Myuuuunansnoe asronomuoe o6meobpasoBareibHoe yupekaeHune
cpeanss obmeobpaszopare/bHas WKOIA
¢ yraybiénnsiv HiyuenneM oTaeabHbIX npeameros Ne 53
(MAOY COUI ¢ YHOII Ne 53)

PABOYASA ITPOT'PAMMA
(ID 10294368)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

11t o0ydarommxcs 10 — 11 kimaccoB

r. Exarepun0Oypr 2026



INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNieHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxeHus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH IeJIeil, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX HEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUS O
cnenuduke OMoJIOrHH, €€ 3HAYCHUH B TO3HAHUM KUBOU MPUPOJLI U 00ECIIeYECHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHMSIM,
OTpe/ieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T NOpeacTaBlIeHUWE O LelsIX, 00 oOmiei
cTpaTernd OOy4YeHHs,, BOCIMTAaHUS M Pa3BUTHS OOY4YaIOIIUXCS CpEeICTBaMU
yueOHoro mnpeamera «buosorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTIPYKTypy, pacopeleieHue II0 pasleinaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B mporpamme 1o OuOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHON
JEATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOSHHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4€HUU Ouojoruu, Ojarojapss yemy B Hel
POCMATPUBAETCS HANpPaBICHHOCTb Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTalU JINYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTOMy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTHUECKUX TEOpPUH, a TakXke 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEIEHO BHUMAaHHE HMCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUH B MOBCEAHEBHON JKU3HM AJIS pEIICHUs NPUKIAIHBIX 33/a4, B
TOM 4YHCle: NpOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKa, MEIUKO-
Te€HETHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJecO00pa3HOro TMOBEICHUS B OKpYy)Karouleld NpUPOJHOM cpele, aHaiu3a
BJIMSIHUSA XO3SMCTBEHHOM JESITENBHOCTH YEJIOBEKA HAa COCTOSHHME MPUPOJIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
ydueOHoro mnpeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO O0OeCTIeUeHUs



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (GopMupoBaHue Yy  00ydYarolmuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
Mecto. OHa obecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paciIdpseT U 000OUIaeT 3HAHUS O KUBOW mpupone, €&
OTJINYWTEINIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIs:  TIO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBaAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIIIECHUSI K dKUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUA
oOyuatomuxcs. M3yuenue 6uonorun odecrieunBaeT yCiaoBUs A (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU y4eOHOTo IpeaMeTa
«buonorus» cocraBWJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHOJIOTUH.

OT60p coxaepkanusi yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO0 IMOJXO0Jla, B COOTBETCTBHH C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [IJIS
dopMupoBaHus OOmIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKaroleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpPaKTUUYECKOo aestenbHOCTA. Oco00e MECTO B ATOM cHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOopMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OHOJOrNYECKOr0 00pa30BaHUsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpaMme Io
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTrO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ve OpPraHuYecKOro MUpay,
«OBOJIOLMS KUBOU IPUPOAB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCITIOJIB30BATh ATH 3HAHWS JJII TPAMOTHBIX JCHCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOCHHE OOYYaIOIHUMHCS CHUCTEMbI 3HAHUN O OHMOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABIIIaX, CIy)KAIIUX OCHOBOU
U1t POPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allid, BBIAAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUe y OOYYaIOIMMUXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIOB, WJEH M TOJXOJIOB K HM3YYECHHIO >KHBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJIICHHE Yy oOOydarommxcs oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre Yy OOyYAOMMXCSA YMEHHH WUTFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYECKON JESITCIIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOIOTHIA;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOXKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKHUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW TSl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM >KU3HU JISI
OLICHKH TOCJIEACTBUN CBOEH JICSATEIBLHOCTH 10 OTHOLICHUIO K OKPYKaKOIIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero oOrmero oobpazoBanus yueOHbIN npenMeT «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4€OHbBIM MPEAMETOM.

J{nst u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 knacce — 34
yaca (1 yac B He/1eI10).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlaGopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IMPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ononorun. Otiandune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYSCKu ), OMoCc(epHBI.

JlemoHcTpanum:

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

O6opynoBanue: mojaenb MoJiekyibl JITHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTaB KJIETKH. XHMHUYECKHUE DJIEMEHTBhI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHHEPAIbHBIX BellecTB B kieTke. lloamepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJIEKYJbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAs U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOICTBa OenkoB. buonornueckue
byHKIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. BuramuHbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W TIosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIIMM YTIII€BOIOB.

Jlunuael:  Tpurauuepuabl, Qocdonaunuasl, crepounbl. [wapoduasHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIIHMH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAEUCTBHUS
ujei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOmiMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekynsl JIHK kak reHermueckuit ammapar,
CHCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
DYKapUOTUYECKON KJIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkIuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxw,
an30coMBbl. [1oyaBTOHOMHBIE OPraHoOMIbl KJIETKW: MHUTOXOHIPHH, IUIACTUJBI.
[Ipoucxoxxknenne MUTOXOHApHWM U TuiacTua. Bunbr mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. DYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynsatopHblil neHTp kiaeTku. CTpoeHue sjpa: sjaepHas 000J104Ka,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KJIETKE.

JlemoHcTpanum:

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

[narpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIE».

Tabmuubl u cxembl: «Ilepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue Monexybt
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOeHHE >KUBOTHOM KIIETKWY,



«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MpPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIEeTKn», « Y IeBOAb, «JIMnuas».

O6opyoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHHUE IS IPOBEACHHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalla3bl).

