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INOACHUTEJIBHASA 3AIINCKA

[Ipu paspaboTKe MporpaMMbl II0 OHMOJIOTUM TeOpPeTHYECKYIo
OCHOBY [JI OIIpeJiesIeHUs IIOAX040B K OPMUPOBAHUIO COZLeP KaHUI
y4ebHOro IipeaMeTra «BHOJIOTUSA» COCTABUJIM: KOHIIENITYa/IbHEIE
nosiokeHuss @®roc COO o B3auUMOOOYCJIOBJIEHHOCTHU IIeJIeH,
CoZlep)KaHUs, pesyJbTaTOB OOyYeHUs U TpPeOOBaHUU K YPOBHIO
IIOATOTOBKY BBIIIYCKHUKOB, IIOJIOKEHUA 00 OOMUX Ieadax u
IIPUHITUIIAX, XapaKTepU3YIOIUX COBPEMEHHOEe COCTOSTHUE CUCTEMBI
cpemHero obrrero oopasoBaHusa B Poccuiickou Pemepariyiy, a TakKxKe
II0JIO’KeHUSA O CHellMpUKe OMOJIOTMU, eé 3HAaUeHUU B II03HAHUU
JKUBOUM TIPUPOALI U 00eCIleueHUU CYIeCTBOBaHUS YeI0BeueCKOro
obmrecrtBa. CorslacCHO Has3sBaHHBIM IIOJIOKEHUSIM, OIIpe/eseHEbl
OCHOBHBIEe QYHKITUH IIPOrPaMMEBI 110 6M0JIOTUU U eé CTPYKTypa.

[IporpaMMa 110 OHMOJIOTUU HAET IIpefcTaBJeHUe O IieydaX, 00
oOmred  crpaTerud  00y4yeHUs, BOCIIUTAaHUI U Pa3sBUTHUA
oO0yYawIUXCd CpeacTBAMH y4yeOHOIro IpeaMeTa «BHUOJIOTHS»,
oIpezesigeT 06s13aTeIbHOE IIpeIMeTHOe CoZlepyKaHue, ero CTPYKTYpY,
pacrpenesieHue II0 pasfgeslaM M TeMaM, pPeKOMeHIyeMYIo
II0CJIeI0BAaTeJIbHOCTL U3YUYEeHHUs Y4YeOHOr0 MaTepuasa C YYETOM
MeXIIpeIMeTHBIX U  BHYTPUIIPEAMETHBIX  CBs3el, JIOTUKHU
00pasoBaTeJIbHOI0 Ipoliecca, BO3PaCTHBIX ocobeHHOCTeNn
06yYarIIUXCs.

B mporpaMMe 110 OMOJIOTUU TaK)Ke YUUTHIBAKOTCA TPeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, MeTalpeAMeTHBIM U IIpeAMeTHBIM
pesysbTaTaM 00yuyeHUsd B QOPMUPOBAHUU OCHOBHBIX BUIOB yUeOHO-
II03HaBaTeJbHOMN 1edTeJbHOCTH/YYeOHbIX AeMCTBUU O00YyJaroIUXCsI
I10 OCBOEHUIO COZlep KaHUsI OMOJIOTUYECKOT0 06pa3soBaHUs.

B mporpamme mo 6uosioruu (10-11 xitaccel, 6a30BBI YPOBEHBD)
peasi30BaH MPUHIIUII IIPeeMCTBEHHOCTH B H3yUYeHUHM OMOJIOTUH,
bslarogaps 4yeMy B HeW IIPOCMaTpPUBAaeTCs HAIPaBJIEHHOCTH Ha
pasBUTHe 3HaHUU, CBA3aHHBIX C GOPMUpPOBAaHUEM eCTECTBEHHO-
Hay4YHOTO0 MUPOBO33PEeHUs, I[eHHOCTHBIX OpPHEeHTaI[uil JINYHOCTH,
9KOJIOTUYECKOTO0 MBIIIUIEHUd, IIpe/CTaBJIeHUuil 0 3I0pOBOM ob6pase



