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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMM TEOPETHYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaTOB OOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, IMOJOKEHHS 00 OOIINX LEISIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUS O
cneuuduke OMooruy, €€ 3Ha4eHNU B [TO3HAHUU KUBOM IMPUPOJIBI U 0OECIIEUEHUH
CYLIECTBOBAHMS Ue€JIOBEUECKOro oOmiecTBa. COIrIacHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpEEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenensieT o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue II0 paszjlenaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BATEIBLHOIO
polecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroImuXCsl.

B mporpamme 1o OuOJNIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JIEeATEIIbHOCTH/YUeOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YE€HUM OHOJOruu, Onarojapsi 4yemy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpUEHTalU JINYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM M OEpEeKHbIM OTHOILIEHHUEM K OKpYXarollel NpupoaHON cpene.
[ToaToMy Hapsiy ¢ u3ydyeHHeM OOIEOMOOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOTHH YJEJI€HO BHUMAaHHUE HCIOJb30BaHUIO
NOJIYYEHHBIX 3HAHUI B NOBCEJHEBHOM KU3HM JUIsSl PEILICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKA, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEACHUS B OKpYy)Karolled NpUPOJHON cpede, aHalu3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX MU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHUIIEHHE BHUMAaHHUS K MPUKJIAJHOW HAPaBICHHOCTH
yuebHoro npeamera «buosiorus» NpoJIuKTOBAHO HEOOXOAMMOCTBIO OOeCreueHus



YCIIOBUM JUIsl pEUICHUS] OJJHOM U3 aKTyaJIbHbIX 3a/au IIKOJBHOIO0 OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
Mecto. OHa obecrieunBaeT (opMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTUHE MHpa, paclIdpsieT U 0000IIaeT 3HaHUSI O KUBOM mpupoje, eé
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHUS, IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUs UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  33Jad  CpeaHero  oomero  oOpa3oBaHUs,  COLUAIM3ALUU
oOyuaromuxcs. M3yuenue 6noiaoruu o0ecrneurnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHWsA, IMPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUH.

OT60p coxaepkanusi yueOHoro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTbh 3HAHHUA M YMEHMs, 3HAYUMbIE IJIs
dbopMupoBaHus O0OmIEH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
yeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OHOJOTMYECKOro 00pa30BaHUsl.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHUHA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOU MPHUPOBI, 0 €€ YPOBHEBOW OpPraHU3alUU U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bruomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucreMa», «CucreMa M MHOTrooOpa3ne OpraHMYecKOro MHPay,
«IBOIIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yueOGHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Uit (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHUS, CTPOEHUU, MHOT0OOpa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHue y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOLIECCE aHAIW3a JaHHBIX O MYyTSX pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oOmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW TPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, TOJYYEHHBIX MPHU
M3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUECHHE
OMOJIOTMUECKUX 3HAHWM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS DTUYECKUX
HOPM IIpU MTPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIsl TOBBIINIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUM CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIIEl cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « ECTecTBEeHHO-Hay4YHbIE TPEIMETHI.



s u3yueHus: 6MoJioruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeII0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl T0O3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, Kiaccuukanus, MOJEIUPOBAHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeET u3yueHus: ouonoruu. OTinune
YKHUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTreoIeHOTHYECKu ), OMoCcEpHBIA.

JlemoHcTpanum:

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

O6opynoBanue: mojaenb Mmojiekyibl JIHK.

Tema 3. XumMmuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHbIE BEILIECTBA.

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

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OETIKOB.



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

VYrneBoasl: MoHoOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kcupubo3a),
aucaxapuabel  (caxaposa, JlakTo3a) W Tmosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHbie  cBoicTBa. buonormueckue QyHkumu smnuaoB. CpaBHEHHE
yIJI€BOJIOB, OCIKOB M JTUMHUI0B KaK HCTOYHUKOB SHEPTHUH.

