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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpEe/ENeHUsT TMOAXO0M0B K (POPMHPOBAHHUIO COJCpKAHUS Y4eOHOro IpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, CcolepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEsIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuuke OMONOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOTro oOuiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeEeNIeHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeacTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYy4aIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupenesieHue [0 pas3leilaM M TeMmaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa3oBaTEIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

B nmnporpaMmMme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMsL.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
INPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, S3KOJIOTUMYECKOTO MBILIIJIEHUS, IPEACTABICHUI O 3J0pPOBOM
oOpasze >XKU3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsiy ¢ u3ydyeHHeM OOIEOMOOTUYECKUX TEOpPHUH, a TaKkKe 3HaHWM O
CTPOEHHUU >KUBBIX CUCTEM PA3HOIO PaHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TeHEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs 9KOJIOTUYECKU
1eJecCO00pa3HOro TMOBEICHUS B OKpYy)Karouled MNpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yueOHoro npenMera «buosiorus» MpoaUKTOBaHO HEOOXOJIMMOCTBIO 0OecreueHus



YCIIOBUM JUIsl pEUIEHUS] OJJTHOM M3 aKTyalbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMUpoBaHHE Y  OOydarouIuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero oOmero o0Opa3oBaHUS 3aHUMAEeT Ba)KHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYMTENIBHBIX TMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLNH, CO3MAET
YCIOBUSL  JUIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpupoAbl, (OPMUPOBaHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHUS, IEHHOCTHOTO OTHOILIECHHSI K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUS] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUA
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecnedrnBaeT ycioBus sl (GOpMUPOBaHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET HMHTErpaluy OMOJIOTMYECKHUX 3HAHHUM ¢
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHHIO €r0 COAEP)KaHWs, IPEIACTAaBICHHOIO B IIporpamme 1o
OHOJIOTUH.

OT60p coxaepkanusi yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OO0yYaroImuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dopMupoBaHus OO0IIEH KyJIbTYpbl, ONPEACNAIOIMINE aJeKBaTHOE IOBEICHHUE
yeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
JKU3HU U TPAKTUUYECKoM AesTeabHOCTH. Oco00oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIIyKaT OCHOBOM At OpMHUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJAEpKaHUsA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMH OCYIIECTBICHO C€ Y4YETOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4yHOTro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHus3Mm Kak



Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasue OpraHM4ecKOro MHpay,
«IBOIIOIMS KUBON MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYypHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JIEMCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne nenu u3ydyeHus ydeOHoro npeamera «buosorus» Ha 6a3o0BoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

(dopMupoBaHUE y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, WHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoLiecce aHalIM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMONOTHH HAyYHBIX B3TJISIOB, MW M TMOAXOAOB K W3YYCHHIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHSI OPTaHHU3aUY;

CTAaHOBJICHHE Yy OOydJarommxcs oO0mel KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW TPHUPOIbI HAa OCHOBAaHMHM 3HAHMA W ONBITA, MOJYYCHHBIX MPH
M3y4YEeHUU OUOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOM [EATEIbHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HaHUE IIEHHOCTH OWOJIOIMYECKUX 3HAHUM 71 TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbBHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEel cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpasoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAyUYHbIE PEIMETHI.



J{nst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
otBoaMTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gyac B Henenio), B 11 kiacce — 34
yaca (1 gac B He/IeIIO0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, ITUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, OITMCAHUE,
u3MepeHue, kiaaccuukamnus, MOJETUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCc(EepHBIA.

JlemoHcTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TI0K03a, pubo3a u  JAe30Kcupubo3a),
aucaxapuabel  (caxaposa, JakTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUI003a). buonornyeckue GyHKIMM YTIII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHble  cBoicTBa. buonornmueckue QyHkuum swmnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GyHKIIHIH.

[{utonorus — Hayka o kierke. Kiierounas teopus — mpuMep B3aMMOJECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotudyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIIHLHON, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOMAbBl KJIETKH: MHUTOXOHIPHHM, IUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApUM u 1macTua. Buasl tumactun. HememOpanhbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIU1a3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Hunarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXUBOU
npupozie», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotsl. [JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « Y TIeBOAbD, «JIMIuab».