)KU3HU U OepesKHBIM OTHOIIIeHHWeM K OKpPY’Kalolller IIPUPOTHOU
cpene. IlosToMy HapsAAy C U3ydeHUEeM 00111e0M0JI0rHUYeCKUX TeOPUH,
a Tak)kKe 3HAaHUM O CTPOEHUM >KUBBIX CHCTEM pPasHOIO paHra H
CYIITHOCTH OCHOBHBIX IIPOTEKAIIHUX B HUX IIPOI[ECCOB B IIpOrpaMmMme
0 OMOJIOTUU yIeJIeHO BHUMAaHME MCII0JIb30BAaHUK II0JIyYeHHBIX
3HAaHUU B IIOBCEJHEBHOM >KU3HU JIJI1 PellleHUs IIPUKIaJHbIX 3a/1ay,
B TOM UHCIe: NPOQHUIAKTUKHU HaCIEeICTBEHHBIX 3ab0JIeBaHUU
yeJI0oBeKa, MeJUKO-TeHETUYEeCKOTO KOHCYJIbTUPOBaHU4,
060CHOBaHMS 3KOJIOTUYECKH I11eJIeCO00pPAa3HOr0 IIOBeeHUs B
OKpY Karoller IIPUPOJHOU CpeJie, aHaIU3a BIUIHUSA X039UCTBEHHON
oesTeJIbHOCTU  Yej0BeKa Ha  COCTOAHUE  NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCWIeHUe BHUMaHUA K IPUKJIATHOU
HaIlpaBJIeHHOCTU y4yeOHOro IipeaMeTa «BHOJIOTHS» IIPOAHUKTOBAHO
He0oOXOMMOCTBhI0 OOecrieueHHs YCIIOBUM [JI pPellleHusaA OMHOM U3
aKTyaJIbHBIX 3aJau IIIKOJBHOTO OHMOJIOTUYEeCKOro oOpas3oBaHU4,
KOTOpasg  IpefnosiaraeT  GopMHpoBaHME Y  OOy4arOIIUXCA
CIIOCOOHOCTH  aJallTUPOBATHBCA K H3MEHEHUSIM [IUHAMHUYHO
Pa3BUBAIOIIEr0Cd COBPEMEHHOI'0 MUpa.

broJioryus Ha YypoBHe CpefHero 00Iero oo0pasoBaHUA 3aHUMaeT
Ba’kKHOe MecTo. OHa obecrreurnBaeT GOPMUPOBAHUE Y 00YUAIOIIIUXCA
IIpeICTaBJIeHUN 0 HaYYHOM KapTUHE MUpPa, pPacIlIupsgeT U 0600111aet
3HAaHUAd O JKHUBOU IIPpUPOJE, €€ OTJINYUTeJbHBIX IIpU3HaAKaX -
YPOBHEBOM OpraHusan ¥ 3BOJIIOIIMU, CO3LAET YCJIOBUA [JIA:
II03HAHUSI 3aKOHOB >KUBOU IIPUPOJIBL, bopMHUpPOBaHUA
GYHKIIMOHAILHOM I'PaMOTHOCTH, HaBBIKOB 3[J0POBOT0O U 6€30I1aCHOT0
obpasa JKHW3HH, 9KOJIOTUUECKOTO MBIIJIEHU, IIeHHOCTHOTIO
OTHOIIIEHUS K )KUBOH IIPUPOJIE U UEJIOBEKY.

BoJibIlloe 3HayeHWe OMOJIOTHSI HMeeT TakXKe [JIs1 pellleHUs
BOCIIMTAaTeJbHBIX Y PpPasBUBAKOIUX 33/ay CpegHero 0OIIero
oOpasoBaHUd, COIMAJIU3allUM O00yJyarInuxcd. M3syuyeHue OGUOJIOTHUU
obecrreurBaeT YCJI0BUSA AJII GOPMHUPOBAaHUS HHTEJIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX U UHOOPMAIIMOHHBIX HAaBBIKOB, 3CTETUYECKOU
KYJIbTYPbl, CIIOCOOCTBYET HHTerpaliud OHOJIOTUYECKUX 3HAHUHU C



IIpe/ICTaBJIeHUIMHU U3 APYIUX Y4YeOHBIX IIPeMETOB, B YaCTHOCTHY,
GU3UKYU, XUMHUM U Teorpauu. HasBaHHBIe IIOJIOKEHHUSI O
IIpefHasHa4YeHUU Yy4yeOGHOro IIpeaMera «BHOJIOTHSI» COCTaBUIU
OCHOBY /I OIIpeJieJIeHUs II0IX0/10B K 0TO0OPY U CTPYKTYPUPOBAHUIO
ero CoJlepKaHusd, IpeCTaBJAeHHOTO B IIporpaMMe 110 6MOJI0THUH.

