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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNieHUs] TOAXOM0B K (POPMHUPOBAHUIO COJCpXKAHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHAS O
cneuuduke OMooruy, €€ 3Ha4eHNU B [TO3HAHUU KUBOM MPUPOJIBI U 0OECIIEUeHUH
CYLIECTBOBAHMS U€JIOBEUECKOro oOmiecTBa. COINIaCHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeJEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeabHOE IMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue II0 pasjeiraM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOIO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

B mporpamme 1o OuOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOIOrMYecKoro oopa3zoBaHusl.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YpOBEHB) peain30BaH
OPUHIUI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
GOopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHMS, LEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpasze >XM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXKAarolled NpUpOAHON cpene.
[ToaToMy Hapsigy ¢ u3ydyeHHeM OOIIEOMOOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'0 PAHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MNOBCEJHEBHOM KU3HM JUISl PEILICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUI YEIOBEKa, MEIUKO-
Te€HETHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
1€JecCO00pa3HOro TMOBEICHUS B OKpYy)Karolled MNpUpPOJHOM cpele, aHaiu3a
BJIUSIHUS XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX M
VCKYCCTBEHHBIX IKOCUCTEM. Y CHUIIEHHE BHUMAHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yuebHoro npeamera «buosiorus» NpoJIuKTOBAaHO HEOOXOAMMOCTBIO OOeCreueHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aIalTUPOBAThCA K HU3MEHEHHSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
Mecto. OHa obecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJINYWTEINIBHBIX TMPU3HAKaX — YPOBHEBOW OPraHMU3alMM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JUIA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOLIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OUONIOTUsl UMEET TAKXKE JIJISl PEIICHHS] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenue 61oia0ruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpaliy OWOJIOTHUYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O IMpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY I ONPEIENICHUs NOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHWsA, MPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUH.

OT60p coxaepkanusi yueOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJX0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTH 3HAHHUSA M YMEHUS, 3HAUYUMBIC IS
dbopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYXKAroleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
JKU3HU U TPAKTUYECKOM AesiTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIy»KaT OCHOBOM U1 (POPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OMOJOrMYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMHM OCYIIECTBICHO C€ YUYETOM MPUOPUTETHOTO 3HAYEHHUs 3HaHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeIbHble MUHUU: «bronorus kak Hayka. Metozbl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4YecKOro MHpay,
«IBOIIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[ens m3yuenus yuyeOGHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

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

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, paBUilaX, CIyKallluX OCHOBOM
Uit (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

¢opMupoBaHHE y OOYyYarOIIMXCS IO3HABATENbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOLiEcCe aHaIW3a JAaHHBIX O MYyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy OOydJarommxcss oOme KylnbTypbl, (YHKIIMOHATBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHIN OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW TPHUPOJIbI HAa OCHOBAaHMHM 3HAHWA W ONBITA, MOJYYCHHBIX MPH
W3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMUECKUX 3HAHUM B NPAKTUUYECKOM JEATEIbHOCTU YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM IIpY IIPOBEJCHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

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

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH ESITEIbHOCTH MO OTHOILIEHHUIO K OKPY>KaIoIlIel cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBJISIETCSI O0S3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOH oonacTu « EcTecTBeHHO-Hay4YHbIE PEIMETHI.



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



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kak Hayka (2 yaca)

buonorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HaHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, kiaccuukanusi, MOJETUpPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

IToptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, /)x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOM MPUPOIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucteMbl U uX opranu3anus (1 yac)

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonorun. Otauyuue
YKUBBIX CHCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKH ), OMOC(EPHBIA.

JlemoHcTpanum:

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

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMnuyeckuii cOCTaB U CTPOeHHUE KJIeTKH (8 yacoB)

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIE BellecTBa.

OyHKIMM BOABI WU MHUHEPAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAs,, BTOpPUYHAS, TpETUYHAs U
YETBEPTUYHAS CTPYKTypa). XWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUM OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus PepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapujibl  (Kpaxmal, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, crepouasl. [mapoduIsHO-
ruapodobHbie  cBoicTBa. buonormueckue QyHkumu smnuaoB. CpaBHEHHE
yIJEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIIHUH.