Jlabopatopuass pabora Ne 2. «l3ydyeHuwe CTpOCHHS KJICTOK pPACTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BENIeCTB, UM METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
TUCCUMWIAIMSA (PHEpPreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUeHUEe XEMOCHHTE3a st
JKW3HU Ha 3eMJIE.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukomu3. bpoxenne m ero Buabl. KucinopoaHoe OKHCIEHHME, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHnue. O (HEeKTUBHOCTh
HHEPIreTUICCKOr0 OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetudeckoil uHdopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsauus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.



JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, /. . UBanoBckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBAaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM 1nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue IHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe M HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u MuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTONIOrMYECKUE OCHOBBI  Pa3sMHOKEHHS W  WHIAUMBUAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKu CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: OecIosioe U 1mojoBoe. Buabl 6ecnonoro
Pa3MHOXKEHHUA: JEJIEHHE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJOTO.

Meiio3. Cranun meio3za. Ilpouecchl, MPOUCXOIAIINE HA CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe >kene3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W pa3BUTUE IOJOBBIX
KJIETOK — raMeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouioB. OIuiog0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Buthe. TuUmb
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BausHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct m pasButne pacteHuii. OHTOr€He3 LIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHU, CTaIUH PA3BUTHS.



JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «J/[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereratuBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TOJOBBIX KJIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukamus JJHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

OO0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo30u bl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MeKonuTaromeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTkn», MOJIEIb
JHK, monens meTadazHoi XpoOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTopHas pabora Ne 4. «M3yueHue CTpOCHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. POob uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHT). (OCHOBHBIE T€HETHYECKHE
noHsATHsA. [ eHeTn4YecKasi CHMBOJIMKA, UCMOJIb3yEMAasi B CXEMAX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHBIE . MeHaenem.
MonorubpuHoe CkKpenmBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unoresa yuctotel ramer. [1oHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanu3upyrouee cKkpeumBanme. Mcrnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerienHoe  HacnefoBanue npusHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapylieHne cueryieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHE KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omMorametrHsle M TreTeporaMeTHble OpraHu3mbl. HaclenoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS! K HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(UKAIIMOHHON U3MEHUYMBOCTU. BapuaimoHHbIN psl ¥ BapUaIIMOHHAS KPUBAS.



Hopma peakunu npusHaka. KoinuecTBEHHbIE M KAayeCTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluidi. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka 4yenoBeka. Kapuortum uenoBeka. OCHOBHBIE METOAbI TEHETUKHU
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEI[OBBIM, IIUNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpENICIICHHE r€HOTHUIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T111P-anamm3a. HacmencTtBennnie 3a00jicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEeIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAUIIMHCKOMN
TEHETUKU B MPEJOTBPAIICHNUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeIoBEeKa.

JlemoHcTpanum:

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

Tabmupt u cxembl:  «MOHOTMOPUAHOE  CKpEIIUBAaHUE U €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«llutonornyecknue  OCHOBBI  JUTHOPUAHOTO  CKpelMBaHUs»,  «Meiio3y,
«B3anmonencTBUEe AQJUICNIBHBIX TE€HOB», «l'e€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4YeJOBEKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas HW3MEHYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTanimoHHas U3SMEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmIukanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HenonHoe nmoMuHMpoBaHue», «JurubpugHoe ckpemuBaHue», «llepexpéct
XpPOMOCOM», MHMKPOCKOIl M MHUKporpemnapar «Jlpo3zoduna» (Hopma, MyTanuu
(dbopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JTUTHOPUIHOTO CKpEUTMBaHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTpEapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO.



JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30Quibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKUUU U JOMECTHUKALUS.
VYuenne H. . BaBumoBa o0 1eHTpaX MPOUCXOXKIECHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHUl. LIeHTpbl MPOMCXOXKIECHUSI AOMAIIHUX XUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeleKINHA. MacCoBbI U MHAUBUAYAJIbHBII OTOOPHI B
CEJEKIIMU pPACTEHUNW U KUBOTHBIX. OILIEHKa 3KCTepbepa. bIuM3KOpoICTBEHHOE
cKpenuBaHue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHWE YHCTHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIAMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJMIUIOUJIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexXHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpUs. OTallbl
co3ganusi pexomoOuHanTHoW JIHK wu TtpaHcrennsix opranuszmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJIEMBI. I'MO -  reHeTudecku
MOU(DUIIMIPOBAHHBIE OPTraHU3MBI.
JemoncTpanuu:

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

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «Ilopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanusy», «Padbotel akagemuka M. @. liBanoBay,
«Ilomumnonus», «OO0bEeKTh OHOTEXHONOTHHY, «KileTouHble KyIbTyphl H
KJIIOHUpOBaHHe», «KOHCTpyHpoBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOA0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035HCTBEHHBIE PACTEHHUS.

JlaGopaTopHble U NpaKTHYECKHE PadoOThI:

Okckypcust «OCHOBHBIE METOJABl M JOCTHXKEHUS CENEKIMU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KIIACC



Tema 1. JBosroMOHHAsE OMOJIOTHA.

[TpennochlIku BO3HMKHOBEHMSI HIBOJIIOLIMOHHOW TEOPUHM. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOruu. BiusHuE 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
HOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (POPMBIL.
buoreorpaguueckue: cxoncTso U pazauuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHONIOrMYecKre: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIVMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXAHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IyTEeH y BCEX
OpPTraHH3MOB.

OomonnonHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHKylIMe CHJIbI 3BOJNIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAeIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUSL.

MuxkposBosonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTalMOHHbBIN
Ipolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U JIped
reHoB. M30isnus 1 Murpanusi.

EctecTBeHHBIII 0TOOp — HampaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUuU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBonorusi. PopMbl  3BONIONUU:  (pUIIeTUYECKas, JMBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTtuMocTh 3BONIOIUH.