OT60op comep>KaHusA y4dyeOHOro ImpeaMmera «buojsiorus» Ha
6a30BOM YpPOBHE OCYILECTBJIEH C IIOSUIIUU KYJIbTYPOCOOOPasHOIO
II0IX0/1a, B COOTBETCTBUH C KOTOPBIM OOydaromiuecs LOJ/DKHBI
OCBOUTH 3HAHUA U YMeHUs, SHAUUMBbIe 11 GOpMUpPOBaHUA 00I1eit
KYJIbTYPBI, OIIpe/esIAIollliie aJeKBaTHOe IIOBeJeHNe YejloBeKa B
OKpYy>Karlller IPUPOSHOU Ccpefie, BOCTpeOOBaHHbIE B II0BCETHEBHOM
)KH3HU U IIPaKTHUYeCKOU [edTeJbHOCTU. Ocoboe MeCcTo B ITOH
CUCTeMe 3HaHUMN 3aHUMAIOT 3JIEMEHTHl COJep’KaHUs, KOTOpbIe
CIy>KaT OCHOBOU i1  (GOPMHUPOBAHUA  IIpeACTaBJIeHUN O
COBpPeMEeHHOM eCTeCTBEHHO-HAYYHOM KapTHUHE MUpa U IIeHHOCTHBIX
OpHeHTalAX  JIMYHOCTH, CIIOCOOCTBYHOIIUX  TyMaHU3alluU
6M0JIOTUYeCKOro 00pa3oBaHUA.

CTpyKTypUpOBaHUe COJep>KaHUsA Yy4yeOHOTO MaTepuasa B
IIporpaMme II0 OMOJIOTUM OCYIIIECTBJIEHO C YYETOM IIPUOPUTETHOIO
3HayeHUs1 3HAaHUU 00 OTJIHUYUTEILHBIX OCOO0EHHOCTAX JKUBOU
IIPUPOALI, O €€ VYPOBHEBOM OpraHuUsaluiu U IBOJOIIUU. B
COOTBETCTBHHU C 3TUM B CTPYKTYpe y4eOHOro IIpeaMeTa «BbUOJIOTUS»
BBIJIeJIEHB] CJIeAyIOIHe Ccofep>KaTeJbHble JUHUU: «BUOJIOTHUA KaK
HayKa. MeTo[bl HAay4YHOI'0 IIO3HaHUA», «KjleTKa KaK 6MoJiIoruyecKas
cucreMa», «OpraHusM KakK OMOJIOTHYecKas cucremar», «CucreMa Hu
MHOroobpasuve OpraHU4YecKoro Mupa», «IBOJIIOIUI KUBOU
IIPUPO/IbI», «IKOCUCTEMEI U IIPUCYIIIIE UM 3aKOHOMEPHOCTH».

[lesp U3yuyeHUs yuyebHOro mpeamera «buosiorus» Ha 6a30BOM
YPOBHE — OBJIaJleHHe O0ydYalllMMHUCA 3HAHUIMH O CTPYKTYPHO-
GYHKITMOHAILHOM OpraHU3allviy >KUBBIX CHUCTeM pPAa3HOI0 paHra u
npuobpeTeHre YMEeHUUN HCII0JIb30BaTh 3TU 3HAHUA I I'PaMOTHBIX
OeNCTBUM B OTHOLIEHUU OOBLEKTOB JKUBOM IIPUPOALI U pPeIleHUsd
PasIMYHBIX KU3SHEHHBIX IIPOOJIeM.