[{utonorus — Hayka o kietke. KiietouHas Teopus — NpuMep B3aUMOAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOniMe MNPU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moiyekynsl JIHK kak reHermueckuit ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKApPUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMBbl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKU: MUTOXOHJPHUH, IUIACTHJBI.
[Ipoucxoxknenne MUTOXOHApHWM U TwiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUAO0B KJIETKU. BKIiltoueHus.

SAnpo — perynaTopHblil neHTp KiaeTku. CTpoeHue sjpa: sjaepHas o00J04Ka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

[unarpammer:  «PacnpeneneHne XHMMUYECKHX JJEMEHTOB B HEXHUBOMU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTtes 0enka», « CTpoeHrue MOJIeKyJIbl OeKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «CtpoeHne momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIO/ICHUI, W3MEpPEHU, HKCIEPUMEHTOB, MHKpPOIpENapaThl PAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pAcCTEHUH,
YKUBOTHBIX W OakTepuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEenaparax M HX
OIMCAHUEY.

Tema 4. /KusHenessTeJJbHOCTb KJIETKHU (6 4acoB)

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJIALIUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI E€IUHOTO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabon3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Posb ¢pepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (hOTOCHHTE3a. 3HaAUCHUE (POTOCHMHTE3a IS KU3HU
Ha 3emsie. BiausiHue ycnoBuii cpeapl Ha (D)OTOCHHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAaHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe oKucCIEHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnurensbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIeTUICCKOr0 OOMEHA.

Peakumm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsiuus — Guocunres
Ooenka. Ortambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpsiTust Bupycos (. WM.
WNBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOTO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BHY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunel nutanwmsy, «Metabomuzm», «MUTOXOHAPUS,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. PazmHOXkKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 4ac)

KiieTouHbIii UK, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JumiouHeli W TatvlOMJIHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buael Oecrnonoro
Pa3MHOXXEHUS: JIeJICHHE HaJBOE, ITOYKOBAHWUE OJIHO- W MHOTOKJIETOUYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJI51 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. IIpouecchl, npoucxonsiine Ha CTagusx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. buomormyeckuii CMbBICT U
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMaToreHe3 U OBOT'CHE3.
OcoOeHHOCTH CTpOCHHUSI SMICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

WunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUSL Y MO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHorene3. IloctamOpuonanbHOe paszBuTHe. TUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BnusHue



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

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

JleMoHCTpauM:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JHK», «Mutosy,
«Menoszy», «Ilpsmoe n HenpsiMoe pazBuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTA/IMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MIeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAsT MOJENb-alIuIiuKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBEI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlabopaTtopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTPOCHHSI TMOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHu3MoB (9 yacoB)

[Ipenmer u 3amaum reHeTuku. Mictopus pa3BuTusa reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKU. METOJbl TEHETUKH (TUOPUIO0JIOTHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. ['eHeTnYecKas CHMBOJIMKA, UCIIOJIb3yEMasi B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, ycTaHOBICHHbIE . Menaenem.
MonorubpuHoe CkKpelBaHue. 3akoH €IMHO-00pa3us THOPHUAOB MEPBOTO
nokoneHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotel ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacCIeIOBaHUS
npu3HakoB.  lluToreHeTHMYeCKHE€  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUS.
Ananusupymolee ckpenpanue. Fcnonp30Banne aHaTM3UPYIOLIETO CKPEITMBaHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBaHUIO FeHOB. HapylieHue cuerieHusi reHOB B pe3ysbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTH. | eHeTuYecKue KapThl.



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

M3meHunBOCTh. BBl ©3MEHYMBOCTU: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK M HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHYMBOCTU. MyTanimoHHast u3MeH4nBOCTh. Knaccudukanus Mytauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuurHbel MyTauuid. MytareHHble (PakTOpHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun denmoBeka. OCHOBHBIE METOAbI T€HETUKU
4eJI0OBEKa: FeHeaIOrnYeCcKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-anamm3a. HacmencTtBennnsie 3a00jicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HN C HACJIEICTBEHHOW MpEeApacnoioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHUMIEBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYCHHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCTpauu:

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

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKpELIMBAHME W €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  4YHMCTOTBl  Tramer», «JlurubpugHoe  CKpeulBaHHUeE»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meitio3»,
«B3auMozencTBue alIeNbHBIX T€HOB», «l'€HeTHMYecKne KapThl paCTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CLUEIUICHHOrO0 ¢ mnojom», «KapuoTumbel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3MEHUYHUBOCTD.