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

[{utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOAEUCTBHUS
uei 1 pakToB B HAYYHOM MO3HAHUH. MeTOAbl N3YyUEHUs KIIETKH.

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

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKApUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHKuuu. [{uToriasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. I1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM U TulacTua. Bunbr mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KIJIETOYHBIA UEHTP, LEHTPUOJIH, PECHUYKHU,
KryTUKU. OYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

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

TpaHCcHOpT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

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

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

Tabmuubl n cxembl: «Ilepuognyeckas TaOIUIA XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHre MOJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrne MOJIEKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOoeHHE MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

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

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 U OakTepHil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMEH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJIALIUS (PHEPreTUUEeCKUid OOMEH) — JBE CTOPOHBI €IUHOrO IMpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B IMOHUMAaHUU
MeTabom3ma.

Tunbel oOMeHa BellecTB: aBTOTPO(dHBINA U rerepoTpodHsbiii. Posb GpepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A JJIs KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI TMOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XE€MOCUHTE3UPYIOIINEe OaKkTepuu. 3HaUYECHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

OHepreTuueckuii oOMeH B kjeTke. PaciierniieHue BeliecTB, BbIJICICHUE U
aKKyMYJIMPOBAHHE DSHEPrUM B KIJIETKE. OTambl 3SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucIopogHOE OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuyHoro cuHTe3a. [eHerndeckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortambl TpaHchsiuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTust Bupycos (. WM.
WNBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BMY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWILMs, peBepraza W uHTerpaza.  llpodunakruxa
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

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

Oo6opynoBanue: monaenu-anmmnkauun «Yasoenue IHK wm tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

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

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

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecrnonoro
pPa3MHOXXEHUS: JIeJICHWE HaJIBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKE, BETETATUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIINU.

[TooBoE pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Iporecchl, Npoucxoadiine Ha CTaguaX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOIOrMYecKuii CMBICT U
3HAYEHHE MEHUO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHUS SAMIEKIETOK W crepMaro3ousoB. OTI0I0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrausHue



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

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

JleMOHCTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOKEHHS OPraHU3MOBY», «JlBoliHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kiIeTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «Ilpsmoe u HenpsMoe pa3BuTue», «['amerorenes y MIEKONUTAIOIUX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30u bl
MJICKOIIUTAIOWIETOY, «SHIeKIeTKka MeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJENb-anIuIinKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

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

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHSI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nuToI0TMn
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpellMBaHue. 3aKOH €ANMHO-00pa3usi TUOPUAOB TEPBOTO
nokojeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yuctotel ramet. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeOBaHUS
npu3HakoB.  lluToreHeTMuyeckue  OCHOBBI  JUTHOPUIAHOTO  CKpEIIUBaHUS.
Ananusupymolee ckpenpanue. Fcnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJICIOBaHUIO FeHOB. HapylieHue cuerieHusi reHOB B PE3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTH. | eHeTuYecKue KapThl.



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

M3meHunBOCTh. BHIbI N3MEHYMBOCTU: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

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

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun demoBeka. OCHOBHBIE METOIbBI T'€HETHUKU
YeJI0BEKa: FeHeaIOTnYeCKUi, OJTM3HEOBBIN, IUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKHM. CoBpeMeHHOE OIIPENICIICHUE IeHOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T111P-anamm3a. HacmenacTtBenansie 3a00JicBaHUS 4YEIIOBEKA: TC€HHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MNpeApacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOT0 00pa3a *U3HH, TUArHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUpPOBaHME. 3HAUEHUE MEIUIIMHCKOU
TE€HETUKHU B MPEAOTBPALICHUY U JICUEHUU TeHETUYECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCTpanuu:

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

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCLICIUVIEHUS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  4YHMCTOTBl  Tramer», «JlurubpugHoe  CKpeulBaHHUe»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meitio3»,
«B3auMozencTBue aleNbHBIX T€HOB», «l'€HeTHMYecKne KapThl paCTEHUM,
KUBOTHBIX W 4EJOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLUEIUIEHHOTO0 ¢ mojom», «KapvoTuiel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHasi U3SMEHUYUBOCTD.

