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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Yy4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIEH, COJEp)KaHUsA, pe3yJbTaToB OOydeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUS O
cneuuduke OMooruy, €€ 3Ha4eHUU B NMO3HAHUU KUBOM MIPUPOJIBI U 0OECIIEUEHUH
CYLIECTBOBAHMS UYe€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpe/EIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBlIeHUWE O LesX, 00 oOmiei
cTpaTernd OOy4YeHHs,, BOCIMTAHHUA M Pa3BUTHS OOydYaIOLIUXCS CpPEeICTBaMHU
yueOHoro mnpeamera «buosorus», omnpenenseT o0053aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 0Opa30BaTEIBLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B mporpamme 1o OuMOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJjbTaTaM
oOyuyeHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JEATEIbHOCTH/YU4eOHBIX JEUCTBUN OOYy4YaroOlIUXCs MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YPOBEHB) peain30BaH
IOPUHIMI TPEEMCTBEHHOCTH B H3y4€HUU Ouojoruu, Onarojaps 4yemy B Hel
POCMATPUBAETCS HANpPABICHHOCTb Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpasze >XKM3HM U OEpEeKHbIM OTHOILLIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsiy ¢ u3ydyeHHEeM OOIEOMOJIOTUYECKUX TEOPUH, a TaKXkKe 3HaHWH O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
IOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM JKWU3HU ISl PELICHUS MPUKJIAIHBIX 33]1a4, B
TOM 4YHCle: NpOQUIAKTUKN HACIEACTBEHHBIX 3a00JI€EBaHUN YEIOBEKA, MEIUKO-
T€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€JeCO00pa3HOro TMOBEICHUSI B OKpY)KaroUled MNpUPOJHOM cpele, aHaiu3a
BJIMSIHUSA XO3SMCTBEHHON JAESITENBHOCTH 4YEJIOBEKa HAa COCTOSHUE NPUPOJIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CHUIIEHHE BHUMAaHHUS K MPUKJIAHON HAPaBICHHOCTH
yuebHoro npeamera «buosiorus» MpoJIuKTOBAaHO HEOOXOAMMOCTBIO OOECreUeHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanosnaraer (GopMupoBaHue Yy  0O0ydarouuxcs
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 KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUSL O KUBOM mpupoje, e
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecnedynBaeT ycuoBus A pOpMUpPOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET WMHTErpaluy OUMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE MOJIOKEHHS O MpEeAHA3HAYEHUW Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHOJIOTUH.

Ot60p coxaepkanusi yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M YMEHMs, 3HaYUMble IS
dopMupoBaHus OOmIEeH KyJbTYpbl, ONpEACNAIONMe aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKaroleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MPaKTAYECKOM AesitenbHOCTH. Oco00e MECTO B ATON CHUCTeME 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTMYECKOT0 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMHA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOIro TNO3HaHUs», «KieTka kak Ouonorumyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4YecKOro MHpay,
«IBOJIONMS KUBOU MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yueOGHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBbl 3HAaHUM O OMOJOTHMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Uit (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPraHMU3AINH, BHIIAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEJOBaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEW B MpoLecCe aHaIM3a JAaHHBIX O MYyTAX PAa3BUTUS B
OMONOTHH HAy4YHBIX B3TJIS/IOB, WACH W TOAXOAOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3alUY;

CTAaHOBJICHME Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW TPHUPOJIbI HAa OCHOBAaHMHM 3HAHWA W ONBITA, MOJYYCHHBIX MPH
W3y4YEeHUHN OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHif;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTI0ICHUS ITUYECKUX
HOPM IIpU MIPOBEAECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIsl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYUHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITENIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero ooiiero oopazoBaHusi yueOHbIM mpeaMeT «buosiorusy,
U3ydaeMblii Ha 6a30BOM YpOBHE, SBJSIETCS 00s13aTEIBHBIM Y4eOHBIM MPEAMETOM.



Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HaykKamHu, (puiiocodueid, STUKOM, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl T0O3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, kiaaccudukamms, MOJEIUpPOBaHUE, CTaTUCTUYEecKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

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

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHbIM, MOMYJISLIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTreoIeHOTHYECKH ), OMoC(EpHBIA.

JlemoHcTpanum:

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

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJa 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karanuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnunuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kcupubo3a),
aucaxapuipl  (caxaposa, JaKTo3a) M MoJIMcaxapubl (KpaxMmall, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBa. buonormueckue QyHkumu smnuaoB. CpaBHEHHE
yIJEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xkucnorsl: JHK wn PHK. Hykmeornaer — MOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOAEUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. Kierounass crenka Oakrtepuil. CTpoeHue
AYKApUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmapat ['ombmxw,
an30coMbl. I1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM U TulacTua. Bunbr mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue sjpa: sjuepHas 00oyouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIEKyJbl OeTKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHE MPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHas pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pAcCTEHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabon3ma.