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MIpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopnass pabora Ne 2. «lM3ydyeHme CTpoeHHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALUS (PHEPreTUUeCKUid OOMEH) — JB€ CTOPOHBI €JUHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabon3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XE€MOCUHTE3UPYIOIINEe OakTepuu. 3HAaYECHUE XEMOCUHTE3a IS
YKU3HM Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAHME DSHEPrUM B KIJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucnopogHOe OKHCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OkucnutenbHOe dbochopunupoBaHue. DddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortambl TpaHchsiuu. KoawpoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOEHHOCTM CTPOGHHMSI M JKM3HEHHOIO LIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWILMsA, peBepTaza W uHTerpasza.  llpodunakruxa
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunel muTaHus», «Metabomnusmy, «MUTOXOHAPHUSIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crtpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HbIi W TalvIOMJHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctamguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrolioe U moJjioBoe. Buasl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXkeHUe. VICKycCcTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJOTO.

Meito3. Cranuu meiio3a. [Ipormecchl, npoucxonsdiine Ha CTagusxX MeEno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U SIMYHUKU. OOpa3oBaHHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOCHHUSI SMIICKIETOK U CcrepmMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KHUBOTHBIX:
npobienue, racTpyisiiusi, opraHorere3. IloctaomOpuoHanbHOE pazBuTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrausHue



Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
ypOJCTBA.

Poct u pasButue pacteHuii. OHTOTEHE3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JTHK», «Muto3y,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameTroreHes y MIEKONUTAIOUX U
4ye0BeKa», «OCHOBHBIE CTaJIMH OHTOT'ECHE3ay.

O6opynoBaHue: MUKPOCKOTI, MUKpOIpenapaThbl «CniepMaTo30uIbl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTAromero», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlaGoparopuas pabora Ne 3. «HabmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMIPENAapaTax».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHSI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nuTOI0TMA
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOJIOTHUECKUT,
IIUTOTCHETUYECKUN, MOJEKYJIIpHO-TeHETHUUECKUM). (OCHOBHBICE TE€HETUUYECKUE
NMoHATHS. [ eHeTnUecKass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTAaHOBJIECHHbIE . MeHenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIO0B TMEPBOTO
nokoyieHus. IlpaBuio JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unotesa ynuctoThl ramet. [1oHOE M HENMOJTHOE IOMUHUPOBAHUE.

JlurubpuaHOe  CKpeluBaHWE. 3aKOH  HE3aBHCHUMOIO  HACIICIOBAaHMS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
Ananusupymolee ckpenpanue. Fcnonp30Banne aHaIM3UPYIOIETO CKPEITMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJICIOBaHUIO F€HOB. HapyIlieHne CuerieHusi TeHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKre KapThl.



['eneTuka nosia. XpoMOCOMHOE ONpeAEIeHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKM U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHUYUBOCTU. MyTalimoHHasi u3MeH4YnBOCTh. Kitaccudukanus MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluidi. MyTtareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBbIE METOAbI T€HETHUKH
YeJIOBeKa: TeHeaIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENICIICHNE TEeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBenansie 3a00JicBaHUS dYeEJIOBEKA: T'€HHBIC OOJIC3HHU,
00JI€e3HN C HACJIEICTBEHHOW MNpEeApacroioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHN 1 JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JdeMoHCcTpauu:

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

Tabmuubr u  cxembl:  «MOHOTHOPUAHOE  CKPEIIMBAHME U €ro
ATOTE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHHE,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meiio3»,
«B3auMozencTBue aleNbHBIX T'€HOB», «l'€HeTMYeCKHEe KapThl PpPACTEHUH,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUCIUIEHHOTO C mnoJioMm», «KapuoTumsl 4yenmoBeka H KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHYUBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTanmoHHasi U3MEHUHUBOCTHY.

O6opynoBanue: MojeNU-aMIIMKaul «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemuBaHuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tella), TepOapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(HIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoanUKAIIMOHHOW WU3MEHUYUBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOTIpenapaTaxy.

[Mpaktnueckass pabora Ne 2. «CocTaBieHWE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTroo0pas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpO/JIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHAMBUYAIbHBINH OTOOPHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rtulOpuauzanus U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes |
MOJy4YCHUE TOIMUILIONA0B. JIOCTMXKEHHUS CENEKIMW PACTEHHUM, >XUBOTHBIX U
MHKPOOPTAHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHs. OTalbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npoosnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanos.