JloCTI KeHHe I1ejid U3yuyeHHUs ydeOHOro rpeaMeTta «buosiorus»
Ha 6a30BOM YPOBHE 00eCIIeUruBaeTCs pellleHrueM CIeAyIIUX 3a1ay:

OCBOEHHE 00y4YaroIMMUCI CUCTEMBI SHAHUU O OMOJIOTHYECKUX
TEOPUSIX, YUYEeHUAX, 3aKOHaX, 3aKOHOMEPHOCTSX, THUII0Te3ax,
IIpaBUWiIax, CIy>KalluX OCHOBOM 111 OPMUPOBaHUA IIpeICTaBIeHUNA
O eCTeCTBEeHHO-Hay4YHOU KapTHHEe MHpPA, O MeTOoJaxX Hay4YHOTO
II03HAHUA, CTPOEHUH, MHOroobpasMu U O0COOEHHOCTIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSA OpTraHU3allvU, BBIAAIOIIMXCA OTKPBITUAX U
COBPEMEHHBIX UCCIeJOBAHUAX B OMOJIOTUU;

dbopMUpOBaHUE y 06yyJarIuxCcs II03HABaTeJIbHBIX,
UHTe/UIeKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM B IIpOIlecce
aHaJ/In3a MaHHBIX O IIYTAX Pa3BUTHI B OMOJIOTUM HAayUYHBIX B3IJISA/I0B,
UIed U IIOAXOM0B K HM3YUEHUI >KUBBIX CHUCTEM PasHOIO YPOBHA
OpraHu3alluuy;

CTAHOBJIEHUE y oOy4JarIuxca ob111eit KYJIbTYPHL,
GYHKIIMOHAJILHOM TPaMOTHOCTH, PasBUTHE YMEHUUN O00BIACHATH U
OIleHUBATh SIBJIEHUS OKPY’KaIlero MHpa >KHUBOW IIPHUPOALI Ha
OCHOBAaHUM 3HAaHUNM UM OIBITA, IIOJyYEHHBIX IIPU HU3YUYEHUU
OHMO0JIOTHH;

dopMHUpOBaHHWEe Y O00Y4YarOIUXCA YMEHUW HUIHCTPHUPOBATH
3HaUeHHe OHMOJIOTUYECKHX 3HAHUU B IIPAKTUYECKOM [esITeJIbHOCTH
yeJsioBeKa, PasBUTHUM COBPEMEHHBIX MEIUIIMHCKUX TeXHOJOTHUN U
arpoOHOTeXHOJIOTU;

BOCIIUTaHHE VOEKIEHHOCTH B BO3MOKHOCTH IIO03HAHUA
YeJI0OBEKOM  JKUBOM  TPUPOIbI, HEOOXOAUMOCTH  6epe’XKHOro
OTHOIIIEHUS K HeM, COOJII0IeHUS 3TUUYeCKUX HOPM IIPU IIPOBEeIeHUU
OMOJIOTHYECKHX HCCIe0BaHUMU;

OCO3HaHMUE ITIeHHOCTH OMOJIOTHYECKUX SHAaHUU IS IIOBBIIIIEHUS
YPOBHS 9KOJIOTUUECKOU KYJIBTYPHL, 1 GOPMHUPOBAHUSA HAYYHOIO
MUPOBO33PEHUS;

IIpUMeHeHrue IPUOOPeTEéHHBIX 3HAaHUM U yYMEHUU B
IIOBCeJHEBHOM JKU3HU [JII OLIeHKH IIOCJIe[ACTBUIL  CBOeU
oesaATeJIbHOCTH  II0  OTHOIIEHHWI0O K  OKpY’Kamwller  cpefe,



COOCTBEHHOMY 3/0pOBBI0, OOOCHOBaHME U COOJIIOleHUEe Mep
IPOPUIaKTUKU 3200/ IeBaHUM.

B cucreme cpemHero o611ero o60pasoBaHUA «BHOJIOTHS»,
n3ydyaeMmas Ha 0a30BOM YPOBHE, IBJIIETCSI 00513aTeJIbHBIM YUeOHBIM
IIpegMeToM, BXOIAIIMM B COCTaB  IIpegMeTHOM  006J1acTH
«ECTeCTBEHHO-Hay4YHEbIE IIpeMeThI».