Tunbl oOMeHa BemecTB: aBTOTPO(HBIN U rerepoTpodHbIii. Pons dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINEe OaKkTepuu. 3HAUYECHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BemiecTB, BBIJACICHHE U
aKKyMYJIMPOBAHME DSHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucnopogHOe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuyHoro cumHTe3a. ['eHermueckas wuHbopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsiuus — Guocunres
Ooenka. Ortambl TpaHcisiuu. KomupoBanuwe amuHOKuCIOT. Pomb pubocom B
OounocuHTe3e OenKa.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTust Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
bakrepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpUIILMsA, peBepraza W uHTerpasza.  lIpodunakruxa
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTudeckuii oomen», «Ximopormitacty, «Potocuntes», «Ctpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monaenu-anmmnkauuu «Yasoenue IHK w Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumiouHeIi W TatvIOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

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

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecrnonoro
pPa3MHOXXEHUS: JIeJICHWE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIIOpo0oOpa30BaHKE, BETETATUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIINU.

[TooBoE pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Iporecchl, Npoucxoadiine Ha CTaguaX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buosormyeckuii CMbICIT U
3HAYEHHE MEHUO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHUSI SAMIEKJIETOK W crepmMato3ousoB. OTI0I0TBOpPEHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHoreHne3. [loctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BrausHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

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

JleMOHCTpanum:

Tabmuubl u cxembl: «DopMbl pa3MHOXKEHHUS OPraHU3MOBY», «JIBoliHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pAacCTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTkM Oaktepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «llpsmoe u HenpsMoe pazBuTue», «l'amerorenes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CrniepmaTo30u bl
MJICKOITUTAIOWIETOY, «SHIeKIeTKka MIeKonuTarmeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopaTtopHas pabota No 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENApATAX).

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pazButus reHeTUKHA. Poib nuToI0TMN
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeETOoNbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
NoHATUS. ['eHeTnYecKkass CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH eIuHOo00pa3us THOpPUIIOB TEPBOTO
nokojeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotsl ramet. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeOBaHUS
npuszHakoB.  [luToreHeTnueckne  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHATM3UPYIOIIETO CKPEITMBAHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacneioBaHwe TmpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapyleHue cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI ”3MEHUMBOCTY: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanimoHHast u3MeH4uBOCTh. Knaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa u npuuuHbl MyTauuidi. MytareHHble (PaKTOpHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun demoBeka. OCHOBHBIE METOIbBI T'€HETHUKU
YeJI0BEKa: FeHeaIOrnYeCKuil, OJTM3HEOBBIN, IUTOT€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHM. CoBpeMeHHOE OIIPENICIICHUE IeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T111P-anamm3a. HacmenacTtBeHHsle 3a00JIeBaHUS YEIIOBEKA: T'CHHEBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckne W TreHepaTthBHble MyTanuu. CTBOJNIOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOI0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYCHUE MEIUIIMHCKOU
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpauu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. U. BaBuios.

Tabmuubr  u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U  €TO0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHMCTOTHl  Tramer», «JlurubpugHoe  CKpeurBaHHUe»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Metio3»,
«B3auMozeicTBue alIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl paCTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HAaCJIEHOBaHUS,
CLUEIUIECHHOTO0 ¢ mnojom», «KapHoTumbel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUUBOCTH.

O6opynoBanue: MojAeNU-aNIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpemmBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BAPUALIMOHHOW KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOTIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHHUE CEIEKIUH U JIOMECTUKALMS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTro0o0pas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl NPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUUW M KUBOTHBIX. OIlleHKa J3KCTephepa. biam3kopoacTBeHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus U €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYEHUE TOJIUILIONAOB. JIOCTMKEHHUSI CENEKIMM PACTEHHWM, >KUBOTHBIX W
MHKPOOPTAaHU3MOB.

buotexHONMOTMs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHWs. OTaIlbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranuszmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTECHUM.
KnonupoBanve BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npobnemsl. MO - reHeruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHoB.

Tabnuipel u cxeMbl: KapTta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OObEKTHl OuOTEeXHOJNOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHuE: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTCHUS».



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHIKEHHUSI CEJIIEKIUH PACTCHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHbIE (OPMBI.
buoreorpaguyeckue: cxoactso u paznuuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTHYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAs M3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosorus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloOHHbIN
npouecc M KOMOMHATHBHAsT WM3MEHYUBOCTH. [lOMynsilMOHHBIE BOJHBI U Jpeid
reHoB. M30iumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HampaBisiomuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boonuu. llpumeps
MPUCTIOCOOJICHN Y OpraHn3MOB. ApoMoph03bl U MAMOATATITAITIH.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTtuMocTh 3BOTIOIUH.