Tabnuipel U cxeMbl: Kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongusy, «OObEKTHl OuoTexHoNOrumM», «KieTounele KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpyHnpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B M KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenwuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTUKEHHUS CEJIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsSE OHOJIOTHA.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLMOHHOM TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
HOSIBJIEHHS BHUJOB B THaJICOHTOJOTMYECKON JIETONUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoncTso U paznuure ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JIBHOKylIME CHJIbI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosonus. [lomymnsius kak eAMHUIA BUAA U SBOJTIOLUU.

JBrxymue cuiibl ((pakTopbl) PBOJIONUK BUAOB B Mpupojae. MyTallmoOHHBINA
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIped
reHoB. M30iumst 1 MUrpanus.

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

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bodonuu. [Ipumeps
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIeCKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguarus.

JdeMoHcTpanuu:



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

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyrtemecTsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE)», « IKOJIOTHIECKOE BUA000PA30BAHUE).

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenb ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jlpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpakTHYeCKHE PadoThI:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

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

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BoIIOIMU. HauanbHbie Tanbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME MPOTOKJIETKU. llepBbie KIETKM W KX 3BOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ TMepUOAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUIH, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUKA, METIOBOM.

KaliHo3oiickas »3pa ©W €€ mepuoAbl: MaJCOT€HOBBIA, HEOIE€HOBBIM,
aHTPOIOTE€HOBBIN.



XapakTepucTrKa KJIMMaTa U TeoJOornYecKux mnporueccoB. OCHOBHBIE J3Talbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEecKOro Mupa Kak oOTpaxeHue 3BoJouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

OBoJronys 4esioBeka. AHTPOITOJIOrUs KaK Hayka. PazBurue npeacraBieHui o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl M3ydeHHs aHTpomnoreHesa. (CxoxcrBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrwxymne  cuiabl  (pakTtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHbI 00pa3 KU3HH,
W3TrOTOBJICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU JBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmuii, YenoBek HeanaepranbCkuil, YemoBek
pa3ymHblil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPOINEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJiouiHas  (PKBaTOpuaibHAasl),  MOHIOJIOMJIHAsS
(a3maTcko-amMepukaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuzma.

JlemoncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHeuHON cHCTeMbl», «Pa3BuThe
opraHudeckoro wmupa», «PacturenpHas kineTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAY,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJCOHTOJOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «llpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTallblla, KPOMAaHBOHIIA), CIJIECNKH WIIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHbie U MpaKTHYECKHEe PadoOThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).



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

Tema 3. Opranu3msl M OKpYysKaomias cpeaa.

DKOJIOrHsl KaKk Hayka. 3aJaud ¥ pa3aeibl 3KOJIOTHH. MeTo bl SKOIOTHYECKUX
UCCJIE0OBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonornueckne (dakTopel. Kiaccudukamus sKogorudeckux (HaKTOPOB:
aduoTHU4ecKue, OHOTHUYECKME U AaHTPONOreHHbIe. JIeCTBHE HKOJOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue (bakTophI. Bungsr OMOTHUYECKUX B3aMMOJIEHCTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJCOHUYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHe OMOTHYECKUX B3aUMOJEHCTBUN [UJISI CYIIECTBOBAHUS
OpPraHKW3MOB B MMPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Tmonmynsiuu. (OCHOBHBIE IOKa3aTelu
MONYJISIIIUN: YHUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka YucI€HHOCTH MOMYJISIUUNA U €€ PeryJisiusl.

JlemoHncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «IlumeBsie nenm.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlaGoparopnHas pabota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PaCTeHUM U3
Pa3HBIX MECT OOHUTaAHUS.

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

[Tpaktuueckas padota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBaf,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreonieHoze. DYHKIMOHAIbHBIE KOMIIOHEHThl 3KOCHUCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1eMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMomacca, MNPOAYKIUS. DKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. (CBOWMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