O6opynoBanue: MoAeNU-aNIIUKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



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

JlaGopaTopHble H MpaKTHYECKHE PA0OTHI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIIMOHHON M3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOIO PsA/ia U BApUALMOHHON KPUBOWD.

JlabGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y JIpo30(uiIbl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTo0o0pas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/JIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCOBBIM U MHAMBUIYAIbHBINH OTOOPHI B
CEJEKIIMM PACTEHUNM M KUBOTHBIX. OILIEHKa JKCTephepa. bIM3KopoIcTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wim rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUe — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes |
MOJyYCHUE TOJUILIONA0B. JIOCTMKEHHUS CENEKIMM PACTEHHM, >XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHONMOrUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHYKEHEpHs. OTalbl
co3ganusi pexomOunantHon JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KnonupoBanue BBICOKONMPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruuyeckue W dtuyeckue  npodnemsl. MO - reHeTruyecku
MO (ULIHPOBAHHBIE OPTAHU3MBI.
JemoHcTpauuu:

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

Tabnuipl u cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenumity, «Otnanénnas ruopuausanusy, «Padotel akagemuka M. ®@. liBaHoBay,
«lomumnongus», «OOBEKTHl OuOTEeXHOJNOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbI U JOCTUKEHHUS CEIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA WIK HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

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

CBuzerensctBa 3Boyonuu. [lameoHTONOrMYECKHE: IOCIIEIOBATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHbIE (OPMBI.
Bbuoreorpagudeckue: cxoncTso U paznuure ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHOKylIME CHUJIbI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkponsBosorus. [lomynsinus kak eAMHUIA BUAA U 3BOJIOLINH.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloOHHbIN
npouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lonmynsiiuOHHBIE BOJHBI U JIped
reHoB. M30iumst 1 Murpanus.

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

[Tprcnoco0aeHHOCTh OpPraHM3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl M UIUO-a AN TAIHH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0THIeCKoe.

MakposBononusi. PopMbl  IBOMIOIMHU:  (UIIeTUYECKasd, TUBEpPreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IporcxoxieHne OT HeClEeUUaTU3UpOBaHHBIX 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. Ceepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus»,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEy, « IKOJIOTHICCKOE BUI000PA30BAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alUTHBIX MPUCITIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUN», 0O0BEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BJaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (HopMma, MyTani (pOpMBI KpPBUIbEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKTHYeCKHE PadOThI:

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

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

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

JloHay4dHble TpEACTaBICHUS O 3apOXKICHHHM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MTOATBEPAKIACHUE XUMUYECKOW 3BOMIOINK. HauanbHbIE 3Tanbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX 3BOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeickas u
npotepo3oiickas dpel. llameosolickas spa W €€ MepUOAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUHU.

Me3o301cKas 3pa U €€ NEPUOabl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa ®W €€ mepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIH,
AHTPOMIOTE€HOBBIM.



XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoueccoB. OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHUpAa Kak OTpaxeHue 3BoMoUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIIOLIKA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabl HW3ydeHusi aHTponoreHesa. (CxolcrtBa u
pa3IuYMs YEeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

HBuwxymme  cuibl  (pakTophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBeHHbI o00pa3 KU3HH,
U3TFOTOBJICHUE OPYAUI TPyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenslii, Yenosek mnpsamoxomammii, YenoBek Heanaepranbckui, Yenosek
pa3ymHbIlil. Haxonkum MCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUHA
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpualbHAas),  MOHIOJOUJHAS
(a3maTcko-amMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacuzma.

JlemoHncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mmwuiep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHEeUHON cHUCTeMbl», «Pa3BuTie
opraHu4eckoro wmwupa», «PacturenpHas kieTka», <«OKMBOTHas  KIeTKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHUCTEMa OPraHWYECKOrOo MUpPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa M YeIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJEOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmme moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JII01», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAHbOHLA), CIEHKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHUYecKass Talnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



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

Tema 3. Opranusmsl M OKpYysKaomias cpeaa.