[IponcxoxIeHnEe OT HeCNEeUUaTM3UPOBaHHBIX NpenkoB. [Iporpeccupyromas
crenManu3auus. AfanTuBHas paauanus.

JlemoHcTpanum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mromiep, A. H. CeBeprios.

Tabmunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOP», «MHOT000pa3ue COpTOB pacTECHU»,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «Ilonynsaumumy»,  «MyTranuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Maumoamantamuu», «OOwas aereHepanus,
«/IBmkymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.



Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHUE .

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
YKUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», OOBEMHAs MOJENb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DOpMbI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, Myranuu (HOpMBI KPBUIbEB U
OKpacKH Tena).

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KM3HU. HaydHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYEcKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIBHOE TOATBEPKACHUE XUMUUECKON 3BOIOMA. HavyanbHbie 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ MepuoAbl: KEMOPUIMCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJOBOA.

Kaiino3oiickags »3pa W €€ TEepUOAbl: IMAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHl u
JKUBOTHBIX. [TosiBIIeHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpaxkeHue 3BOJOUMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MPOUCXOXKJIEHUN ueroBeka. Meroabsl H3yueHus aHTpornorenesa. (CxojacrtBa u
pasinyus 4eloBeKa U )KUBOTHBIX. CHUCTEMaTHYECKOE MOJI0KEHNE YEIOBEKa.



JBwxymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3TOTOBJICHUE OPYAUI TpyAa, MBIIIUICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU 3BOJIOLNN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymeneli, YenoBek mnpsamMoxomammnii, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacThb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIHS.

Yenoseueckue pacel. OCHOBHbIE  OONBIIME  pachl:  €BPOMEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAsS
(a3maTtcko-amepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  MPEACTABHUTENCH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIWHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoOJIHEUHOU cucTeMbl», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas wierka», <OKuUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «COBpeMEHHas CHCTEMa OPraHWYECKOrOo MUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHMSI YEJIOBEKAa MU YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJECOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moam», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOJN», «HenoBeuecKue paco».

O6opynoBanue:  Mymsiku  «[Ipoucxoxkaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMAaHbOHLA), CIEHNKH WIH
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpoHOJorHuYeckas TaOnuma, KOJUICKIUS «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «/M3ydeHue MCKOMAaEeMbIX OCTaTKOB PACTCHUM H
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcusl «IBOJIIOIUS OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KPAaeBEAUECKUI My3€eil).

Tema 3. Opranu3mMbl 4 OKpPY:KawIIas cpeaa.

DKoJIOrus Kak HayKa. 3a7audl U pa3iesibl SKOJIOTUUA. MeToIbl 3KOJIOTHYECKUX
UCCJIEIOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue (akropel. Kraccudukanus sKonorudyeckux (HakTopos:
abuoTHueckue, OHOTHYECKHME U aHTpOnoreHHsle. JlelcTBUE HKOJIOIMYECKUX
(baKkTOpOB Ha OPTAHU3MBI.



Abuotnyeckue (akTopbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JEHCTBHUIO  a0MOTMYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckune (bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJliu3M, KOMMEHCAJIN3M (KBApTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OMOTUYECKUX B3aUMOAECUCTBUM [UIsl CYIIECTBOBAaHUSA
OpraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJISIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsaiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: Kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuonnusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie M NpaKTHYeCKHE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonorundeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBera Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padbota Ne 2. «IlocyéT NIOTHOCTH NOMYISIUUIA pa3HbIX BUJIOB
pacTeHu».

Tema 4. Coo01miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

DKkoyiornueckue cuctembl (3kocuctembl). IloHdarne 00 »3KkocucteMe u
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduueckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OCHOBHBIE TOKa3aTeIu HKOCUCTEMBI: Ouomacca, NPOAYKUHUA. DKOJIOTHYECKUE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPONOr€HHBIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.



Yuenune B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBoO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ounocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (Yriepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocyniecTBoBaHUE MPUPOJIbI u YeJI0BEYECTRA. CoxpaHneHnue
O1ropa3zHo0Opa3us Kak OCHOBa ycTOW4YMBOCTU O6uochepsl. OCHOBA pallMOHATBHOTO
YOpaBJIEHUS NPUPOAHBIMU pecypcaMd U HX HCIOJb30BaHue. JlocTmxeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJorUyYecKass MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JCWCTBHAS HAa  NpUPOAY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsA3HEHUs] BO3AyXa M FPYHTOBBIX BOoA», «IlouBa — Ba)KHEWIIAasi COCTABIISIONIAS
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexTy, «DaKTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anrukamnus «Tunuyable OMOILIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKLIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM KOJIOTHUYECKUM rpynrnaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE 00YYaroUUMUCA POCCUNUCKON
IpaXXJaHCKOM MUJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHuio OuOoJOoruu,
I[EJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUraroTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IMPUHSATHIMU B OOIIECTBE MpaBUJIaMHU U HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOT0 OTHOUIEHUS] K KYJIbTYPHOMY HAaCIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXKaIoUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlM{, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >XKHU3HEHHOTO
ONBITA U OMBITA JEITEIBHOCTH B MPOLECCE PEAIU3alNU OCHOBHBIX HaIlPaBJICHUN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA TMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJHEHHS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOoccuiicKoin IPaKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



IIOHMMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPD@KCHHMIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOTO 0J1ArONOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBO€  mUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOUIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NIOHUMAHUE LEHHOCTH IPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30I1aCHOr0 MOBEJCHUS B CUTYallUsIX, YIPOXKAIOIIMX 3J0POBbIO U JKU3HHU JIHOEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBeplIaTh OCO3HAHHBIK BBIOOpP Oyayumiell mnpodeccun U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUN A
OKPY’KAIOIIEH CPEIbI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM M MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPalMOHAIbHBIM
IPUPOJIOTNIONIB30BaHUEM  (COONIIOJIEHHE  TPaBWJI  TOBEIEHUS B  MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJIATONPUITHBIE IKOJIOTUUYECKUE
NIOCJIEICTBHS PEANPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JNESITEIBHOCTH dKOJIOTHUYECKON
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOIO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuky OHUOJNOrMM Kak HayKHd, OCO3HaHUs €€ poiau B
(GOpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOIO MBIIUICHUS, CO3JAAHUU LIEJOCTHOTO
IPEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 III00aJBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIILHOMY
UCIIOJIb30BAHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIILHOW TPaMOTHOCTH OOydarommxcs, GopMupyeMmon
IpU U3Y4eHUH OUOJIOTHHY;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, HUCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOUYEHHUS Ha OCHOBE HAayudHbIX (PaKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTh
IPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpC6HOCT5[MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YyHOM KapTHMHBI MHUpa U CHEeUU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIoJleHHe, HM3MEpPeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCaIbHbIe Y4YeOHBbIC JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (yHKIHMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YalolIHUXCs, CIOCOOHOCTh
oOyJaromuxcs UCIIOJIb30BAaTh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JEHCTBHS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBeEpPCATbHBIMH Yu4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENTLHO  (OPMYJIMpPOBATH W aKTyaIM3UPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, O00OIICHUS ), PAaCKPBIBATh CMBICTT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIHBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHaAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbHBIE CpencTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIIECHUH B M3y4YaeMbIX OMOJOTHYECKHX OOBCKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30oBbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBIISATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh ApryMEHThI AJi1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
NeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEeATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MPEAMETOB;

BBIJIBUT'aTh HOBBIE WJEH, MpPEIJIararb OPUTMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3aNpOChl U NPUMEHATH PA3JIMYHBIE METOJbI IPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BaHUs Pa3IMYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMYy  TMpEACTABICHUS
Oouonornueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMYecKoM HHPOpMALME: MPUMEHATh XHMHYECKUE, (PU3HUECKHE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH;

BJaJE€Th  HABbIKAMU  pAcloO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0menmne:

OCYILECTBISATh KOMMYHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeiaraeMon
3aJlayd, YYUTBIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILICHUN Yy4eOHOH 3a/1auu;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX NEWCTBHM C Y4€TOM OOILIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JEWUCTBUS MO €€ [IOCTHIKECHHMIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpeneniarb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJB30BaTh OWUOJOTUYECKUE 3HAHUS [JI1 BBISBICHUS MPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW JPYyAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATEILHOW  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE IIPABO W MPABO JAPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE B pPEATbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonoruedl. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB WU MOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IMpEeBpallcHUE
DHEPTUM), TOMEOCTa3 (CaMOpEryJsius), ypOBHEBasI OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopun (KJIETOYHAsl, XPOMOCOMHAsi,
MyTallMOHHAsI, IIEHTpaJibHAsg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IPOILIECCOB W SIBICHUI, OpPraHU3alusl U IMPOBEJICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEJIMYMHAMU, OOBICHEHHE MOIYYEHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH TMOJIyYeHHbIE 3HAHUS IJi1 OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
JKU3HM C I1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKPYXAaIOIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
IPUPOTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOMU OHoJI0THU u OMOTEXHOJIOTUH TUIS palMOHATILHOTO
PUPOOTIOIH30BAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKpEIMBAaHME, CLEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeICKa3aHHsl HACJIeOBAHHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHbIE M IPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTHYECKOTO COJEP)KAaHUsA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYIHO-OMYJISIPHbIE
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/laBaTh COOCTBEHHbIE THCHbMEHHBIE U YCTHBIE COOOIIEHMUS,
0000611ast 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAaHUs ECTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKITMOHAIBHON
TPaMOTHOCTH YeJIOBeKa JJIsl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE DPACKpPBIBATh COACPKAHHE OWONOTMYECKUX TEPMHHOB WM TOHSTHIA
BU/I, TONYJISALNS, TeHO(OHA, IBOJIOLMS, ABMKYILIUE CUIBI ((PAaKTOPHI) IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHThl, UEeNu MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HAaIlpaBIECHUN U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IMPOLIECCOB U SIBICHUI, OpraHu3alus U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSTUH, TEOpPUM W 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAaHUH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHHUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOILKX JIF0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO MOBEJICHUS B OKpY Katolen
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0I0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMaX (LI€NU MUTaHHUS);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE M TPAKTUYECKUe padOThl, COOIIOATH
npaBuiia npu pabote ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKM OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMUYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
000011as1 6MOJIOTHYECKYI0 MHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/m Kontpoabnbie IIpakrudeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
1 buonorusa kak Hayka 2 0 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIE CUCTEMBI U UX OpPraHU3aLUs 1 0 0 https://m.edsoo.ru/ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 0 1 https://m.edsoo.rt/YTLWWOJEO
4 KuznenestenbHOCTh KIETKU 6 0 0 https://m.edsoo.ru/MEETZ2D71
Pa3zmHOXeHMe U HHAUBUAYAIBHOE
5 AHBHILY 5 0 1 https://m.edsoo.ru/GE6W 1A7C9
pa3BUTHE OPTaHU3MOB
HacnenctBeHHOCTh U MU3BMEHYHBOCTD
6 8 0 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHHU3MOB
Cenexuust opranu3mMoB. OCHOBBI
7 HHA op 3 0 0 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
1 DBOIIOIMOHHAS OMOIOT U 9 0 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHMICHOBCHHE I PASBITTHE AHBHI HA 9 0 0.5 https://m.edsoo.r/OFLS81YBS
3emuie
3 Opranu3Msl U OKpyXkarolas cpeaa 5 0 1 https://m.edsoo.ru/XNFOD96AA
Coo0mecTBa U 9KOJIOTHYECKHE
4 HHCCTEA 1 SKOJOTIHACCKH 9 0 0 https://m.edsoo.ru/WXWAVS56F
CUCTEMBI
5 PesepBHOE Bpems 2 0 0 https://m.edsoo.ru/T3R3FWNON
OBILEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