O6opynoBanue: MojeNU-aNIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct



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

JlaGopaTopHble U MIPaKTHYECKHEe PadOThI:

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

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BApUALIMOHHOW KPUBO.

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

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

Tema 7. Cenexknusi opranu3moB. OCHOBBI 0M0TeXHO0J10THH (3 yaca)

Cenekuys Kak HayKa M MPOLECC. 3apOKICHHUE CEIIEKINHA U JTOMECTHKALHS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pas3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NMPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpO/JIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM M KUBOTHBIX. OIIEHKa JKCTeEphepa. bIM3KopoacTBEHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanénnas tubOpuauzanus u e€ ycrnexu. VICKycCTBeHHBIM MyTareHe3 U
MOJy4YCHUE TOIMUIUIONA0B. JIOCTMXKEHHUS CENEKIMM PACTEHHWM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHONOTMs Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanHoB.

Tabnuipel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacteHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongusy, «OOBEKTHl OuOTeXHONOTUN», «KJeTouHble KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MeEpeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035IHCTBEHHBIE PACTCHUS».



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTUKEHHUS CEJIIEKUIUH PACTCHHN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBosounonHasi omosiorus (9 yacon)

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

CBuzerensctBa  3BOMONUHU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUST BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, MEPEXOAHBIE (POPMBIL.
Bbuoreorpagudeckue: cxoncTso U paznuure ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

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

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAST W3MEHYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosorus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuiibl ((pakTopbl) SBOJIONMKA BUAOB B mpupoie. MyTarmoHHbINH
npouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lonmynsiiuOHHBIE BOJHBI U JIped
reHoB. M30iumst 1 Murpanus.

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

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boonuu. llpumeps
MPUCTIOCOOJICHUH Y OpraHu3MOB. ApoMoph03bl U UAHO-a AN TaI|H.

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

MakposBonmorusi. PopMbl  3BONMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpatuMocTh 3BOJIOLUY.

[IporcxoxeHnEe OT HeCHEeUUaTU3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguarus.

JdeMoHCcTpanuu:



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

Tabnuib! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHYHUBOCTH», «Apomopdo3by, «Unuoamantammu», «OO0Imas aereHepanus,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNEey», « IKOJIOTHIECKOE BUI000pa30BaAHHE.

O6opyioBaHuE: KOJUICKIIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuiekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BJaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpakTU4YecKue padoThbl:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUESCKOMY
KPUTEPUIO».

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

Tema 2. Bo3HukHOBeHHne U pa3BuTHe ku3Hu Ha 3emuie (10 yacoB)

JloHay4Hble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble THHOTE3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUUYECKON 3BOIIOMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. Ilameosoiickas spa u €€ mMepuUOABl: KEMOPHIICKUH,
OPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me30301cKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickags 3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.



XapakTepucTKa KJIMMaTa U Te0JOorHYecKux mpoueccoB. OCHOBHBIE ITalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

DBOJIIOLIKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHesa. (CxolcrtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

HBuwxymme  cuibl  (pakTopel) — aHTpomoreHesa.  HacnmenctBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHbI o00pa3 KU3HH,
U3TFOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, YenoBek mnpamMoxomdamuii, YenoBek Heanaepranbckui, Yenosek
pa3ymHblil. Haxoakum HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

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

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHue COJHEUYHOM CHCTEMED», «Pa3BuTHE
opraHudeckoro mupa», «PacrurenpHas kineTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOrOo MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JII0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJEPTaJblla, KPOMAHBOHIIA), CJENKH WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUecKass Talnuma, KoJuiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U NpaKTUYECKHE PadOThI:

[Tpaktuueckast pabota Ne 1. «M3yyeHue MCKOMAEMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



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

Tema 3. Opranusmsl H OKpYyKawmas cpena (5 4acon)

DKOJIOrHs KaK HayKa. 3aJaud ¥ pa3aeibl 3KOJOTHH. MeTO bl IKOJIOTUYECKUX
UCCJIEI0BAHNNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okomornueckne (akTopel. Kiaccudukamuss sKoJoTHYecKuX (HaKTOPOB:
abnoTtnyeckue, OWOTHMYECKHME U AHTPOIOreHHbIe. JIeHCTBHE 3SKOJOTMYECKHX
(haKTOpOB Ha OPTAHU3MBI.