DKOJIOrHs Kak Hayka. 3aaud ¥ pa3aeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
MCCJIEIOBAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okomornueckne (daktopel. Kinaccudurarmus sxomormueckux (GaKTOpOB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIIOTeHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(haKTOpOB Ha OPTAHU3MBI.

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

buotnueckue (hakTOopHI. Buarsr OMOTHYECKUX B3aMOJIEHUCTBUI:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajau3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN MJi CYLIECTBOBAaHUS
OpraHU3MOB B IPUPOJIHBIX COOOLIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjssuud. (OCHOBHBIE IOKa3aTeian
NOMYJSILMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka YuCcI€eHHOCTH MOMYJISIUUNA U €€ PeryJisiusl.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «IlumieBbie menm.

JlabopaTopHbie U MpaKkTUYEeCKHE PadoOThI:

JlaGoparopnas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padbota Ne 2. «Iloncy€T NIOTHOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. CooO1ecTBa ¥ 3K0JI0rHYeCKHEe CUCTEMBI.

Coo0miecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkosiornuecknue cuctembl (3kocucreMsbl). [loHsaTne 00 »skocucTemMe W
ounoreoneno3e. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK HEPrUU B HIKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBble 1ENMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. CBOWCTBa SKOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

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

AHTpONIOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

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

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTpYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢QpyHkuuu. OcobeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHUs B Ouocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI U YeJIOBEYECTBA. Coxpanenue
O6ropazHoobOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBHOTO
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, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpUpPOAY», «BaxHelmme WMCTOYHHUKH
3arpsi3HEHMsI BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHEeiIIasi coCTaBisSIOMAs
ouocheprr», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil a3 dexT», «DakTopbl
paIoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeb-anmuivKanus « TunuuHabie OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIecTBaY, KoJuieKuun «buoienos», «Bpenurenu BaxxHeUIInx
CEJIbCKOXO3SIICTBEHHBIX  KYJIBbTYp», TepOapuu M KOJUJIEKIMH pAcTeHUH W
YKUBOTHBIX, MPUHALJICKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BHJA,



Kpacnass kuura Poccuiickoit ®deaeparuu, H300paKeHUs] OXPaHSIEMBIX BHUJIOB
pacTeHU U )KUBOTHBIX.



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

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOyYarOUIMMHUCS TPOTpaMM  CpeaHero  oOmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydeHuio OuOoJOoruu,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OUOJOTUYECKOIO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIAMHU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IMIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, nTpupojae u
OKPYKAIOIIEH CpeELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHUE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

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

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 3a7ad, YBaXKUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM MPUPOJIBI,
JTOCTUXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMSI,
OPUECHTHUPYSCH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHUE YMOIIMOHAIBHOTO BO3ACHCTBHS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

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

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

NOHMMAaHUE W peaju3alus 30poBOro u Oe3omacHOro oOpasa >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHUMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTHBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaMm MpodeccnoHalbHON NesSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

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

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaroLIEH Cpebl;

OCO3HaHHUE TJI00AIBHOIO XapakTepa HKOJIOTUYECKUX MpoOJieM U IMyTeill ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUH NpoOJieM, CBA3AHHBIX C PAlMOHAIbHBIM
OPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUl  TMOBEIEHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B HOKOCHUCTEMAax, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpele, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTUYECKUE
IIOCJIEICTBUS NIPEAIIPUHUMAEMBIX ACHUCTBUI U IPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLIMAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOM EATEIBHOCTH YKOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHuE creuu(puky OHUOJNOTMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUsS 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBUJIM3ALIUU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMILIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEeH BBIXOAA U3 IJI00AJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OHOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4eHUH OUOJIOTHH;