[IporucxoxkieHHE OT HeCNEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiey, «3apoAbIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «Unmoamantammu», «OO0mas IereHepamus»,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE).

OO6opynoBaHHE: KOJUIEKIIMS HACEKOMBIX C Pa3IMUYHBIMU THUIIAMH OKPACKH,
HAa0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb anmumkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

Jlabopatopnass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUUECKOMY
KPUTEPUIO».

JlaGoparopHas padora Ne 2. «OnucaHue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

Jlonay4dHble TpEeACTaBICHHUS O 3apOKICHUM >KU3HU. HayudHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUUECKON 3BOIIOMA. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. llameosoiickas spa u €€ mepuoAbl: KEMOPHICKHUIA,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3030HcKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIM,
AHTPOMOTE€HOBBIM.



XapakTepucTrKa KJIMMaTa U TeoJOornYecKux mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKA. AHTPOIIONOTHS KaK HayKa. PazBuTue mnpeacraBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHesa. (CxolcrtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIecTBeHHbII 00pa3 KU3HH,
U3TFOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpamMoxomdamuii, YenoBek Heanaepranbckui, Yenosek
pa3ymHblil. Haxonkum uCKOmaeMbIX OCTaTKOB, BpPEMsSl CYILIECTBOBAaHMS, O0JIACTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOWJIHAsS
(a3maTcko-aMepukaHckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpPEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuzma.

JlemoncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. Opu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kinerka», <« KHBOTHas  KIeTKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOrOo MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJEOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue noam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JII0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud MEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYecKass Tabnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U MpaKkTHYECKHE PadoOThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIHAX).



DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKaomias cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okomornueckne (dakTopel. Kiaccudukamus sKogoruyeckux (HaKTOPOB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIIOTeHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(haKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue (bakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUH:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMsbl. [lapasurusm, koonepauus,
MyTyajau3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN MJi CYLIECTBOBAaHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE MOKa3zaTenu
NOMYJSILMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka 4uCcIeHHOCTH MOMYJISIIUNA U €€ PEryJisiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkuy, «IlumeBsie nemm.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

JlaGoparopnas padota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CoobmiecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBasi,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTHUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALHMS, pa3BuTHE. CyKIEecCus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycroumBocTH 3KocucTeM. CoxpaHeHHUe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYecKoe paBHOBECME U oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHMe HIPUPOJIBI " YEJIOBEYECTRA. Coxpanenune
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onochepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pECypcaMM M HMX HCHOJNb30BaHue. JlocTuxeHus
OMOJIOTMU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobOmiecTBa», «llenmn nutanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buomeHo3d Bomoémayn, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKU
3arpsi3HEHMsI BO3/lyXa W TPYHTOBBIX BOa», «[louBa — BakHeIIasi coCTaBisSIOMAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiii 3¢ dexT», «DaKTOphI
pPaIoOaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeib-anmuivKalus « TunuuHable OHOILIEHO3bD», TepOapuid
«PacTtutenbHble co00IIECTBAY, KoJUieKuun «buoreHosy, «Bpenurenu BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUJIEKIMH pAcCTEeHUH W
YKUBOTHBIX, MPUHALICKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®denepanuu, H300paXeHUsS OXPaHIEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



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

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEACJICHUI0, HaJlUuMe MOTHUBAllMM K OOy4YeHUI0 OHOJIOTHUH,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIUYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSATENBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HaCIEIUI0 U
TPaJUIMsAM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, Npupojsie u
OKPYKAIOIIEH CpeELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlMM, TO3WTUBHBIX BHYTPEHHMX  YOCXKJACHUH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHUE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA TMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCcuiicKon IpaKIaHCKOMN UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IEpE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIBI,
TOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSCH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPaBWI HHJIMBHIYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [ICHHOCTH MAacTEePCTBa, TPY0Jt00uE;

TOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaNTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccun U Pealru30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBUMA IS
OKPYXKaroUIEn Cpeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTBh HMCIOJIb30BaTh MpPUOOpETaeMble MpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pELICHUU TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MNPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
AKOCUCTEM, OHOChEphI);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpele, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTUYECKUE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACUCTBUM U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENBbCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(puky OHUONOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUH MpodieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pelIaTh  PEeCcypcHble  MNpOOJEeMbl  pPa3BUTHUS
YEJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00AJTBHBIX AKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
pU U3y4eHUH OUOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh T[OJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUPA U MPOUCXOASANIMX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJIYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBISThH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTh K HEMIPCPLIBHOMY O6pa?>OBaHI/II-O u
caM006pa3013aHmo, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpC6HOCT5[MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4yHOW KapTHHBI MHUpa M CHEeUU(PUKYy METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclenoBaHue,  HaONIOJIeHWe, WM3MEpPEHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISTUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaloIIUXcsi, CIOCOOHOCTh
oOyyaromuxcs MCII0JIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEIILHON 1 COIMANIbHOM MPaKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBeEpPCATbHBIMH YueOHbIMU NMo3HABaTEeJIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTUYECKUX TOHATHHA (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTpENCNATh IETU JeATCILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACATEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

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

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMECHSITh CXEMHO-MO/IETbHBIE CpelncTBa TS IpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEYMM  pa3HOrO  poja,  BBIIBIEHHBIX B Pa3jM4YHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30oBbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaly, MNPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4eOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3a7adyd B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHUs 3aJadd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B TMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, NpPEIJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33Ja4H, TOMYCKAIOIIKE albTepHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH



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

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Ouonornueckoi MHPopMauu (Cxemsl, rpaduKy, JUarpaMmmbl, TaOIUIIBI, PUCYHKU
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBIISATh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaThb HEBepOaJIbHbIE CpEJACTBAa OOLIEHMs, IMOHUMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M WHAUBUIYAJIBHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHM C y4€TOM OOILIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJIOTO WIEHA KOJUIEKTUBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEro BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTelbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paAMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUM M MBICIUTENbHBIX MPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U IPYTrUX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIHNOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAayYHOW KApTUHBI MUPa U HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJAE POCCUMUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PaCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB M TOHSITHH:
XKU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IpEeBpallcHUE
DHEPTUM), TOMEOCTa3 (CaMOperyJysiys), YPOBHEBasE OpPraHU3aIlis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAs JIOTMa MOJICKYJsIpHOW Ouosorun), 3akoubl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTh rpaHUIlbl
MX IIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTHN: HAOIIOICHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIIETKe, (POTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
KU3HU C 1LeNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEACHUS B OKPYXKaIOLIei
IPUPOHON cpene, TMOHUMAHUE HEOOXOIWMOCTH HCIOJIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOU ounonoruu 17} OMOTEXHOJIOTHIA I PalMOHAIBHOIO
IPUPOIOTIOTIB30BAHUS;

YMEHHME pellaTh »3JEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeICKa3aHusl HACJICOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TPAKTUYECKUE pPadOThI, COOIIOJATH
npaBuiia npu padbote ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHYECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeACTBA MacCOBOW MH(MOPMAIINU, HAYYHO-MOMYIISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ass O6MOJIOTHYECKYI0 UH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUs ECTECTBEHHBIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHHMsS, O BKIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Ye€JIOBEKa sl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJACPKAHUE OUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BU/I, IONYJISALNS, TeHO(OHA, SBOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLUH,
IPUCIIOCOOTICHHOCTh OPTaHMU3MOB, BHI000pa30BaHME, IKOJIOTHMUYECKHE (DaKTOpHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas upamua, Ouoreolenos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenus o o6uochepe B. U. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJIyUYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUN B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS MPAKTUYECKUX PELICHUNA B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 370POBBSA
OKPY>KaIOIKX JII0/IeH, COOI0EHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTHH JIJIs1 PALIMOHATILHOTO PHUPOA0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBA MAaccOBOW MH(pOpPMAIMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaTh  TIJ0OajgbHbIE  JKOJOTHMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLICHUS,
000011ast 6MoJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/m Kontpoabnbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cuCTEMBI M MX OpraHU3alus 1 https://m.edsoo.ru/ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KuzHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
Pa3MHOkeHne 1 MTHAUBUAYAIbHOE
5 AHBHILY 5 1 https://m.edsoo.ru/GE6W1A7C9
pa3BUTHE OPraHU3MOB
HacneacTtBeHHOCTh M N3BMEHUMBOCTD
6 A 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/m Kourposbnble IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 DBOJIOIMOHHAS OMOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B eHue e
2 O3HHMKHOBCHHC I PASBHTHE AHU3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS5
3emuie
3 Opranu3Mbl U OKpYXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
CooO1iecTBa U HKOJIOTHYECKUE
4 9 https://m.edsoo.ru/ WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNOQN
OBUIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHust o0pa3oBaTesIbHbIE PeCypPChl
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS5
Meroabl TO3HAHUS )KUBOU
npuposl. [IpakTrnueckas
abota Ne 1 «Mcnonbp3oBanue
2 P 1 0.5 https://m.edsoo.ru/GAB23860W
pa3IMYHBIX METO/OB IpU
M3y4YEHUU OMOJIOTHYECKUX
O00BEKTOBY
buonoruueckue cucremsl,
3 1 https://m.edsoo.ru/A7VOYD215
MPOLIECCHI U UX U3YUYEHUE
XHUMUYECKUHN COCTaB KJIETKH.
4 1 https://m.edsoo.ru/L17LJ590V
Boga n MmuHepasibHbIE COJIH
benku. CoctaB u cTpoeHue
5 1 https://m.edsoo.ru/V33JNUWSW
OeJKOB
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
abora Ne 1 «/3yueHue
6 P qu 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
Yraesoasl. JInnuasl 1 https://m.edsoo.ru/OJ7NFITIS
Hykneunosbie kucnorsl. ATD 1 https://m.edsoo.ru/WOELRA9B3
9 Hcropus 1 METOIbI U3y4ECHUS 1 https://m.edsoo.ru/JIXOMJOGM3