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

buotnueckue (bakTophI. Bungsr OMOTHUYECKUX B3aMOJIEHUCTBUH:
KOHKYpPEHLUS, XUIHUYECTBO, CUMOMNO03 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajqu3M, KOMMEHCAJINU3M (KBApTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAINU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEWUCTBUN JJi CYLIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOLIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTean
NOMYJSILMNA: YHCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpauus. J[MHaMuka 4uCcI€HHOCTH MOMYJISUUNA U €€ PeryJisiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «l[Ipupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHQY30puu-Tyhenbkuy, «Ilumessie memm.

JlaGopaTopHble U MpaKTHYIECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckue 0COOCHHOCTH PaCTeHUM U3
Pa3HBIX MECT OOHUTaAHUS.

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

[Tpaktuueckast padbota Ne 2. «Iloncy€T NIOTHOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHumn».

Tema 4. CoobmiecTBa 1 3k0J0rHYeckne cucrtembl (10 yacon)

CoobmiecTBOo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEeHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonornueckrue cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU HKOCUCTEMBbI. [luileBble 1ENMU W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIEecCHs.

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

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

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocheprl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE UKIIBI 3JIEMEHTOB (yTjiepoJa,
a30Ta). 30HAIBHOCTh OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI U YeJIOBEYECTBA. Coxpanenue
O6ropa3zHoobOpasusi Kak OCHOBa ycTounBocTu 6uocdepsl. OCHOBA palMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pECypcaMM M HMX HCHOJIb30BaHue. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBa», «llenn nuTanusy, «IKoJOTHYECKAsT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS HA MpUpPOAY», «BaxHeilmme HMCTOYHHUKH
3arpsi3HCHMsI BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHEIIasi cocTaBisIOmas
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukossiii 3GdexT», «DaKkTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopot yrieposaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKainus «Tunuuneie OWOIIEHO3bD», TepOapuid
«PacTtutenbHble coo01IeCTBaY, KoJUIeKuun «buoiienos», « Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJJIEKIIMU pPAaCTeHUH U
YKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM TPYIIIIaM OJHOTO BHJA,



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



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
Ipa)XJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENENICHNI0, HaJu4yhe MOTHUBaUMU K OOy4YeHHI0  OHOJIOruH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYKME HKOJOTHUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CANMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU WU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABONOPSAAKY, YEIIOBEKY TPY/JA U CTAPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, nTpupoae u
OKPYKAIOIIEH CpeELE.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS YyuyeOHoro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAaIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UILIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;



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

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

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKON NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh pOCCUICKOMN IPpaXKIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHMMAHUS 3HAUYCHUST OWOJIOTMHM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



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

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

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

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

NOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHME MOCIEACTBUN W HENPHITHS BPEAHBIX NPUBBIYEK (YIMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaNTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

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

MOBBIIICHUE YPOBHA HKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKarLIEH Cpeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTell ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUH TNpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochephl);



AKTUBHOE HEMNpUITHUE JCWUCTBUM, MPUHOCAIIMX BpPEI  OKpYKaIOIIEH
MPUPOJIHON Cpejie, YMEHHE IPOTHO3UPOBATh HEOJArompHATHBIE AKOJOTHUYECKHE
MOCIIEICTBUA NPEANPUHUMAEMBIX JECUCTBUM U TPEAOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OITBITA JIeSITETLHOCTH AKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaThCSI UMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COIUAIBHOMN
MPAKTHUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JIEATEIBHOCTH SKOJIOTUUYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKHW, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIbTYphl KakK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MMOHUMaHUE Creru@UKA OHOJIOTMM KaK HayKH, OCO3HaHUsA ¢€ poju B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOI'O MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpPEACTaBICHUS] 00 OKpY)KaIoIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHM JIi COBPEMEHHOW ITMBHIIM3AIINH:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (OPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTHMUECKUX 3HAHUM B IENIX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPYU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJL30BaTh TMOJIydaeMble 3HaHMS [JIs aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOAIMNX B HEM HU3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO HMCIOJIb30BAThH OHMOJIOTHYECKHE 3HAHMUSA IS
peteHus Tpo0JIeM B peajbHbIX JKU3HCHHBIX CUTYaIIUSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACSITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OHMOJIOTHH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IleHayYHbIe MOHSATHSA, OTPa’KaIoIINe
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUUu(PUKYy METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccienoBaHue,  HaONOJIEHHe,  HM3MEpPEHUEe, OKCHEPUMEHT UM JPYTHuXx),
yHUBEpCalbHbIe Y4eOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHBIE), 00ecreynBaroIIne dbopmHpoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YarlolIUXCcs, CIOCOOHOCTh
oOyJaromuxcs HCIIOJIb30BATh OCBOCHHbIE MEXKIUCIUTITTTHAPHBIE,