NOHMMAaHUE CYLIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILECTBISAThH
IIPOEKTHYIO M HCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE;



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

METANIPEIAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHSI y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
ucclenoBaHue,  HaONIOJIeHWe, WM3MEpPEHHE, JKCIEPUMEHT U JAPYTHX),
yHUBEpCaIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIUXCs, CIOCOOHOCTh
oOyyaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHON MPAKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBeEpPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYeCKHe AeliCTBHUSA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, OO0OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEPHbIEC MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OMPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

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

CTPOUTH JIOTHYECKHE PaCCYXXIACHUS (MHIYKTUBHBIC, JCIyKTUBHBIE, IIO
aHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/IETbHBIE CpelncTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaxX, 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 IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEIbLCKHE NeHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpPa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMM;

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

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEepeHoca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh IEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYIO U MPAKTHUUYECKYIO 00JacTu
KU3HEIEITEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NPEIIaraTb OPUTHMHAIBHBIE MOJIXOJbI M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTHYECKHX CJIOBApSAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



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

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAMMOU ISl BBHITOJTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  MpEICTaBICHUSA
Ouonornueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKHE 3HaKU W CUMBOJBI, (OpMYJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU AeHCTBUAMM:

1) oO1menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COIJACOBAHHOCTH MO3MIMI IPYrUX YYaCTHHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJA/I€Th PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Ppopme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JIesITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (HOPM B3aMMOJEHCTBUSA MPU pEllIeHUH y4eOHOH 3aauH;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JACUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpeienarh pojaud ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIATh PpPe3yJbTaThl
COBMECTHOM padoThI;

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

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

OCYLIECTBJISITh IO3UTHBHOE CTPATETUYECKOE IMIOBEJAECHUE 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 OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTb, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

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 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BIAJCTh HABBIKAMHM  TIO3HABATENBbHOW  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

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



NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TIpU aHalu3e pPe3yJIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIMU APYTOTO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Jjisi yueOHoro npeamera «buonorus
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHUM MO0 OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJIYYECHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOaM O0yUEHHUS.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KApTUHBl MUPa W HAYYHOI'O MHUPOBO33pPEHMS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 3a/a4;

YMEHHUE PaCKpbIBaTh COJICPKAHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHA:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M IPEBpalllCHUE
HHEPTUM), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBasI OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PEMPOAYKIIHS), HACTIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaraTb OWOJIOTMYECKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Oumonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTs rpaHUIlbl
MX IIPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJICHHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBICHUM, OPraHU3alus U IPOBEICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



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

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS SHEPTUU B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTH MOJyUYEHHBIC 3HAHUS A1 OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeNplo obOecriedyeHus: 0e30IaCHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPYXKaIOLIei
IPUPOTHON cpene, MOHMMAHHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOMU OHoJI0THHU u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MpencKa3aHUs HAaCJIeOBAaHHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJHATh JITA0OPATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuiia npu padbote ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHUECKOTO  COJAEP)KaHMS, BKJIIOYAIONIYIO TIICEBIOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-OMYIISIPHbIE
MaTepHuaibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
0000611ast 6uMoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

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

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME HAyIHOTO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH Ye€JIOBEKa sl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE DPACKpPBIBATh COJACPKAHHE OWONOTMYECKUX TEPMHHOB WM TOHSTHIA
BU/I, TONYJISALNS, TeHO(OHA, SBOJIOLMS, ABMKYILIUE CUIBI ((PAaKTOPHI) HBOJIOLUH,
MPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000PAa30BaHME, SKOJIOTHMYECKHE (DaKTOpHI,