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

AHTpPONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMH4YecKoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHbIE U3MEHEHUs B Obuocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI " YeJIOBEYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pECypcaMH M HMX HCHOJb30BaHue. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme HUCTOYHHUKH
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBisSIomas
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3pdext», «DakTopbl
paIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJielb-anmuiuKanus « TUnudHble OUOIIEHO3bI», TepOapuii
«PacTtutenbHble coobIIecTBaY, KoJuiekuuu «buoiienos», « Bpenurenu BaxkHeHImx
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapuu M KOJUJIGKIIMM pACTEeHUH W
YKUBOTHBIX, MPUHAIICKAIINE K PA3HBIM JKOJOTUYECKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit ®denepanuu, H300paKeHHS OXPaHIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K peE3ysibTaTam
OCBOCHMSI  OOyYarOIIMMUCS MpOTpaMM  CpeaHero olmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MUJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHUI0  OuOJOoruu,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUSHEHHBIE TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS NpeaMera «bHOJOrus» JOCTUTarTCA B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPYJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJUIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit Denepaiuu, npupoae u
OKPYKAIOIIEN CPELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUpEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3ALNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEIIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IPpaXIaHCKON UJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaXXEHHS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IMEpE.
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOoexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIbI U €€ IEHHOCTH;

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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :

NOHMMAaHUE W peaju3alus 370poBOro U 0Oe3omacHoro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIECHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIWBUIYAIBHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYallUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPYAOI00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHANBHON NesSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealnu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPYKaroLIEH Cpebl;

OCO3HaHHUE TJI00aJBHOTO XapakTepa HKOJIOTUYECKUX MpoOJIeM U MyTed HX
pelieHus;

CIIOCOOHOCTh HUCIOJI30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PEIICHUH NpoOJieM, CBSA3AHHBIX C pPAMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B MPUPOJIE,
HaIpaBJeHHBIX HA COXpPaHEHUE pPAaBHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpPUITHE JEUCTBUM, MNPUHOCAIIUMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HME PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCA MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW MPAKTHKU, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YWTATENbCKOM KYJbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUsS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100AJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B ULEJAX
NOBBIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyEeMO
pU U3y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
pelieHus mpoOJIeM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHINBHUIYaIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yiIbTaThl OCBOCHHs ydeOHOTO mpeamera «buomornsy
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHSATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBICHUE, MPOIiecC,
CUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccienoBaHue,  HaONIOJleHHe, HM3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaloIIUXCs, CIOCOOHOCTh
oOyuaromuxcs MCII0JIb30BAaTh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIEeTo
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbHBIMH
AEHUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHeE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh IPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh UX XapaKTEPHbBIEC MPU3HAKH, YCTAaHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapamMeTpbl W KPUTCPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

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

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPaccCMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IENTbLHBIE CpencTBa TS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  pa3HOTO  pOJa,  BBISABIECHHBIX B  Pa3JIMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ Y4ETOM aHalM3a HWMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEACTBUN NEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBbIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUIO M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

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

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a7ayll B 00pa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IEJICHAIIPABICHHBIM MOMCK MepeHoca CPEeACTB M CHOCO00B
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

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

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTrMHAJIbHBIE MOJAXOJblI U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH



MH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ IOCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOMABI IPU MOUCKE U
otbope Omonornyeckoil mHpoOpMalry, HEOOXOAUMOMN JIJIs1 BBIIOJHEHUS YYEOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
Ouonornueckoi MHPopMaIu (CXxembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYECKHE 3HAKU W CUMBOJBI, (hOpMyJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBIISAITh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJlayd, YUUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MMOHUMATDH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUS ITPYNIOBbIX (POPM B3aUMOJECICTBUS NPHU pelIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4je€Ha KOJUIEKTUBA;



NPUHAMATh L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpeienarTb pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUAA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEINOYTECHHUI;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUN, TIOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCUCTBUM UM MBICIUTEIBHBIX TMPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAHMM, MCMOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOsl M IPYTUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAIU3€ pe3yJIbTaTOB
JEATEIIbHOCTH;

MpPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JIPYTOr0 YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUJBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B pPEAbHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAayYHOW KApTUHBI MUPa U HAYYHOIO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PpaCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIE€TKA, OpraHu3M, Merabonu3M (0OMEH BEUIECTB M MpEeBpalleHHE
DHEPTUH), TOMEOCTa3 (CaMOperyJsius), ypOBHEBasT OpraHU3aIlis KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIeTOoYHas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJibHAasg JOrMa MOJCKYyJsIpHON Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTs rpaHUIlbl
MX IMIPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBJICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBU)KCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]y MCCIIEyEeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX



pe3yibTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUS DHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUW B IOBCEAHEBHOU
KU3HU C 1LeNplo obOecriedyeHus: 0e30IaCHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPYXAIOIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
MPUPOJHON cpejie, NMOHUMAaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JTUTHOPUHOE CKpEIIMBaHUE, CICIUICHHOE HAacleIoBaHWe, COCTaBIATh CXEMbI
MOHOTHOPUJIHOTO CKpEIIMBAHUS JiA MpeCcKa3aHus HacJeJIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKHUE padOThI, COOIIOJATH
mpaBuia npu paboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3JIMYHBIX UCTOYHHUKOB (CpPEICTBA MacCOBOM MH(OpMaINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWN B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YyMEHHUE CO3/laBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO
WCITOJIH30BATh MIOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrO mpeameta «buonorus» ¢ 11
Klacce NOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATh COJIEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSATHI:
BU/I, TIONYJISALINS, TeHO(OH, SBOJIOLMS, ABMXKYIIUE CUIBI ((PAaKTOPHI) IBOJIOIUH,
IPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, JKOJIOTHMYECKUE (DaKTOpHI,



DKOCHCTEMA, NPOAYLEHTHI, KOHCYMEHTBI, pPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas MupamMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHUE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HallpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepnanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABMIKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pEe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHOCOOIECHHOCTU
OpraHU3MOB, JIEWCTBUS SKOJOTMYECKHX (PAKTOpPOB HA OpPraHuW3Mbl, I[EpeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTHM, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 3740POBBSA
OKPY>KaIOIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU OMOJIOTUH ISl pAlMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAapHble OMOJIOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE pPadOThI, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBA MaccoBOW MH(GOpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbl
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUIEHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHnue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kounrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cCUCTEMBI M KX OpPraHU3aIlys 1 bubmorexa LOK
p t https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
4 IKHM3HENCATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE bu6nmorexa LIOK
5 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 3 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubmmnoreka HOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nnudpoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 IBOIOIHOHHAs OHOTOTHA ? 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6motreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprasH3Mbt 1 OKpyAaioIIas cpena > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
METO/IOB NPU U3YUEHUH
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOILIECCHI 1 bubnmnoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMu4yeckui coctaB KiIeTku. Boga u 1 bubmuoreka [JOK
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB 1 CTPOCHHE GenKoB https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3y4yenue 1 05 bubmuorexa [IOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTM KaTajasbl)»
bubmuorexa [JOK
! Y TeBORE. JIHIAAE L https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u meTonbl n3y4eHus bub6nuoreka [IOK
kieTku. Kierounas reopust https://m.eds00.ru/863e6e88
10 KieTka kak menocTHas KuBas
cucreMa
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlabGopaTtopHnas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bu6mmorexa [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OIIHUCaHUE»
bu6mmoreka [JOK
12 OOMeH BemecTB uiM MCTa00H3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 ®otocuites. XemocHnTes https://m.edso00.ru/863e7c98
. bubmuoreka [JOK
14 DHepretieckiii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 pabota Ne 3 «HaOmoeHue MuTo3a B 0.5 httns://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
buocunTe3 6enka. Peakmst bubmuorexa [JOK
16
MAaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6nmoreka [JOK
o Tpancsmms — duocknres benxa https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnmoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJ1eToK. ONI010TBOPEHHE.
JlaboparopHuas pabota Ne 4 bubnuorexa [JOK
21 0.5
«3y4yeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enetuka — Hayka o bubnuoreka [IOK
HACJIEJICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEeIOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [JOK
P ] paa https://m.edsoo.ru/863e8878
CKpEeIIBaHNE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 i[eSaBI/II::I/Ii[/IOTO HaI::nL: OBaHUSA bubmmorexa [OK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHoOe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «I3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpPOIIpenapaTax»
27 I'eweruka mmona. Hacinenosaunue bu6mmoreka [JOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

https://m.edso0.ru/863e8c60

pabota Ne 6. 3yuenue bubnmoreka [JOK
28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BaApUAIIMOHHOTO Psijia U
BAapUALIMOHHON KPUBOM»
HacnencrBenHas N3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanmu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax
bu6mmoreka [IOK
30 Penreriia senonexa L https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O600111€HNE 10
31 TeMe «HaciaeqcTBEHHOCTD U 1
M3MEHYMBOCTH OPTaHU3MOB»
bu6mmoreka [IOK
32 Cenexuus Kax HayKka 1 npouece 1 https://m.edsoo.ru/863e9214
33 MeTobl U TOCTHKEHUS CENEKIINU 1 bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHomorus Kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edso00.ru/863ea20e
5 Hcropus pa3sBuTHs NpeaCTaBICHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows 1 https://m.edso00.ru/863e9cle
[Tomynsanus Kak 31eMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopras pabora Ne 1 1 0.5 bubmmorexa [OK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMYy KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe 1 bubnnorexka [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBennslit 0TOOp U €ro hopMbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
3 Hamnpasnenus u nytu 1 bubnmoreka [JOK