11 n3yuyeHUd 6MOJIOTUM Ha 6a30BOM YPOBHE CpeaHero 06IIero
obpasoBaHUug oTBOAUTCA 68 yacoB: B 10 kiacce — 34 4gaca (1 yac B
Henesr0), B 11 kiracce — 34 yaca (1 yac B HeZ[eJI10).



COAEPKAHHUE OBYYEHMHSA
10 KITACC

Tema 1. buoJiorus Kak Hayka.

bruosiorusa kKak HaykKa. CBg3b OHOJIOTUU C OOI[eCTBEHHBLIMHU,
TeXHUYECKUMHU U IPYTUMU eCTeCTBEHHBIMU HayKaMHU, Guaocopuen,
9THUKOMU, 3CTeTHUKOM M mIpaBoM. Posb 6Hosioruu B GOpPMUPOBAaHUU
COBPeMeHHOM HAay4YHOM KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX
HayK.

MeTomsl  MO3HAHWA  JKUBOU  HIpUpoAbl  (HabJIroeHMe,

9KCIIEPUMEHT, OIIMCaHHUe, U3MepeHue, KJIaCCUPUKAIIUA,
MO/IeJIUpPOBaHMue, CTaTUCTUYeCKas 00paboTKa JaHHBIX).
JeMOHCTpaIum:

[ToptpeTtsl: Y. /lapBuH, I'. MeHzesb, H. K. Koab110B, /K. YOTCOH 1
®. Kpuk.

Tabimitel ¥ cXeMbl: «MeToabl IT03HaHUSA YKUBOU IIPUPOLIEI».

JlabopaTopHbIe M IpaKTU4YeCKHe padoThI:

[IpakTryeckad pa6ora Ne 1. «lMcmosib3oBaHUE PasIMUYHBIX
MEeTO/I0B IIPU U3YUYeHUH OHMOJIOTUYECKUX 00 BEKTOBY.

Tema 2. JKHBBIEe CHCTEMBI M HX OpraHu3aIusd.

KuBbie cucteMbl (O6MOCHUCTEeMEBI) KaK IIpefMeT U3yYeHUs
6uosioruu. OT/IUYUe KUBBIX CUCTEM OT HEOPTaHUYECKOM! IIPUPOIBI.

CBoucrBa OuocucrteM U HUX  pasHooOpasve. VYpPOBHU
OpraHM3aIuu OUOCUCTEM: MOJIEKYJIIPHBIN, KJIeTOYHBIN, TKaHEeBbIY,
OpPraHU3MEHHBIH, HOITYJIAITMOHHO-BU/I0BOY, 9KOCHUCTEMHBIN
(broreoeHOTUYECKU), OUOCHEPHBIH.

JeMOoHCTpanum:

Tabomitel ¥ cxeMbl: «OCHOBHBIE IIPU3HAKU >KU3HU», «YPOBHU
OpraHu3aIuu >KUBOU IIPUPOIEI».

O6opynoBaHue: Mofieab MoJieKyJIbl /THK.

Tema 3. XuMHUYeCKHU COCTaB U CTPOEHUE KJIETKH.



XUMHUYECKHUH COCTaB KJIeTKH. XWUMHUYeCKHe 3JIeMeHTHI:
MAaKpO3JIeMeHThl, MHKpPO3JIeMeHTEI. Boxa ©W  MUHepaJbHEIEe
BeIIlecTBa.

PYHKIITUHM BOABI U MHHepaJIbHBIX BeIlleCTB B  KJIETKe.
[Togmep>kaHUe 0OCMOTHYECKOTO OajtaHca.

beaku. CoctaB U CTpoeHHe O0eJIKOB. AMUHOKUCIOTBHI -
MOHOMepHI 6esikoB. HesaMeHUMbIe U 3aMeHUMble aMHUHOKUCJIOTHI.
AMMHOKHUCJIOTHBIN COCTaB. YPOBHU CTPYKTYPHI 0€JIKOBOM MOJIEKYJIBI
(IepBUYHAs, BTOPUYHAs, TPEeTUYHAsA U YETBEePTUYHAsA CTPYKTYpa).
XuMHUecKHe CBOMCTBa 0eJIKOB. brojsiornyeckrie QyHKITUU G€JIKOB.

depMeHTEI - OHWOJIOTHYECKHMe KaTanusaTopbl. CTpoeHUe
depMeHTa: aKTUBHBIM IeHTP, CyOcCTpaTHasg CIelUGUUYHOCTS.
KodepmeHTrl. BuTaMUuHBL. OT/IMNUNA QepMEeHTOB 0T HEOPraHUYeCKUX
KaTaJn3aTOPOB.