DKOCHCTEMA, NPOIYLEHTbI, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTaAHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWUOJOTHYECKHE Teopuu (PBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomornuu A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3anus U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMU BEIWYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHIOCOOIECHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOCca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, JJISl IPUHATHS NPAKTUYECKUX PELIECHUHA B IOBCEIHEBHOMU
KU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbs M 370POBBSA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTHUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ y4eOHBIM U Ta00paTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHUYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBA MAaccOoBOW MH(GOpPMAIMU, HAYYHO-OMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJI0OadbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
000011ast 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
VCIT0JI30BaTh NOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bub6 K
JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 nommotexa HO
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHUE KIIETKU 8 1 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
XK 1
HSHCACATCILHOCTD KICTKH 6 0 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 0 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g | 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
P 1 0 0
C3CPBHOC BpemA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp :
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
1 §) 0 1
IBOITIONHOHHA OHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 | 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranusmbi 1 OKpyx aromias cpesa > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 0 hitps://m.cdsoo.ru/7f41ecT4
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N Kosun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
o/ Tema ypoka Beero Konrpoabnbie IIpakruueckue aara oOpaszoBaTe/bHbIE
padoThI padoThI pecypcbl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TT03HAHUS KUBOM
npupojsl. [IpakTudeckas padora
) Neo 1 «Mcnionb3oBanue | 0 0.5 bubmmoreka [JOK
PA3JIMYHBIX METOJIOB IIPU https://m.edso0o.ru/863e6122
U3YYEHUU OMOJOTHYECKHUX
00BEKTOBY
buonornyeckue cuctemsl, bu6mmoteka IIOK
3 1 0 0
MPOLECCHI U UX U3YUYECHHUE https://m.edsoo.ru/863e6564
4 XUMHUYECKHUU COCTAB KJIETKH. | 0 0 bu6mmoteka IIOK
Bona u muHepanbHbie conu https://m.edsoo.ru/863e674¢
5 benku. CoctaB u cTpoeHue | 0 0 bubnnorexa [JOK
OEJIKOB https://m.edso0o0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0 0.5 bubmuorexa [IOK
KaTaINTUYECKON aKTUBHOCTHU https://m.eds0o.ru/863e6b72
dbepMeHTOB (Ha pumMepe
aMUJIa3bl WM KaTajaasbl)»
7 Yraesonsl. JIunuasl 1 0 0 bu6nunorexa LIOK




https://m.edsoo.ru/863e6870

MaTpUYHOI'O CUHTE3a

g Hyxnennosbie kucinotsl. ATO. 0 bubnmnoreka HOK
KonTponpHas padora. https://m.edsoo.ru/863e6d5Sc
9 Hcropust u MeTObI U3yUYEHHUS 0 bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieysoctTHas xuBast 0
cucrema
CrpoeHnue 3ykapuoTU4eCKOn
kieTku. JlabopaTopHas padora
No 2 «M3ydyenue crpoeHust
KJIETOK pZ:TeHHfI,T)iHBOTHLIX, Bubmuorexa IOK
11 FpuGoB 1 GakTepHii MO 0.5 https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢
MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenapaTax u ux
OTCAaHUE»
12 OOMEeH BEIIECTB U 0 bu6mmoteka IIOK
MeTa00IH3M https://m.edsoo.ru/863e766¢
bu6nunorexa LIOK
13 ®otocuites. XemocHntes 0 https://m.eds00.ru/863e¢7¢98
. bubmuoreka [IOK
14 JHepreTueckuii oomen 0 https://m.edsoo.ru/863e7aae
JKn3HeHHBIN MK KIETKH.
Jenenue kneTku. MuTos.
I JlaGopaTtopnast pabota Ne 3 0.5 bubnuotexa [JOK
«Habmroieane MuTO3a B KJIIETKAX ' https://m.edsoo.ru/863e7dc4
KOHYHMKAa KOpelIKa JyKa Ha
TOTOBBIX MUKPOIpENnapaTax»
16 buocunTes 6enka. Peakmst 0 but6mmorekxa [IOK

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




bub6nmoreka [IOK

17 Tpanc — OnocuHTes OelKa 0
PaHCIIAMHA HOCHHT . https://m.edsoo.ru/863e796e

13 Hexnerounsie ¢hopmbl )KU3HH — 0 bubnuoreka [JOK
BHPYCBI https://m.eds00.ru/863e7540
DopMbI pa3MHOKEHUS bubnmoreka [JOK

19 opranu3moB. KoHTpoibHas 0 https://m.edsoo.ru/863e81b6
paboTa. https://m.edsoo.ru/863e83 1e

20 Meitos 0 bubnunoreka LIOK

https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
[IOJIOBBIX KJIETOK.
O1m1010TBOpPEHUE. By 10K
HOIHOTEKA

21 04 .