kietku. Knerounas Teopust

10

11

KieTka xak 1eioctHas Kxusas
cucreMa

CtpoeHne 3yKapuoTHYECKOM
kietku. JlaboparopHas pabota
No 2 «M3yuenue cTpoeHus
KJIETOK PAaCTE€HUM, )KUBOTHBIX,
rpuboB U GakTepuii o
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIHMCaHUE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01WS5LJY

12

13

OOMEH BELLECTB WU
MeTa0O0IN3M

dorocuHTEe3. XEMOCUHTES

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

14

15

DHepreTUYecKuii 0OMeH

JKU3HEHHBIN UK KICTKH.
Jenenue knetku. MuTos.
Jlaboparopnas padota Ne 3
«HaoOmronenne Muto3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOTIpernaparax»»

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

17

buocunres 6enka. Peakius
MaTPUYHOTO CHHTE3a

Tpancnsus — 6nocuHTe3
Oemnka

https://m.edsoo.ru/540OF4L77W

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie hopMbl kU3HI
— BHUPYCHI

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

19

®opMBbI pa3MHOKEHUS

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




OpraHu3mMoB

20

21

22

23

Meiio3s

OObpazoBanue 1 pa3BUTHE
IOJIOBBIX KJIETOK.
O1on0TBOpEHHE.
JlabGopaTopHas paborta Ne 4
«M3ydeHne cTpoeHus OJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
NuauBuayanbHOE pa3BUTHE
OpraHHU3MOB

I'enernka — Hayka o

HaCJICOACTBCHHOCTH U
HU3MCHYUBOCTH

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HaCJIeIOBaHMSI TPH3HAKOB.
MonorubpuaHoe CKpenuBaHue

https://m.edsoo.ru/YYQSGIOWI2

25

26

JuruOpuHoe CKpemrBaHue.
3aK0oH HE3aBUCUMOTO
HacJe0BaHUS IPU3HAKOB

CuenuieHHOE Hacae0BaHUe
npu3HakoB. JlabopaTtopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPHUTHOTO
)51 }II/IFI/I6pI/I)IHOFO CKp€IIuBaHUA
y Ap030(HIIbI Ha TOTOBBIX
MHUKpOTIpernaparax»»

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo.ru/P2SQ5ZGN?2

27

T'enetruka noma. Hacinemosanue
MIPU3HAKOB, CIICTUICHHBIX C

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




I1I0JIOM

28

29

30

N3MeHUYnBOCTb.
Henacnencrennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue

MO (PUKAITIOHHOM
M3MEHYUBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHON KPUBOM»

Hacnencreennas
M3MEHYMBOCTh. JJabopaTtopHas
pabora Ne 7. «AHanmu3 MyTanuii
y Ipo30(UiIbl HA TOTOBBIX
MHUKpOIIpernapaTax»

T'eneTuka uenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

PesepBubIil ypok. O60611eHIE
o teMe «HaciencTBeHHOCTE U
W3MEHYMBOCTH OPTaHU3MOBY

CCJ'IGKI_[I/IH KaK HayKa "1 IIpouecc

https://m.edsoo.ru/E2IXRS2EB

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

33

MeToabl 1 JOCTHKEHUS
CEJICKIINN PACTECHUM U
JKUBOTHBIX

https://m.edsoo.ru/JISK3Q6W0J

34

buotexHonorus kak orpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://m.edsoo.ru/TAKI9E62K




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

DBONIONUS U METO/BI €€

1 1 https://m.edsoo.ru/6KWQIKBKU
W3Y4YCHUS
Hcropus pasButus

2 . 1 https://m.eds00.ru/0SWC47SSX
MPEACTABJICHUI 00 IBOJIIOIIUU

3 MukposBontonus 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsmus Kak 31eMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 Jlaboparopnas pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
JIBrKyIpe Cuisl

5 (amemeHTapHBIE (HAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLAA
EcrecTBennsbIit 0TO0Op 1 €ro

6 1 https://m.edsoo.ru/DY32BUDOO
(bopMbI
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOJIEHHOCTh
OpPTaHU3MOB U
BHUJI000pa30BaHuUE.

