GyHKIIUU YTIIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael. 'mapoduiibHO-
ruspooOHbIe cBoMcTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YrjiceBoa0B, OCJIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxnennossie kucnorsl: JIHK n PHK. Hykiieotu sl — MOHOMEpBI HyKIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u pynkumum PHK. ATO:

CTpoeHHE U PYHKITUN

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHsL. MCTO,I[BI N3YUYCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHast xuBas cucrema. OO0miye nmpu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJsekyasl JIHK kak renernueckmii ammapar, cuctema

cuHTE3a OelIKa

Tunsl KIETOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuornyecko kinerku. Kierounas crenka Oakrtepuil. CrpoeHue
YKaApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

rpUOHOMN KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIMKC, WX
¢dynkun. [Tnazmarnyeckas MmemOpana, e€ coiictBa u GyHkuuu. [{uToruiazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxku, nu3ocombl. [lolyaBTOHOMHBIE OpraHOMIBI
KJICTKU: MHTOXOHIPHH, TUIACTUABL [IporCXOKIeHNEe MUTOXOHAPHIA U TUIACTHUI.
Bunsl mnactun. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. q)yHKHI/II/I OpPraHon 0B KJICTKH. Bxirouennst

SAnpo — peryasaTopHblii neHTp KieTkd. CTpoeHHe sjpa: siiepHas 000JouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMWISIINS (IUIACTUYECKUN OOMEH) U
JTUCCUMMJIIALINAS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IMPECBPALICHNUU SHECPTHUU B KJIICTKEC

®otocunTe3. CBeToBas 1 TeMHOBas (pa3bl hoTocunTesa. Peakiun porocunTesa.
O dexkTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3emiie.
BnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBIIEHUS €ro
IPOAYKTUBHOCTH Y KYJITYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNe OakTepuu. 3HAU€HUE XEMOCHHTEe3a JIJIs

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJETKe. PaciernseHue BemIecTB, BBIICICHHE U
AKKyMYyJIMPOBaHUE OHEPIHMH B KIETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. Kucnopoanoe okucieHue, Wik KJICTOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO 0OMeHa




4.4

4.5

Peakuum wmarpuuHoro cuHre3a. [eHermyeckas wunpopmamms u JHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnmus — Matpudnbiidi cuaTe3 PHK. Tpancnsnus — 6nocunTes

oenka. KogupoBanue aMuHOKHUCIOT. Postb ppubocoM B OMocuHTE3€e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonepummra yenoseka (BUY) — Bo3Oynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA

5.1

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

KneTounslii 1MKN, WM KU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernmmkanus — peakuss MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W WHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

JHenenune xnetkn — murto3. Cragun murtosa. IIpoueccel, mpoucxonsdmye Ha

pa3HBIX CTAAUSAX MUTO3a. BUOIOrHYecKnii CMBICII MUTO3a

5.2

5.3

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosnioe U mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenue xpomocom B Mmeito3e. Kpoccunrosep. buonornueckuid cMbICT U

3HaUYeHHNe Meno3a

5.4

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [To0BBIC
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, SfIeKIeTKa) — criepMarorenes u ooreHe3. OCOOEHHOCTH

CTPOEHHUSI SIMIEKIIETOK U ciepMaro3ou1oB. OmnonoTBopenue. [lapreHorenes
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WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyssius, opranoreHnes. IloctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsIMOE, HempsiMoe (JIMUMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBeHHOCTb " UBMCHYUBOCTHb OPraHM3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun renetuxu. Mcropus pasBuTUs FeHETUKU. BKI1aJ pOCCUICKHUX
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETOonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HaCJEI0BAaHUS NPU3HAKOB, yCTaHOBIIEHHbIE I'. MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €AMHO00pasusi THOPHIOB IEPBOTrO
nokoneHus. I[lpaBuiio OMUHHUpPOBaHUA. 3aKOH pAaCIICIUICHUS] IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCUMOTO HACIIEJOBAHUS MTPH3HAKOB.
L{uToreneTn4yeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUSA. AHATU3UPYIOIIee
ckpeumuBanue. Vcronb3oBaHWE — AHATU3UPYIOUIETO  CKpPEIIMBAaHUA UL

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no crerieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetuka mosia. XpoMOCOMHOE OINpEAEIEHUE IMoja. AyTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3msl. HacnegoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualMOHHAas
kpuBasd. Hopma peaknuu npusHaka. KoJaMuecTBEHHBIE U KAayeCTBEHHBIE

MpU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON U3MEHYUBOCTH

HacnenctBenHas, Wi TeHOTHNHYECKas, HM3MEHYMBOCTh. KoMOMHAaTHBHAs
U3MEHYMBOCTh. Meilo3 M ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHas HW3MEeHUYMBOCTh. Kitaccudukamuss myTammii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBusnoBa

I'enetuka demoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
YeJIOBEKA: reHeaJormuecKui, OJIU3HELIOBLIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYIsIpHO-reHeTuYeckuil. COoBpeMEHHOE OIpeieeHne
TEHOTHIA: OJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomonipto [II[P-ananu3a. HaciencrBenHple 3a0o0JieBaHUS YeIOBEKAa: T'CHHBIC

0oJ1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KIIACC

0one3nu. CoMaTuyeckue M TeHepaTuBHbIE MyTauuu. [IpuHIMIBI 310pOBOTO
o0Opa3a KHW3HHM, AWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
00e3HeH. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaYECHUE
MEIAMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUU U JICYCHUHU TIE€HETHYECKUX

3a00JI€BaHUI YeIOBeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.M. BaBuimoBa o0 1EHTpax MPOUCXOKIACHUS H MHOT000pasus
KYJIbTYPHBIX pacTeHui. LIeHTpbI MpoUCX0KACHHS JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIKIIMM pPACTeHH UM KUBOTHBIX. OlLlEHKa JKcTepbepa. bian3kopoacTBeHHOE
cKpemBanue — UHOpumuHT. Yunctass nuHusA. CKpeuIMBaHWE YHCTBHIX JIMHUH.
I'ereposuc, wiu rubpuaHas cuina. HepoactBeHHOE cKpelliuBaHue — ayTOpUANHT.
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJyYeHUE MONUIUIONIOB. JIOCTHXKEHUS CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTaHU3MOB

buoTtexHonorust kak oTpacib NpoU3BOJACTBA. ['€HHas HHXKEHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kilerounele KyJnbTypbl. MHKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTUYECKUE M dTHudeckue npodiembl. MO — reHernuecku

MOAU(UIIIPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOITIONIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CeunerenscTBa  3BoJOLUHU. [lameoHTonoOrMyeckue:  MOCIIEI0BATEbLHOCTh
MOSIBJICHHUSI BU/OB B TMAJ€OHTOJIOIMYECKON JIETOMMCH, NMEPEXOAHbIE (OPMBI.
buoreorpaguyeckue: cxonctBo u paznuune (ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M pa3IUyMsl SMOPHUOHOB Pa3HBIX
BUJOB  TO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKHE:  T'OMOJIOTUYHBIE,

aHAJIOTUYHbIE,  pPYIUMEHTapHble  OpraHbl, AaTaBU3Mbl.  MoOJEKyIIpHO-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXAaHU3MOB HACICACTBECHHOCTH MW OCHOBHBIX

MeTaboIMUYeCKUX MyTell y BCeX OpraHu3MOoB

OpomounonHass Tteopus Y. JlapBunHa. Ilpennochbuiku  BO3HUKHOBEHMS
JapBUHHU3MA. J[BIDKyIME CWIIBI DBOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHMYCHHOCTH PECYPCOB, HEOIpeAeIEHHAS N3MEHUNBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

1.4

Cunrernueckass Teopus sBomouun (CT3D) M OCHOBHbIE €€ TOJIOKECHUS.

MuxkposBostonus. [Tomynsmus kKak eIMHAIA BUAA U SBOJIIOIUH

JBwxyie cuibl (GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTanMoHHbII
IpoLecc 1 KOMOMHATUBHAsE U3MEHYMBOCTh. [lomynsiiiMoHHbIE BOJIHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TOOp — Hanpapistomuil pakTop
sBomoLU. POPMBI ECTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTarT 3Boitonuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbBIE  (OPMBI

BH1000pa30BaHMs: TeOrpaPpuIecKoe, SIKOJIOTUIECKOe

1.5

MaKpOBBOHIOI_II/ISI. (DOI)MBI 9BOJJIOINHA (I)I/IJ'IGTI/IIIGCKEIH, JAUBCPIrCHTHAA,

KOHBEpIeHTHas, napaienbHas. HeoOpaTumocTs 3BoOLUN

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble MpEACTABICHUA O 3apOKICHHM KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUS XM3HM Ha 3emje: aOuoreHe3 M MNaHCIEpPMUA. XUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKOW 3BOJIOIUHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spaM u mepuoaaMm. Karapxeil. Apxeiickas u
npoTepo3oiickass 3pel. Ilanmeosoiickas 3pa u e€ mnepHoAbl: KeMOpHICKHIA,
OpJIOBUKCKHMN, CUIYPUHCKHM, JI€BOHCKUM, KaMEHHOYTOJIbHBIM, IEPMCKHUH.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, OPCKUI, MEJIOBOM.