Jlaboparopnas pabota No 0.5 https://m.edso00.ru/863e81b6
«M3y4yeHue cTpoeHus MOJIOBBIX

KJIETOK Ha TOTOBBIX

MHUKpOIIpenaparax»

” NuauBHayanbHOE pa3BUTHE 0 bu6nunorexa LIOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o

23 Hacje CTBeHHOgFKI/I u 0 bubnmorexa OK

g hitps://m.edso00.ru/863e86f2
N3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIEAOBAHUS
24 IpU3HaKoB. MoOHOTHOpHIHOE 0 bubmmorexa TOK
p ' pu hitps://m.eds0o.ru/863¢8878
CKpELIMBaHUE
UTHOPHUIHOE CKPEINBAHUE.
25 éIaKOH iejaBHcmforH; 0 bubmorexa LHOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
b K
26 CreruieHHO€e HaCJIEIOBaHNE 0.5 nbmorexa [0

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




npu3HakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
pPE3yJIbTaTOB MOHOTHUOPHIHOTO H
JUTUOPUIHOTO CKPEIIUBAHUS Y
Jpo30(UITBI HA TOTOBBIX
MUKpOIpernapaTax»

I'eneruka nmona. Hacnenosanue

bubnuoreka [{OK

27 HPHBHAROB, CHCTUICHHRIX © 0 https://m.edsoo.ru/863e8c60
TOJIOM
N3MeHYHBOCTb.
Henacneacreennas
M3MEHYMBOCTb. JIabopaTopHas
)3 pabota Ne 6. U3yuenue 05 bubnnoreka [JOK
MOTU(DUKAITHOHHOM https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO psiaa U
BapUALMOHHON KPUBO»
Hacnencrsennas n3MeHYHBOCTE.
79 JlaGopaTopHnas pabota Ne 7. 05 bubmuoreka [IOK
«AHamu3 MyTaluui y 1po30Quisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpEnaparax»
but6mmoreka [IOK
30 Perteriika wenosexa 0 https://m.edsoo.ru/863e8d78
O00011EeHME 10 TEME
31 «HacnencrseHHOCTE U 0
W3MEHYHBOCTH OPTAaHU3MOB)Y
but6mmoreka [IOK
32 Cenekuis Kak Hayka i npoLece 0 https://m.edsoo.ru/863e9214
33 MeToObI U TOCTH)XKEHUS 0 but6mmoreka [IOK




CCJICKIIMH paCTeHI/Iﬁ M J)KNBOTHBIX

34 buorexnonorus kak orpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/863e9214

bubnunoreka LIOK
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m  Tema ypoka Kourpoubnbie IIpakTHyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
! BOIIOLHS H METOJIBI €€ H3YHCHILA ! 0 0 https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacrabieHuii o0 | 0 0 bubnnorexa [HOK
3BOJIOLIAN https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Mitipooposmiowts ! 0 0 https://m.edsoo.ru/863e9cle
[Tonynsus Kak 31eMeHTapHasi €IMHULA
4 BHJIa U HBooIMU. JlaboparopHast pabota Ne | 0 0.5 bubnuorexa [JOK
1 «CpaBHeHHE BUIOB 11O https://m.eds00.ru/863e¢99¢6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBrkyiue cuiibl (31eMeHTapHbIe (PaKTOPHI) | 0 0 bubnnorexa [JOK
DBOIIOLINU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBeHHbIi1 0TOOp U ero hopMbl 1 0 0 hitps:/m.cdsoo.ru/863¢9ed0
Pe3ynbratel 3BOIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanme. JlabopaTtopnas pabora No 1 0 0.5 bubnmoreka [JOK
2 «Onucanne MpUcIocoOICHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma 1 €€ OTHOCUTEIIbHOTO
XapakTepa
8 HampaBnenus n myTy MakpO3BOJIIOIIUN 1 0 0 bubmmorexa [OK