MHUPOBO33pPEHUYSCKHE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEIILHON 1 COIMAJIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenne YHHBeEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHBIMH
AEHUCTBUSIMM

1) 0a30BbIe JJOrHYecKHe AelicTBUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHU, 0O00OIICHUS ), PAaCKPBIBATh CMBICII
OMOJOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEPHbBIEC MPU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATECIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOIb30BaTh OMOJIOTUYSCKHUE TIOHATHUS Il 00BsICHEHUS ()aKTOB M SIBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMECHSITh CXEMHO-MO/IETbHBIE cpencTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

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

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

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30oBbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOO0B PELICHUS TPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

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

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

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

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

yMETh IMEPEHOCUTh 3HAaHUS B TMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEITEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEIJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OpMauu (TEKCTe y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH



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

(GopMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope Omosornyeckoil mHGoOpMaIuu, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
Oouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKod HMHPOpMaLMEH: MNPUMEHATh XUMHUYECKHE, (HU3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONIBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1eHCTBUSMMU:

1) oO1menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHTEIIbHO BBINOJHEHUS MpeajiaraeMoun
3aJlayd, YYUTHIBATh MHTEPECHl U COrJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEUCTBHSI MPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JIEUCTBUS MO €€ NOCTHIKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

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

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHWBATh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

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

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

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTAaBJISITh IUIAH pELIEHUS NOpodsieMbl € Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEHICHUS MO0 UX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E PE3yJbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIHNOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «bruonorusp»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUW B Pa3IMYHbIX y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAy4YHOTO MHUPOBO33DEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE PACKpPbIBATHh COJEpKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHITHI:
XKU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELECTB M IpEeBpallcHUE
HHEpPruM), TOMEOCTa3 (CaMOperyslus), ypOBHEBAs OpraHU3alus KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIHMSA), HACIEICTBEHHOCTh, U3MEHYUBOCTH, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosoruu), 3axonbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. V. BaBuioBa), onpenensite rpaHuIlbl
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIO/IEHUE U
ONMCAHUE XUBBIX CUCTEM, ITPOLICCCOB M SIBICHHUW, OPraHM3alMs U IPOBEICHUE
OMOJIOTMUECKOTO  AIKCIEPUMEHTAa,  BBIIABWKEHHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY MCCIEAYEMbIMU BEJIMYMHAMU, OOBSICHEHHE IOJYyYEHHBIX



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

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH MOJyUYCHHBbIC 3HAHUS A OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30IaCHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILUX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKPYXKaroLIei
IPUPOHON cpene, MOHMMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JEMEHTApHblE TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAacCJEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeIcKa3aHusl HAaclIeJOBaHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJHATh JIA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHYECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEAICTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-MOMYIISIPHbIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHMUS,
0000611ast 6uoIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME HAYIHOTO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKITMOHAIBHON
I'PaMOTHOCTH Ye€JI0BeKa sl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE DPACKpPBIBATh COJACpKaHHE OWONOTMYECKUX TEPMHHOB WM TOHSTHIA:
BU/I, IONYJISALUS, TeHO(OHA, SBOJIOLMS, ABMUKYILIUE CUIBI ((PAKTOPHI) HBOJIOLUH,
MPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000PAa30BaHME, JKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