7 AO00P 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlabopaTtopHas paborta Ne 2
«Onucanne MPUCTIOCOOIEHHOCTH
opranusma u €€ OTHOCUTEILHOTO
XapakTepa




Hanpasnenus u mytu

no TeMe « Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI1FIOY V3
MaKpO3BOIIOLUU

9 HeobOpatumocTs 3BOIONINH https://m.edsoo.ru/CLA9VC5]J
Uctopus xxu3Hu Ha 3eMiie

10 p . wien https://m.edsoo.ru/MJYY 1IMVX7
METO/JIbI €€ U3YICHHUS
['umoTe3sl MPOUCXOKACHUS

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

12 https://m.edsoo.ru/ECINSTF62
3pam | mepuoam
OCHOBHBIE JTaIbI PBOIIOLAN
PaCTHTEIHLHOTO U YKUBOTHOTO
mupa. [Tpaktuyeckas padora Ne

13 P P p 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «3ydeHne uckonaembix
OCTAaTKOB PACTCHHH M )KUBOTHBIX
B KOJUIEKIIUSAX)
CoBpeMeHHas cucTema

14 https://m.edsoo.ru/WSEXNO9YAK
OpPTaHUYECKOTO MHpPa
OBOIIOLUS YEIOBEKA

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

16 https://m.edsoo.ru/D7JZMBYPQ
aHTpOTIOTeHe3a
OCHOBHBIE CTaAUH DBOIIIOINHA

17 https://m.edsoo.ru/14G19MQ4K
yeJI0BeKa
UYenoBeueckue pachl U

18 MPUPOIHBIE aJanTalluu https://m.edsoo.ru/XL7QKC5PK
yeJI0BeEKa
PesepBusblil ypok. O000IIEHNE

19 p yp B https://m.edsoo.ru/R6L7VY2GB




20

Pa3BUTHUC )XU3HU HaA 3emie»

DKOJIorus Kak HayKa

https://m.edsoo.ru/K46KONS561

21

22

Cpensl oOuTanus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTopsI.
JlabGopaTopHas padota Ne 3.
«Mopdodomnoruueckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3P1INM

23

24

25

buotnueckue hakropsl

ODKOJIOTHYECKHE XapaKTCPHUCTUKHU

nonynsauuu. [Ipaktruaeckas
pabota Ne 2 «[Toacuér
MJIOTHOCTHU MOMYJISILUNA Pa3HbIX
BHJIOB PACTCHUIN»

Coo0bmiecTBa OpraHu3MoOB —
OuoIIeHO3

0.5

https://m.edsoo.ru/A6ZSMGNOR

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

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

26

27

28

DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

OcHOBHBIE TIOKa3aTeNN
9KOCUCTEMBI. DKOJIOIMYECKHE
nupamuibl. CBolicTBa
skocucreM. Cykueccus

HpI/IpO,[[HBIe 9KOCHUCTEMbI

https://m.edsoo.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/ WIDMMUBC5

29

AHTpOHOFeHHBIe O9KOCHCTEMbI

https://m.edsoo.ru/WRS65U3WC




buocdepa — rnobanpHas

30 1 https://m.eds0o0.ru/2X1VG5Q18
JKOCHCTEMA 3eMIIH
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B387Z
CyIIeCTBOBaHUS OMoChepbl
YenoseuecTBO B Ouochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emin
C

33 OCYMCCTBOBANHE HPUPOIBL H 1 https://m.edsoo.ru/187G37606
YeJIOBEYECTBA
PesepBHblit ypok. O60611eHNE

34 TeMbl «CooO1iecTBa u 1 https://m.edsoo0.ru/SW5XCF3K6
DKOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH 4YeNOBEKa JUIsl peIlleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJEpKaHUE OHOJOTUYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TONyYEeHHBIX PE3yJIbTaTOB,
WCIONb30BAaHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB; OCOOCHHOCTHM  TMPOIECCOB OOMEHa  BEHIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIA O6'b$ICH€HI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpCIIMBAHUE, CUCINNICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHUA JJIs InpeacKasanus