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




9 HeobpaTtumocTs 3BOMIONINN 0
10 Wcropus xu3Hu Ha 3emiie U METO/bI €€ 0
U3y4YeHUs
11 ['unoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie 0 bubmmorexa LIOK
https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMIie 1o 3pam U 0 bubnmoreka [JOK
rnepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl 3BOIIOLUNA PACTUTEIBHOTO
13 ¥ )KHBOTHOTO Mupa. [IpakTnyeckas pabora 05 bubnnoreka [JOK
Ne 1 «M3yueHune uckomnaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B KOJUICKIIASIX )
14 CoBpemeHHast cucTeMa OpraHu4eckoro Mupa 0 bubmmorexa LHOK
https://m.edsoo.ru/863ca48¢e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) 0 E;I::?;I;?:;{sigﬁ};&eaczc
bubnnoreka [JOK
16 JIBuoKkymiue cuibl (pakTopbl) aHTpONIOreHe3a 0 https://m.edsoI)_.Iru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOIINH YEJIOBEKA 0
13 YenoBeueckue pacsl U IPUPOJHBIE 0 bubnuoreka [IOK
aJlanTalyy 4eJI0BeKa https://m.edsoo.ru/863eaea?
19 0O000menue mo TeMe «BO3HUKHOBEHUE U 0
pa3BUTHE )XKU3HU Ha 3eMIie»
20 DKOJIOrUs KaK HayKa 0
71 Cpenbl 00UTaHUS U SKOJIOTUYECKHE 0 bubnnoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Aobuotnyeckue (axtopsl. JlaboparopHas Bu6orexa [IOK
22 paborta Ne 3. «Mopdomornueckue 0.5

0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT

https://m.edsoo.ru/863eb10e




obutanusy. JlabopaTopnas padora Ne 4.,
«BnusiHEE cBeTa Ha POCT U Pa3BUTHE
YEpPEHKOB KOJIEyCa»

bubnunoreka [JOK
23 BroTieciie Qairopet 0 https://m.edsogru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nonyssuun. [Ipakruueckas padora Ne 2 0.5
«IToaCYET MIOTHOCTH NOMYJISALIMI Pa3HBIX
BHUJIOB PACTEHUI
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 0 E;f:?;ﬁf;;gﬁg 63ebdta
bubnnoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 0 https://m.edsogru/863eb46a
OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa 0 bubmmorexa LOK
sxocrcTem. CyKiecens https://m.edsoo.ru/863eb5fa
28 IIpupoaHbIE S5KOCUCTEMBI 0
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0
30 buocdepa — rimobanpHas s3xocucrema 0 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnuotexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onocdepe 3emian 0
33 CocymiecTBoBaHUE TPUPOJIBI U 0 bubnuorexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O6061eHne TeMbl «Co00I1IeECTBA U 0

9KOJOTHYCCKHUE CUCTCEMbBID»




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34

2.5






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

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. ITaceunnka B.B., Akinoneproe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* buonorus. O6mas 6uonorusi, 10 kmace/ CuBormazos B.U., Araponosa U.b.,
3axapoBa E.T., O6miecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «/[[PODAY;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

5005050707041

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [IOK






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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CepTucpukaT B646116746743375933883833707902081325236681597584
Bnageney Napcherosa Okcana BukTopoBHa

OeicTevTened C 28.02.2023 no 28.02.2024



http://www.tcpdf.org

		2023-10-16T15:49:16+0500