MaKpO3BOJOIHNHN

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




HeobOpatumocTs 3BOIIONINM

Ucropus xu3nu Ha 3emiie 1 METObI

10 .
e€ n3y4eHus
11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENILHOTO U 5KUBOTHOT'O MUDA.
13 [IpakTuueckas padora Ne 1 05 bubnuorexa [JOK
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpraHUYeCKOro Mupa https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) bubmmorexa [OK
https://m.edso0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YelioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHIE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOoJIOTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubmuorexa [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuoreka [JOK
23 brommiecie paxtops https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktudeckast pabota
24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbBIX BUIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OUOoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTUYECKHE TUPAMUJIBI. bubmmorexa [JOK
N https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
28 IIpuponHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — riobanpHas bubnuorexa [IOK
AKOCHCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmuotexa [JOK

o6uochepsl

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




32 YenoseuecTBo B 6mochepe 3emiun 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepHblil ypok. O600111€HUE TEMBI
34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 5

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa3OBava

CdhopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS; O
BKJIaJIC POCCHMCKHX M 3apyOCKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH 4YeNOBEKa JUISl peIlleHUs

JKHN3HCHHBIX 3a1a4

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

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYECKHe TEOPHH (KJIETOYHAasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAyYHOTO TIIO3HAaHUS B OHOJIOTHH
(HaOnrofeHre M OMMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
MIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENIECTB U
MpeBpaIIeHUs] DHEPTrUM B KIETKe, (OTOCHHTE3a, TMIACTHYECKOTO H
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHsSI,  Pa3sMHOXKCHHUS,  HHIUBUAYATLHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOF MYCCKUX IMPOLECCCOB U $IBJI€HI/II71, AJI TIPUHATUA NPAKTHICCKUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOTO

IpUpPOaOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'€HCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IMpeaAcCKasaHus

HacCJICOOBaHHU ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBWwia Tpu paboTe C Y4eOHBIM U JIaDOpPaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOI0 CO/IEPKaHMs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOJIOTHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC MTHMCHMEHHBIC U YCTHBIC COOOIICHUS,
000011251 6MONIOTHYEcKyl0 HH(POPMAIMIO U3 HECKOJIBKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHNHBIH armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M POJM OUOJIOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIIBHOW TPAaMOTHOCTH YEJIOBEKA ISl PEeIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJE€p)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

TMOHSTHM: BUJ, HOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl, I[N  IHTaHus,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLUU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojsbiimeBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHHe W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBICHUU;
OpraHmW3alys W MPOBEACHHE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYNIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOreOLEHO30B M  HKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUS, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOTMUECKUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIUKIOB B Onocdepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX Oo0ecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHHe BBINOJHATH JIAOOpPAaTOpHBIE M TpPAKTHYECKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHBIC 3HAHMS

13 pa3ianyuHbIX UcTouHNKOB (CMMU, HayuyHO-TIONYJsipHBIE MaTepUAalIbl);

? paccMaTpuBaTh riio0abHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHHUIO K HAUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOIOTHYECKYI0 HHPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mnpupone. Ponp Ouonorun B popmMHpOBaHUU

COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTeMa OMOIOrMYeCKIX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINMCAHUE,
W3MEpeHue, KiIacCUpHUKAIMi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

JKuBnIe cCcTEMBI U X opranu3anus

2.1

XKuspie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpas3ue

2.2

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpFaHHSMCHHBIﬁ, HOHy.]'ISILIHOHHO-BH,HOBOfI, BKOCHCTCMHLIfI, 6HOC(I)€pHBIfI

3.1

3.2

3.3

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCHICCTBA. CDYHKI_II/II/I BOJIbI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonorndeckue
GbyHKIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas cneunduynoctb. Kodepmentsl. Burtamuubsl. OTinuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IUII0KO3a, pubo3a U Ae30Kcupu0o03a), AMcaxapHibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmail, TIJIMKOTeH, IeJUII0JI03a).
buonoruueckue QyHKIUN YIII€BOAOB.