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

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

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHMBATh U HMHTEPIPETUPOBATh MH(OPMALIUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC TUCHBMEHHBIC U YCTHBIE COOOIICHUS,
0000111251 GMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

MOHSTHH: BUJ, NOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

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

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BrIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHHe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  HKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIE/ICTBEHHOM W3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelleHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPYKAIOIIUX JFOJIEH, COONIIOIEHUST HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpele;
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_ICHI/I HI/ITaHI/Iﬂ)

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

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOILIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyHbIX UcTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMmarpuBath r106anbHbIe HKOJIOTHYECKHE po0OsIeMbl
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIICHUS,
10 000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

buonorus kak Hayka

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIUPOBAHUE, CTaTHCTHYecKas o00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

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

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpPOB

VYrneBoabl: MOHOCaxapubl (TIIOKO3a, pudo3a U Ae30KCUpr003a), Jucaxapuabl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlunuaer:  TpurMuepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoicTBa. buonornueckue ¢yHkiuu nunuao. CpaBHeHUE

YrijieBOJ40B, OCJIKOB M JIMIIU0B KaK UCTOYHHUKOB SHCPTHUUN

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




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

cTpoeHue U (PyHKIUU

3.5

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

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kneTok: sykapuotuyeckas U npokapuoruyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pynkumu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[bl KJIETKU:
MUTOXOHJPUH, TUIACTUABL. [IpoMCXOXKIeHHe MHUTOXOHIPUH W IUTacTUA. Buusl
actu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

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

TpancnopT BEUIECTB B KIIETKE

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €IMHOI0 MpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPTIHUU B KIICTKE

4.2

43

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (OTOCHMHTE3a JUIS JKU3HH Ha 3emIe.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHEe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmennenne BCIICCTB, BBIACICHHUC 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 marpuunoro cuntes3a. ['enerndeckas nnpopmanus u JJHK. Peanuzanus

TeHETUYECKON WHpOpMaMK B KJIETKe. | €HEeTHMUeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([I.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacmpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUbL.
[uTosornyeckne OCHOBBI PA3MHOKEHHSI W HWHIUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne kimerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUS: JIeJICHUE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBenHoe

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC [JIA CCIICKINN

53
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5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTIUYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEHNE MEN03a

["ameTorenes — mpouecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y KUBOTHBIX. IlonoBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, ULEeKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUA SIIEKIIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFCHC3

WnpuBuayansHoe — pa3BuUTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpronansHOe pasButue. Tumbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YPOICTBA.

Poct n pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTHb OPTraHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. Mcropus pa3Butus reHeTUKH. Bkiag poccUiCKUX
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEJIOBAHUS IPU3HAKOB, ycTaHOBIeHHble [. Menuenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpeuMBaHue. 3aKOH HE3aBHCHUMOTO HACJIEOBaHUS IMPU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTHOPUAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
cKkpemuBaHue. lcnonp3oBaHuEe — aHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo CHeIIeHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
xpoMocombl. ['oMoraMetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PHUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHbBII psix M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE M KayeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAasi, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHasT W3MEHYMBOCTh. Kraccudukaus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBl T'E€HETHKU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [I[P-ananu3a. HacnencTBeHHble 3a00e€BaHUSl YellOBEKa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHEpaTUBHbIE MyTauuu. [IpUHIUIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MeMKoO-reHeTHYeCKoe KOHCYJIbTUPOBAaHKE. 3HAUEHHE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuenne H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS U MHOTI000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

[I0po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccOoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
ckpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuia. HepoJicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
Otnanénnas rtuOpuamzanuss W e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAIbHOE  PAa3MHOKECHHE
pactrenuii. KinoHUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe MU 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CugerenbctBa  3BoiouuH.  [lameoHTonOrMyeckue:  MOCIIENOBAaTEIBHOCTh
MOSIBIICHUsI BHJIOB B IAJIEOHTOJIOTMYECKON JIETONMHUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue GayH U (prop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IUUnsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTUYHBbIC,
pPYIMMEHTapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MEXAaHHU3MOB HAaACJICACTBECHHOCTHM M OCHOBHBLIX MeTa00INUECKUX HYTCI\/II Y BCEX

OpraHu3MoOB




1.2

1.3

OpomonmonHass  Teopuss Y.  Jlapuna. IlpennocbulkM  BO3HMKHOBEHMS
JapBUHU3MaA. JIBHXKYIIME CHibI 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYMBOCTb,

O0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

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

MI/IKpOBBOHIOL[I/ISI. HOHy.HHLII/ISI KakK ¢AMHuIa BUJa U 3BOJIFOIITUNU

1.4

1.5

JBmwxyume cuibl ((hakTophl) SBOJIOLMK BUIOB B Hpupoie. MyTaluoHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomymnsiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOmuUil (akTop
sBOIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB KakK pPe3ylnbTaT d3BOMIONMU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Bujga. OCHOBHbIE (POPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