KaiiHo3oiickass 92pa W €€ Tepuoapl: MaJeOreHOBBIM, HEOTC€HOBBIN,
AQHTPOIIOr€HOBBIM. XapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3Tallbl HBOJIOLUH PACTUTEIILHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl
y pacTeHui U KXUBOTHBIX. llosiBIeHHME, pacuBEeT U BBIMUpAHUE TPYII KUBBIX

OpTraHU3MOB

2.3

Cucrema OpraHMYecKOro MHpa Kak oOTpaxkeHue »sBomonud. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBLI OPraHU3MOB
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2.5

DOBouonus yenoBeka. AHTPOMOJIOTHs Kak Hayka. Pa3BuTHe mpeacTaBieHui o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl M3ydeHus aHtpomnoreHesa. Cxonucrsa u
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHE YEeTIOBEKA.

JIBrxymue cuibl (pakTopsl) aHTpororenesa. HaciencrBeHHas N3MEHUYMBOCTD U
ecTecTBeHHbII 0TOOp. OOIIecTBeHHBIH 00pa3 XKHU3HH, M3TOTOBJICHUE OpPYIUil

TpyJa, MBIIIIJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBHU JBOJIOLUHU 4YEJIOBEKA: aBCTPAJIONMTEKH, YenoBek
ymensiid, YenoBek mNpsAMOXonslui, YenoBeK HeaHIAEpTAIbCKui, Yenosek
pa3yMHblid. Haxokyu MckomaeMbIx OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: EBPONICOUIHAS (€Bpa3nuiicKas),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MATCKO-
amMepuKaHckas). YepTsl MpPUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycloBMsM cyuiecTBoBaHus. EaunHcTBO yenoBeueckux pac. Kpurtuka

pacusma

OpraHusMbl 1 OKpyXkKarolias cpeaa

3.1

3.2

33

34

OKojorus Kak Hayka. 3aJladyd M pa3flelibl SKOJIOTMH. MeToabl 3KOJIOTMYECKUX
uccienoBaHuil.  Dkosornyeckoe — MHpoBo33peHue.  Cpeapl  0OMTaHUA

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, [TIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

Okonorndyeckue (axropel. Kiaccudukanms skonorndeckux  (HhakTopos:
abuoTuyeckre, OMOTHYECKUE M AaHTPOIOTreHHble. JleficTBHE SKOIOrHYecKHX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIEeparypa, BIAXKHOCTb. DOTONEpHOIU3M.
[IpucnocoOnenust OpraHu3MoB K JAEWCTBUIO a0MOTHYECKUX (PaKTOpOB.

buonorunueckue PUTMBI

buotnueckue ¢axtopsl. Buapl 6MOTHUECKHX B3aUMOJCHCTBUI: KOHKYPEHIINS,
XHUIIHAYECTBO, Mapa3uTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaxXjJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIU3M, HEUTpaiu3M. 3HadeHHe OMOTHYECKHUX

BBaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[€CTBaX

3.5

OKOJIOTHYCCKHE XapaKTCPUCTHUKHU MOITYyJIAINHN. OcCHOBHBIE IIOKa3aTeCIn
NnomyJjdanuu: 4YuCJICHHOCTL, IJIOTHOCTB, POKIAACMOCTb, CMCPTHOCTb, MMPUPOCT,

Murpanus. J[uHaMuKa 4iCIEHHOCTHU MOMYJISLNU U €€ PeryIsiius

COO6H_I€CTBa 1 3KOJOTUYCCKUC CUCTEMbBI




4.1

CoobmiecTBO Opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
NPOCTPaHCTBEHHAsA, Tpoduyeckas (mmmieBas). Bunbl-nomuuantel. CBsi3u B

OuoIeHO3€e

4.2

DKoynoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHo3e. DyHKIHOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIECTB U IOTOK SHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OcCHOBHBIE IIOKa3aTeNM 3KOCHCTEMBL: Ouomacca, MPOIYKIHSL.
DKOJIOTHYeCKHe MUpaMM/Ibl: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBoOHCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiiusl, pazsutue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
HIMPOKOJIMCTBEHHOT'O Jieca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak Qakrop ycroWumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuiubl, coctaB U CTpPyKTypa
ouocdepsl. XKuBoe BemectBo U ero gpyHkiuu. OcodeHHocTH OHOchepsl Kak
rno0anbHOM 3KocucTeMbl. J[MHaMHUECKOoe paBHOBECHE M OOpaTHas CBs3b B
ouocdepe. KpyroBoporsl BemecTB U OHMOr€OXMMHYECKHE ITUKIIBI JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHBIE U3MEHEHUsI B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa pAalMOHANBHOIO YIPABIEHUsS MPUPOJHBIMU peCcypcamMuM M  HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/I}I OHOJIOTUH U OXpaHa IMMprupoabI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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