Jlumuaer:  TpurMuepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonormueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

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

cuHTe3a Oelika

Tunsl KIeToK: yKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
MPOKapUOTHUECKOW  KJeTKku. Kierounas creHka Oaktepuii. CrpoeHHE
9YKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOHN, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkmmu. [{utonaszma u eé
opraHonsipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KIIETKU:
MUTOXOHJpPUH, TuIacTuAbl. [IporcxokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
wiactun. HemeMOpaHHBIE OpraHOMIbI KJIETKH: PHUOOCOMBI, KJICTOUHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: sigepHas o00O0JOouKa,
KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BEUIECTB B KJIETKE

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0OIM3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINASA (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MMPEBPALICHUN SHCPTHUU B KIICTKC

4.2

4.3

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakuuu GorocuHTe3a.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs JKU3HHM Ha 3eMiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAUYEHUE XEMOCHUHTE3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTaIbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. Kncnopongoe OKHCJICHHEC, HJIM KJIICTOYHOC

neixanue. DPHEeKTHBHOCTh DHEPTETHIECKOTO 0OMEHA

4.4

Peakun marpuunoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzamms

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsnus — O6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYChl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIHHOCTH BUPYCOB.
baktepuodaru. bonesnu pacTeHud, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonedpunmra genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOKEeHME U MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

KneTounsrnii WK, WIM KU3HEHHBIM MK KIeTKd. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B HHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUbL.
[uTomornyeckue OCHOBBI Pa3MHOXKEHHUS UM WHIUBUAYAIbHOI'O  Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecrnonoro
pa3MHOXKEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBenHoe

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIUN

5.3

5.4

5.5

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOI0ro.
Meiio3. Craguu wmeiio3za. IIpomecchl, mpoucxopasiue Ha CTaausx Menosa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonoruueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHHUKU U AWYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CrepMaro3ouj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKHBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpuonansHoe pasBuTHe. THIlbI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYMHOYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOICTBA.

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

CTauu pa3BUTHUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBuTus T€HETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeETonbl TI'eHETUKU
(rudpu10JI0rNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMs IPU3HAKOB, ycTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBmwio noMHHMpOBaHMS. 3aKOH pacIICIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTMOPUIHOTO CKPEIIMBaHU. AHAIM3UPYIOIIEe
ckpemuBaHue. lcnonp3oBaHue — aHANU3UPYIOLIETO  CKpPEIIMBAHMUS  JUIS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBbI M TIOJOBBIE
XpOMOCOMBL. ['OoMOoramMeTHole M TreTeporaMmeTHnle opranu3Mbel. HacimenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(PUKAMOHHON W3MEHYMBOCTU. BapuanmoHHBII psii U BapUallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OIpesesieHue
TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HaciencrBeHHble 3a00jeBaHUs 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHEpaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKU, HpO(bI/IJIaKTI/IKI/I 1 JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MeMKO-reHeTHYeCcKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITTHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuusi Kak Hayka W Tpolecc. 3apokKIeHHE CEJIEKUUHU U JIOMECTHKAIIHS.
Yuyenne H.M. BaBuioBa o0 T1eHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbBIE METO/Bl CENEKIUMU. MaccoBbli U WMHIAMBUIYaJdbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHuM M KUBOTHBIX. OlleHKa sKcTepbepa. bimskoponcTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas rtuOpuam3anuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMSI CEJIEKIUMM pPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pactrenuii. KnoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO3SMCTBEHHBIX
OpPraHU3MOB. OJKOJOTHUYeCKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku

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

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoiouuH.  [lajmeoHTOonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUs] BHJIOB B MAJICOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBIL.
buoreorpaguueckue: cxoactBo u paznuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsl SMOPHOHOB PAa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTMYHBIC, aHaJIOTHUYHBbIC,
PYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKHX IyTeH y Bcex

OpraHu3MoOB




1.2

1.3

OpomtonmonHass  Teopuss Y.  Jlapeuna. IlpennocbulkM  BO3HMKHOBEHMSI
JapBUHU3MA. JIBHXKyIIME CHibl 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTb,