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

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKACHUU JKU3HU. HayyHble TIHIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MaHCHEpMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIOLUU.
Havanphbie sTanbl Ouosornyeckoil spomoonuu. I'mnoresa PHK-mupa. IlepBoie

KIJIICTKHU 1 UX 3BOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3Hu Ha 3emsie mo 3pam M nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lameosoiickas spa W €€ TNEpHOIb: KEMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa u €€ nmepuoAbl: NAJIEOre€HOBBIM,  HEOTE€HOBBIMH,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bl y
pacteHud W KUBOTHBIX. [losiBIEHHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHnu4eCcKOoro Mupa KakK OTpaKCHHUC SBOJIIOLNH. OCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

24

DBoIoIMs 4YejaoBeKa. AHTPOIOJIOTUsS Kak Hayka. Pa3Butue mpeicTaBieHHH O

MPOUCXOKIACHUN YCIIOBCKA. MGTO,Z[BI HU3YUCHUA AaHTPOIIOTCHC3a. CXO,Z[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHYECKOe MOJI0KEHHE YEeTIOBEKA.
JIBrxymue cuibl (pakTopsl) aHTpororeHesa. HaciencTBeHHas M3MEHYHBOCTD H
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HU, HU3TOTOBIICHUE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YemoBek mnpsaMoxondmui, YenoBek HeaHAEpTalbCcKui, Yenosek
pa3yMHblii. Haxonku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacnpocTpaHeHus1, 00bEM T'OJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

Yenoseueckne pacsl. OCHOBHBIE OOJIBIIME pachl: eBporeonHas (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpHUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM cyliecTBoBaHus. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpyXxKaromias cpeaa

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

BOAHAsA, HA3ECMHO-BO3AylIHAsA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruveckne  (aktopel.  Knaccudukamuss  skomormdeckux — (HaKTOpOB:
abuoTuveckre, OMOTHYECKHME M aHTpOMmoreHHble. JlelicTBUE HKOIOTHMYECKUX

(hakTOpPOB 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. 3HadeHHE  OUOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYLICCTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTBaX

OKOJIOTUYECKHE XapaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIC IIOKa3aTcin
nNomyJjiauuu: 4YUCICHHOCTH, IINIOTHOCTB, POXIAACMOCTb, CMEPTHOCTH, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U et peryisusa

COO6III€CTB3 M 3KOJOTUYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muiieBas). Buasl-nomuHanTel. CBsi3u B

OHOIIEHO3€E

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [loHatme o0 dKocucremMe W




4.3

6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MPOAYLCHTEI,
KOHCYMEHTBHI, pelylIeHThl. KpyroBopoT BemecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (nuIeBble) YPOBHH SKOCHUCTEMBL. I[lumieBble Iemu W CeTH.
OCHOBHBIE TIOKa3aTEIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHSA. DKOJIOTHYECKHE
NUPaMUAbL: TPOAYKIMH, YHUCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOPETYJIsIIUs, pa3Butue. Cykueccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOWHOTO WIU
LIMPOKOJINCTBEHHOT O JIECa.

AHTpOINOreHHbIE 9KOCUCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
Bronornveckoe n X031HCTBEHHOE 3HAYCHHUE arpPOIKOCHCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuibl, coctaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Omocdepbl Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoseuectBo B Ouocdepe 3emun. AHTPONIOTEHHBIE M3MEHEHUs B Ouocdepe.
I'mobanbpHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YIpPABJIEHUS MNPHUPOJAHBIMH pecypcaMd U HUX

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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenieHue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyorios A.M. u ap.;
ITon penakuueit [laceunuka B.B. Axkumoneprnoe o61miectBo «M3narenbcTBo

«IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
VYuebHo-meToandeckoe odecrneyeHre npoIeccoB MpernoJaBaHus XUMUH,
ounonoruu, GpU3NKU

Ha YPOBHSX OCHOBHOT'O OOIIIETO U CPEAHETO 00IIero 00pa3oBaHusl C
BKJIFOUEHHEM JIOMIOJIHUTETLHOTO

WHXEHEPHOTO KOMIIOHEHTA : MeToAnueckne pekomenaanuu / H.A.
3arpannunas, JI.A. [Tapurytuna,

A.A. Sxyta, A.C. I'oponenckas, O.H. Jlorsunosa. —M. : ®I'bHY «MHCTUTYT

COJICP>KaHUS U METOJI0B O0YUYEHUSI»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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