KoaudecTBO 9acoB

DJIeKTpOHHbIe NN (ppoBbIE

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo0.ru/O2T4D1UI5
Merto/1bl TO3HAHUS JKUBOU IPUPOIBI.
[IpaxTnueckas padora Ne 1

2 «Mcnonp30BaHue Pa3IMYHBIX METOJIOB 1 0 0.5 https://m.edsoo.ru/GAB23860W
MIPU U3YyYEHUH OUOJIOTUYECKUX
00BEKTOB»
buonornueckue cuCTeMsl, MPOLIECCH U

3 0 0 https://m.edsoo.ru/A7VOYD215
WX U3Y4CHHE
XuUMHYeCcKUil cocTas KieTkd. Bona u

4 0 0 https://m.edsoo.ru/L17LI590V
MUHEpaIbHBIE COTN

5 benku. CoctaB u cTpoeHue 6eIKoB 0 0 https://m.eds0o.ru/V33INUW5SW
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlabopaTropHasi pabota

6 No 1 «M3yuenune KaTaqauTUYECKON 0 0.5 https://m.edsoo.ru/VBPPPBGCD
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTaaasbl)»
Vriesonnl. JIunuabl 0 0 https://m.edsoo.ru/OJ7NFITIS
Hyxneunnosbie kucnorsl. ATO 0 0 https://m.edsoo.ru/WOELRA9B3
Hcropusa u METOBI N3YUYEHUS KIETKH.

9 p g yi 0 0 https://m.edso00.ru/JIXQMJOGM3
Kinerounas Teopus

10 Kietka xak nejocTHas »KUBasg CUCTEMA 0 0 https://m.edsoo.ru/XDCLRAF1Q

11 CrtpoeHue 2yKapuOTHIECKON KIIETKH. 0 0.5 https://m.edsoo.ru/KZ01W5LJY




JlaGopaTtopHas padota Ne 2 «M3yuenue
CTPOCHHMSI KJIIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB U OaKTEPHiA 11O MUKPOCKOTIOM
Ha TOTOBBIX MHKpPOIIPENaparax u ux

OTHUCaHUE»
12 OOMeH BelecTB Wi META00IU3M 0 https://m.edsoo.ru/LOB313XYZ
13 DoTOCUHTE3. XEMOCHHTE3 0 https://m.edsoo.ru/V882FDGSF
14 DHepreTuyeckuii 0OMeH 0 https://m.edsoo.ru/T2LVIES3L
’KuszHeHHbIN IUKI KICTKU. [leneHue
KJIeTKu. MuTo3. JIJabopaTopHas pabora
15 Ne 3 «HabGmroneHune MUTO3a B KIIETKAX 0.5 https://m.edsoo.ru/COINPWLF4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 brocunres Oenica. Peakiuis MaTpuiinoro 0 https://m.edsoo.ru/540F4L77W
CHUHTE3a
17 Tpancnsamnus — 6uocunTe3 O6enka 0 https://m.edsoo.ru/TEDKDDWWM
18 Hexzieroumeie Gopmbt Au3HH — 0 https://m.edsoo.ru/9PGSSFAJIB
BUPYCHI
19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB 0 https://m.edsoo.ru/2JLXB4AOR
20 Metios 0 https://m.edsoo.ru/SNUXKO0X86
OO6pazoBanue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGopatopnas pabora Ne 4 «M3yueHue 0.5 https://m.edsoo.ru/C29L.4DXBS8
CTPOCHHS TOJOBBIX KIIETOK Ha TOTOBBIX
MHUKpOTIpernaparax»»
22 NuauBuyanbHOE pa3BUTHE OPTAHU3MOB 0 https://m.edsoo.ru/MA4TS8LSAD
23 Peneriia — rayka o 0 https://m.edsoo.r/HESOD768U

HaCJICACTBEHHOCTH U U3MCHYHNBOCTH




24

25

26

27

3aKOHOMEPHOCTH HaCJICIOBAHUS
MpU3HAKOB. MOHOTHOPUIHOE
CKpCIMBaHNE

JluruOpuHoe CKpeImuBaHue. 3aKoH
HE3aBUCUMOI0 HACJIEIOBAHUS
MIPU3HAKOB

CueruieHHOE HACIEI0BAHUE PU3HAKOB.
JlaGopaTtopHas padota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIIHOTO CKPEIIUBAHUS Y
Ip030(HITBI HA TOTOBBIX
MUKpOTIperiapaTax

I'enetuka nona. HacnegoBanue
MPU3HAKOB, CIEIJICHHBIX C ITOJIOM

0.5

https://m.edsoo.ru/YYQSGIOWI2

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo.ru/P2SQ5ZGN2

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

28

N3menunBocTh. HenacnenctBenHas
M3MEHYUBOCTH. JlabopaTopHas pabota
Ne 6. 3yuenune mouprkaiMoHHOM
MU3MEHUYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO Psifia U BApUALIMOHHON
KpHUBOW»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBenHass "3BMEHYMBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3
MyTalui y 1po30(uibl Ha TOTOBBIX
MUKpOTIpernaparax»»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