O0opn0a 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

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

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IrMHKuIa BUAa U 3BOJIFOIIUA

14

1.5

JBmwxyume cuibl ((hakTophl) SBOJIOLMU BUIOB B Hpupoae. MyTaluoOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsnust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuUil (hakTop
sBOIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pPe3ylnbTaT d3BOMIONMU. [Ipumepsl
PUCIIOCOOTIEHUN Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALNY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpPMBI BU000pa30BaHUS:

reorpa(bnquKoe, SKOJIOTHYCCKOC

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

KOHBEpIreHTHasi, napasuienbHas. HeoOpaTtuMocTs 3BONIOLMU

2.1

2.2

2.3

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHay4yHbl€ IIPEACTABICHUS O 3apOKACHUU JKU3HU. HayyHbple TIHIOTE3BI
BO3HUKHOBEHHMS >KM3HM Ha 3emie: abuoreHe3 M MaHCIepMHs. XUMHUYEcKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
Havanpnbie sTanbl Onosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

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

PasButue xu3zHum Ha 3emse mo spam u nepuojgaM. Karapxei. Apxelickas u
nporepo3oickas dpel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUNCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYTOJIbHbIM, NEPMCKUMU.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoisl: NaJCOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOP(O3BI Yy
pacTeHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

Cucrema OpraHnu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOLNU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

2.4

DBOJIIOLMS YeJIOBEKAa. AHTPOMOJIOTUSl Kak Hayka. Pa3BUTHE TpeACTaBICHHH O

MPOUCXOKIACHUN YCIIOBCKA. MGTO,Z[BI HU3YUCHUA aHTPOIIOTCHC3a. CXO,Z[CTBa u




2.5

pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JIBrxymue cuibl (pakTopel) aHTpororeHesa. HaciencrBeHHas M3MEHUYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HH, H3TOTOBIICHUE OpPYIUi

TpyJa, MBIIIIJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesloBek
ymenslid, YenmoBek mnpsaMoxondmui, YenoBek HeaHAEpTaIbCcKui, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUsA, 00JacTh

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

2.6

3.1

YenoBeueckne pacsl. OCHOBHbBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuickas),
HErpo-aBCTPaJION IHAs (3KBaTOpHaIbHA), MOHT'OJIOUAHAsS (a3uarcko-
amepukaHckasi). YepTbl NpucrocoOJEHHOCTH MPEICTAaBUTENIEH YETIOBEUECKUX pac

K YCIIOBUSIM cylecTBoBaHus. EquHCcTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKaromias cpeaa

DKoJorus Kak Hayka. 3aJaud U pasjesbl dKOJIOrMU. MeToJbl IKOJIOTHYECKUX
UCCIeI0BaHui. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAA, HA3ECMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

3.2

Okonoruueckue  (Qaxrtopsl. Knaccuduxamuss — skojgormdyeckux — (HakTOpoB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

3.3

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

buonornueckue puTMsl

3.4

3.5

buotnueckue ¢akropbl. Buasl OnoTHuecKkux B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MAapa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHue  OHUOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COOGH.[CCTBaX

OKOJIOTUYECKHE XapaKTCPUCTUKU MOMyJIAIHUH. OcHoBHBIC IIOKa3aTcin
nomyJjiauuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

MUTrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U et peryisausa

COO6III€CTB3 1 3KOJOTUYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NIPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHanTel. CBsi3u B

OnoleHo3€e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [loHatme 00 dKkocucreMe W




4.3

6HOF€OHCHO3€. q)yHKLII/IOHaJIBHBIC KOMITIOHCHTBI 3KOCHCTCMbI: MNPOAYULCHTEI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (numeBbie) YpPOBHH 5SKOCHUCTeMBL. I[lumieBble menmu W CeTH.
OCHOBHBIE TOKa3aTeIM AKOCHUCTEMBI: OHoMacca, MPOMYKIHsA. DKOIOTHYECKUE
NUPaMUBL.  TPOAYKIUH, YHUCIEHHOCTH, Omomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOpPETYJIsIIUs, pa3Butue. Cykieccus

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOHHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpONOreHHbIE 9KOCHCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTeMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (akrop ycroilumBocTu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owocdepe. I'paHuipl, coctaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. J[MHAMMYECKOE paBHOBECHE M oOOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHUE ILHKIBI 3JIEMEHTOB

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

4.5

UYenoseuectBo B Ouochepe 3emu. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
I'mobGanbpHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YOPABJIEHUS MNPUPOJAHBIMH pecypcaMH U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OHOJIOTUHU U OXpaHa IpHupoOabI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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