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

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3aius U NpPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXIY HCCIEIYEMbIMU BEJIWYMHAMH, OOBSICHEHHE IOJIyUYE€HHBIX
pEe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, NMPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTMYECKHX
IIPOILIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOIOEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKaroulei
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAallMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJHATh JTA0OpATOpHBIE W TpaKkTUYeCKue paboThl, COOIOIAThH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOM MH(OPMAlLIMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  TJI0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUICHUS,
000011as1 6MOJIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nmudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 9 | 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOIMOIMORHAT GHONOrHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 10 1 0.5 Bbu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl ¥ OKpYy’KaroIas cpeia 5 1 bubmorexa OK
p pyraiom peA https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 0 10 1
Coo01iecTBa U SKOJIOTHYECKHE CHCTEMBI hitps://m.edsoo.ru/Tf41ecT4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTHYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMmuueckui coctaB KieTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
ST LOCTAR § CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 O6o0meHue 1mo Teme "XuMHUIeCKUi bubmuorexa [JOK
COCTaB KJIETKH" https://m.edsoo.ru/863e6e88
HcTopust 1 MeTOAbI U3y4eHUs
10 kietku. Knetounas teopus. Kierka
KaK IIeJIOCTHAs KUBasi CUCTeMa
Ctpoenune syKapruoTHUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6f0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTpEnapaTax u ux
OTTUCAHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Uil METaboJIN3M hitps-//m.cdsoo.ru/863c766¢
bu6mmoreka [JOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢98
. bubnuorexa [JOK
14 DHepretieckiii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps//m.edsoo.ru/863¢7dcd
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubmorexa [JOK

https://m.edso00.ru/863e796e




18 Hexkierounsie popmbI )KU3HU — bubnunoreka [JOK
BHPYCBI https://m.eds00.ru/863¢7540
bu6mmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK
20 Meii
1os https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaboparopHuas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NHauBHyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
” I'enetnka — Hayka o bubnuorexa [JOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MPpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [TOK
P ’ PHA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 i[eSaBI/II::I/Ii[/IOTO HaI::nL: OBaHUSA bubmmorexa [IOK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npusHakoB. JlabopaTopHas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK

MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

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




7 I'enetuka nona. HacinenoBanue | bubmuorexa [JOK
[PU3HAKOB, CLEINIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
W3MEHYHMBOCTh. JIJabopaTopHas

73 paborta Ne 6. Uzyuenue | 0.5 bubnnoreka [HOK
MOAU(PUKAITMOHHONW W3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass ”3MEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnnoreka [JOK
«AHanmu3 MyTanui y 1po30Quisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»

30 I'eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
O06o01eHue 1Mo Teme

31 «HacneacTBeHHOCTh U 1

M3MEHYMBOCTh OPTaHU3MOB»
bu6mmoreka [JOK

32 (Cerexups kak HayKa u npouece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmorexa [IOK
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buotexHosorus kak orpacib 1 bubnuotexa [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3sBuTHs NpeACTaBICHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 351ieMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.1ru/863e99¢c6
«CpaBHEHUE BHJIOB T10
MOP(}OTOTHUECKOMY KPUTEPHIOY
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BH000pa3zoBanue. JlabopaTtopHast 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
g Hanpasnenus u nmytu | bubnuoreka [IOK

MaKpO3BOJTOHNHN

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




9 Heob6patumocTs 3BOTIONINH
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
13 YenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
O00011EeHME 10 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU
Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O6o006menne Tembl «CoobmiecTBa u | !
9KOJIOTUYECKHE CUCTEMbI»

OBUIEE KOJIMYECTBO YACOB I10 34 | )5

I[TPOI'PAMME '
COI''TACOBAHO COI''TACOBAHO
[Iporokon 3acenanus MO 3amecTuTenb nupekropa no YBP
€CTECTBEHHBIX JUCLMIUINH _Cxopuxona A./1..
COLI Ne 25 MOANUCH
oT 20 roma Ne 1 20 roma
YynTekeBa M.A.

noanuck pykosoautenst MO













AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 348164131025003509655580915085013336578858531037
Bnageney AxdeHkosa OnuA BUKTOpoBHA

OedcTevTened C11.07.2024 no 11.07.2025
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