T'eneTuka uenoBeka

PezepBHblit ypok. O60011eHNE 110 TEME
«HacnencTBeHHOCTh U HI3MEHYHBOCTh
OpraHU3MOB»

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB




32 Cenexkuus KaK HayKa v MpoI1ecc 1 https://m.edsoo.ru/3128P31.98
Mero, OCTIKE CeleK

33 T HBIvH AOCTIDRCHITT CEACKHH 1 https://m.edsoo.ru/JISK3Q6WO0J
pacTeHU U KUBOTHBIX
b

34 HOTEXHOIIOTIA KK oTpacith 1 https://m.edsoo.ru/TAKIOE62K
MIPOU3BOJICTBA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 DBOJIIOLHS M METOJbI €€ N3YUEHUS 1 0 0 https://m.edsoo.ru/6KWQIKBKU
Hcropus pa3BuTHS pEACTaBICHUH 00
2 PP pea 1 0 0 https://m.edsoo.ru/0SWCA7SSX
ABOJIIOIAN
3 MuKkpo3BOIOIHUS 1 0 0 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsmus Kak 3ieMeHTapHasi euHUIA
BHJIa 1 3BOrOIMH. JlabopaTtopHas
4 A i patop 1 0 0.5 https://m.eds00.ru/D3UCLTSOF
pabota Ne 1 «CpaBHEeHHE BUIOB 11O
MOp(}OTOrHIecKOMY KPUTEPHIO»
BIDKYIIIAE CHUTHI (PJIEMEHTApHbBIC
5 A Y ( P 1 0 0 https://m.edsoo.ru/3EH6CNOWI
(haKTOPBI) IBOTFOIHH
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 0 0 https://m.edsoo.ru/DY32BUDOO
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1I000pazoBanue. JlaboparopHas
7 A1000P paTop 1 0 0.5 https://m.edsoo.ru/WAJHSTLOB
pabota Ne 2 «Onucanue
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEILHOTO XapaKTepa»
8 Hamnpasnenus u myTd Makpo3BOJIIOLIMU 1 0 0 https://m.edsoo.ru/PI1FIOYV3
9 HeobOpatumocTs 3BOTIONINN 1 0 0 https://m.edsoo.ru/CLA9VC5JJ
Hctopus xu3Hu Ha 3emiie U METObI €€
10 P s 1 0 0 https://m.edsoo.ru/MJYY1IMVX7
W3y4YEHUs
['umoTe3sl MPOUCXOKACHUS KU3HU Ha
11 1 0 0 https://m.edsoo.rt/EKNHXBOS2

3emiie




12

13

14

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U
nepuoiam

OCHOBHBIE 3TAIbI BOIOLUN
PaCTUTEIBHOTO U )KUBOTHOT'O MHPA.
[IpakTrueckas padota Ne 1 «3ydenne
HCKOITAeMBbIX OCTATKOB PACTCHHUH U
JKHBOTHBIX B KOJIJICKIIHIX)

CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

0.5

https://m.edsoo.ru/ECINSTF62

https://m.edsoo.ru/7K1LYOSCT

https://m.edsoo.ru/WSEXN9YAK

15

16

17

DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JiBmoxymiue cuibl (paKTopsl)
aHTPOIIOreHe3a

OcHoBHBIE CTaauu 3BOJTIOIHWHN YCIOBCKA

https://m.edsoo.ru/ADV3JERUE

https://m.edsoo.ru/D7JZMBYPQ

https://m.edsoo.ru/14G19MQ4K

18

19

YenoBeueckue pacbl U IPUPOAHBIC
ajarnTanuy 4€JI0BCKa

PezepHblil ypok. O60011eHNE 110 TEME

«Bo3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

20

DKOoJIoTus KaKk HayKa

https://m.edsoo.ru/K46KONS561

21

22

23

Cpenpl 0OuMTaHUS U SKOJIOTHYECKHE
(bakTopbl

Abuotnueckue akropsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
0COOEHHOCTH pacTEeHHUI U3 pa3HbIX MECT
obutanusy. JlaboparopHas padota Ne 4.
«BnustHEE cBETa HA POCT M pa3BUTHE
4EepPEHKOB KOJIEyCa

buotnueckue hakropsl

0.5

https://m.edsoo.ru/DCOIEUIC9

https://m.edsoo.ru/G7NF3PINM

https://m.edsoo.ru/A6ZSMGNQR




DKOJIOTHYECKHE XapaKTePUCTUKU

24 HOHYHHLIHH' Hpairiieckas pa60f aNe2 1 0.5 https://m.eds00.ru/X42J6ABRN
«[ToacuéT MIOTHOCTH MOMYIISIUN
Pa3HBIX BUIOB PACTCHUID)

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 0 https://m.edsoo.ru/0T2K1PNGZ

26 DKOJIOTMYECKHE CUCTEMBI (IKOCUCTEMBI) 1 0 https://m.edsoo.ru/SILIRWZMR
OcHOBHBIE MOKA3aTeNN IKOCUCTEMBI.

27 Okonorudeckue nupamuapl. CBoiicTBa 1 0 https://m.edsoo.ru/NSTEWOGPE
skocucteM. Cykueccus

28 [IpupoaHbIe SKOCUCTEMBI 1 0 https://m.edsoo.rt/ WIDMMUBCS5

29 AHTPOIIOT€HHBIE 3KOCUCTEMBI 1 0 https://m.edsoo.ru/WRS65U3WC

30 buocepa — riodanbuas sxocuctema 1 0 https://m.eds00.ru/2X1VG50Q18
3emun

31 3aKOHOMCPHOCTH CYILICCTBOBANH 1 0 https://m.edsoo.ru/VSJT6B38Z
ounocdepsl

32 YenoseuecTBO B Onochepe 3emian 1 0 https://m.edsoo.ru/HXCDHPXDJ

33 COCyIECTRORAHNE NPUPOLE! 1 1 0 https://m.edsoo.ru/187G37606
4eJI0BEYEeCTBA
PesepBubIil ypok. O60011IEHHE TEMBI

34 «Co0011ecTBa ¥ DKOJIOTUUECKHE 1 0 https://m.eds0o0.ru/SW5XCF3K6
CHCTEMBI»

OBUIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
eCTeCTBCHHO-HaquOfI KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PCHUA, O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUMN: KHU3Hb, KJIETKA, OPraHu3M; MeTa00m3M (OOMEH BEIIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznaraTb OMONIOrHYECKUE TEOPUH (KJIETOUHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIO3HAaHUS B OHOJIOTHH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPU MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MIpeBpaIeHUs] DHEPruu B KIETKe, (OTOCHHTE3a, IMIACTHYECKOTO H
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaHUA JJIA O6’b$ICHeHI/I$I
GI/IOJIOI‘ MYCCKUX MPOLECCCOB U ﬁBHCHHfI, AJI TIPUHATUSA TPAKTHICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUE, CLUCINNICHHOC HACJICAOBAHUC, COCTABIIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJIA IMpeacCKasaHus

HacCJICAOBaHHU ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNMYECKOT0 CO/IEPKaHMs, BKIIOYAIOIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3ianyHbIX UCTOYHUKOB (CMMU, HayyHO-NONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3liaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJIM OUOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornn; (PyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JJIsi PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUEC CHUJIBLI




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BUZI000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, HKOCUCTEMA,
NOPOXYLUEHTBl,  KOHCYMEHTBI,  PEIYLEHTHI, Hernu  TNUTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxoacrea K.M. Bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabOmro/IeHHEe W OINKMCAHMUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUI;
OpraHmM3alys W MPOBEACHHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJYYCHHBIX pe?;y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COONIIOIEHUST HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_IGHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IEPKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS

13 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuyHO-ONYJsipHbIE MaTepHalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wnayka o xuBoil mpupone. Ponp Ouonorun B (GopMUpOBaHUU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOrHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

34

XUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

XHUMHYECKHUM COCTaB KICTKH. XHWMHMYECKHUE DJIEMECHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEHIECCTB B KJICTKC. HozmepmaHI/Ie oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnums

(l)epMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu003a), aucaxapuabl
(caxaposa, nakTo3a) W TMOJIMcaxapuabl (Kpaxmall, TJIWUKOTeH, IIeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlunmuaer:  TpurMuIepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkumu nunuaoB. CpaBHeHUE

YrijieBOJ40B, OCJIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIIUU

3.5

[uronorus — Hayka o kierke. Kiierounas treopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak nenoctHas xuBas cucreMa. OOLIue NPU3HAKU KIIETOK: 3aMKHYTas
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuoTHUeCKOoM  KieTku. Kierounas crenka Oakrtepuii. CtpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJIHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpana, e€ coiicTBa U pyakuuu. L{utonnaszma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOWbl KJIETKU: 3HAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TuIacTUAbL. [IpoMcXoXkIeHne MHUTOXOHAPHHA W IUIacTUA. Bussl
ractu. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUYKH, KTYTUKH. DYHKIIMU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOmeH BemiecTB, WM MeTa0ONM3M. AccUMMISIUS (TUTACTUYECKUN OOMEH) U
JTUCCUMUIISIINS (PHEPTEeTHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

4.2

43

®dortocunte3. CBeroBas U TeMHOBas (a3wl PporocuHTe3a. Peakiuu ¢portocuHTesa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3HpymIlue OakTepuu. 3HAaYeHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIETOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakuuu matpuunoro cuntesa. I'enernueckas nnpopmarus u JIHK. Peanuzanus

reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMuecKuit KOJ M €ero CBOMCTBA.



Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Ponb pubocom B OnocuHTe3e Oeka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYchl. Mcropust otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permmukamus — peakius MaTPpUIHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAOOp — KapHUOTHIL.
JIUMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaum murtoza. IIponeccel, mpoucxopsiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKECHHUE. HckyccTBenHoe

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAYCHUC AJIA CCIICKIIMU

53

54

5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0rO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, ULEeKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMATO30HU10B. OHJ'IOI[OTBOpCHI/Ie. HapTCHOFCHe3

WupuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonaneHOe pa3Butue. Tumbl
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYuHO4YHOe). BrusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTDb OPraHU3MOB



6.1

6.2

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUecKas CHMBOJIMKA, UCIIONb3yeMas B

CXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [1onHOE U HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
cKpeliMBaHue. lcrnonp3oBaHuEe — AHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE OMNpeNeleHHe Moia. AYTOCOMBI U TOJOBBIE
xpomocombl. ['oMoraMetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJIECICTBEHHAs.
Ponp  cpenpl B HEHACHEeACTBEHHOW  M3MEHYMBOCTH.  XapaKTepHUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psii U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. Koin4ecTBEHHbIE M KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKIu. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIMYECKAs, HW3MEHUYMBOCTb. KoMmOMHaTHBHAA
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
¢bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HaciIeACTBEHHON n3MeHunBocty H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpeto [II[P-ananu3a. HacnencTBeHHble 3a00JeBaHUs YEJIOBEKAa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTuBHble MyTauuu. [IpuHIMIBI 370pOBOTO



o0pa3a >KU3HHU, JAWArHOCTUKH, MPOQWIAKTUKA U JICUECHUS TEHETHYECKHX
Oone3nell. MennKo-reHeTH4eckoe KOHCYIbTUPOBAaHUE. 3HAUCHUEe MEIUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuus Kak Hayka M Tpolecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHUKAIIHS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccOoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuamzanuss W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes H
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounesle  KyabTypbl.  MEKPOKIOHaJbHOE  Pa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBoionuu.  [lameoHTonorudeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHJIOB B MAJICOHTOJIOTMYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuve GayH U (prop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJICTBA M PA3TUUUs SMOPHOHOB pa3HBIX BUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
PYAMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTHM H OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHnu3MoB




1.2

1.3

OpomtonmonHass  Tteopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3MaA. JIBHXKYIIME CUibI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYMBOCTb,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHbIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK €AMHKUIa BUAa U 3BOJIIOIIUHA

1.4

1.5

JBmwxyume cuibl ((hakTophl) SBOJIOLMK BUIOB B Hpupoie. MyTaluoHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomymnsiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuUi (akTop
sBOIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ylnbTaT d3Bomouuu. lIpumeps
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BU000Pa30BaHUS:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIFOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHas, napasiensHas. HeoOpaTtuMocTs 3BOIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHaydHbBlE NPEICTaBICHUS O 3apOXKACHUM JKU3HU. HaydHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M MaHcHepMus. XUMHUYECKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIOLUU.
Havanphbie sTansl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. Ilepeoie

KIJIICTKHU 1 UX 3BOJIIOIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3nm Ha 3emse mo spam u mepuojgaM. Kartapxeil. Apxelickas u
nporepo3oickas dpel. [lameosoiickass spa W €€ NEpHOIbl: KEMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa W €€ mepuoipl: NaJIEOre€HOBBIM, HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TE€OJOTHYECKHX MPOIECCOB.
OCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHud W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBoIoIMs 4YejaoBeKa. AHTPOIOJIOTUsS Kak Hayka. Pa3Butue mpeicTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. Metoasl HU3YUCHUSA aHTPOIIOICHC3a. CXOI[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.
JBroxymue cuiibl (pakTopsl) aHTpornoreHeza. HacnencTBeHHas ”3MEHUUBOCTh U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HU, HU3TOTOBIICHUE OpPYIUi

TpyJa, MBIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesloBek
ymensiid, Yenoexk mnpsamoxomauui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxonku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OpYAUs

2.6

3.1

YenoBeueckne packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3KBaTOpHalIbHAs), MOHTOJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENICH YEIOBEYECKUX Pac

K YCIIOBUSIM CyIlecTBOBaHMS. EquHCTBO yenoBeueckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpyXxKaromias cpeaa

DKoJorus Kak Hayka. 3ajaud U pasJesbl dKOJIOrMu. MeToJpl IKOJIOTMYECKUX
UCCIeI0BaHui. DKonorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAsA, HA3ECMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorndyeckue  ¢axtopel. Knaccupukanuss — dKomorndeckux  (pakTopos:
abuoTnueckne, OMOTHYECKHE W aHTPOIOreHHbIE. JleHCTBHE HKOJOTMYECKUX

(hakTOpOB HA OPTAHU3MBI

33

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMoTHuecKHMx B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HaYeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTBaX

OKOJIOTUUECKHE XapPaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciIn
nomyJjadauuu: 4YUCJICHHOCTb, IINIOTHOCTBb, POXIAACMOCTb, CMEPTHOCTL, IPUPOCT,

MUrpanus. I[I/IHaMI/IKa YUCJIICHHOCTHU MOITYJIAINHA U ee peryisinusa

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypel OuOIEHO3a: BHJOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buasl-nomuHanTel. CBs3u B

OHoIIEHO3€E

4.2

Okojoruueckue cucrteMbl (dkocuctembl). [loHsiTHe 00 dkocucrteme W



4.3

6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MPOAYLCHTEI,
KOHCYMEHTBHI, peyleHThl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH SKOCHUCTEMBL. I[lumieBble Iemu W CeTH.
OCHOBHBIE TIOKa3aTeIM SKOCHUCTEMBI: OHMoOMacca, MPORYKIHSA. DKOJIOTHYECKHUE
NUPaMUbL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJIsIIUs, pa3Butue. Cykueccus

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pO03KOCHUCTEMBL.
buonorudeckoe v X03HCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOT0 pa3HooOpasust Ha 3emiie

4.4

VYuenune B.M. Bepnagckoro o Omocdepe. ['panuimbl, cocTaB M CTPyKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOcTH OMOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBedecTBo B Omocdepe 3emi. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
I'moGaibHbIE YKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMH U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OHOJIOTHH H OXpaHa IprupoOabI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxkumonepHoe o61ecTBo «31aTenbeTBo
«ITpocsenienue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., PyorioB A.M. u ap.;
[Tox penakumeii [Taceunuka B.B. Akmmoneproe o6miecTBo «M3marenscTBo

«ITpocsenieHue»

METOIAUYECKHUE MATEPHUAJIbBI VIS YUUTEJISA
[Taceunuk B. B., lIgenoB I'. I'., Epumona T. M. buosnorus. [Toypounsie

pa3zpabotku. 10-11 knaccel. bazoBblil ypoBeHb.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

https://myschool.edu.ru/

Enunoe coneprkanue oduiero oopazoanusi. buongorus

https://edsoo.ru/Predmet_Biologiya
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