VrseBobI: MOHOCAaXapHu/ab! (IJIF0K03a, prub03a U Je30KCUprubo3a),
aucaxapuabsl (caxaposa, JiaKkTo3a) U IIoJHcaxapuabl (Kpaxmail,
[JIUKOTIeH, I1eJIIr0J103a). brosiornueckue QyHKITUU YIJI€BOJ0B.

JIATIU B TPUITIUIIEPUIEI, $ocHOoUITHIE], CTEPOUEIL.
I'uapoduIbHO-TUAPOPOOHBIE CBOMCTBA. bHoJIOTMUeCcKHe (QYHKIITUH
jununoB. CpaBHeHHe YIJIEBOAOB, OeJKOB UM JIMIIHUA0OB Kak
UCTOYHUKOB 3HEPrUH.

HyxserHoBBIe KUCIOTHL: /ITHK 1 PHK. HyKJIeOTUIBI — MOHOMEPEI
HYKJIEeWMHOBBIX KHCJIO0T. CTpoeHue u ¢yHkiuu [HK. CrpoeHHe u
¢yHkuu PHK. Bunsl PHK. AT®: cTpoeHMe U QYHKITHUU.

[TuTosioTUsd — HaykKa O KieTKe. KieTouHas TeopuUsda — IIpHUMep
B3aWMOJeMCTBUA Ulell U (aKTOB B HAyYHOM II03HAaHUU. MeToxbI
U3y4YeHUs KIeTKU.

KileTka Kak IlesiocTHasA >XuBasg cucrema. OOIMe MIpHU3HAKU
KJIETOK: 3aMKHyTasgd HapyKHad MeMmOpaHa, Mosekysiabsl JIHK Kkak
reHeTUYeCKUH allrnapar, CucTeMa CHHTe3a 6eJsika.

Tumbpl K/IeTOK: 3JyKapuOTHYeCcKass U IIPOKapHOTHYeCKad.
Oco0eHHOCTH CTPOeHUs IIPOKApPUOTUUYECKOM KJIeTKU. KieTouHas



cTeHKa OakTepuil. CTpoeHUe 3yKapHUOTUUYECKON KJIeTKHU. OCHOBHBIE
OTJINYUSA PACTUTEIbHOM, )KUBOTHON U IPUOHOM KIIETKHU.

IIoBepXHOCTHBIE CTPYKTYPhl KJIETOK - KJIeTOYHasd CTeHKa,
[JINKOKAJIUKC, UX O¢OyHKIUU. IlnasMaTuyeckas MeMOpaHa, eeé
cBovictTBa ¥  GyHKIMHU. IuTortasMa U eé  OpPraHOUIBLI.
OpHoMeMOpaHHbIe opraHouabl KieTku: IJIIC, ammapaTr ToJbIKy,
JU30CcOMEIL. IloslyaBTOHOMHEIE OPraHOUABl KJIETKHU: MUTOXOHIPUHU,
ItacTuael. IIpoucxokaeHue MUTOXOHAPUM UM IUIACTHLA. BUAEI
IwracTuy. HemeMOpaHHBIE  OpraHOUALI  KJIETKH:  PUOOCOMBEI,
KJIeTOUHBIA IIeHTpP, LIEHTPUOJIU, PECHUUYKH, >KIYTUKU. ODYHKIUMU
OPraHOUJO0B KJIETKHU. BKIIOUeHUs.

Snpo — perysATOpPHBIN IIeHTP KIeTKU. CTpoeHUe saapa: safepHas
000JI0UKa, KapuoIla3Ma, XpOMaTHUH, SIPHIIIKO. XPOMOCOMBI.

TpaHCIIOPT BellleCcTB B KJIETKE.

JeMOHCTpaIym:

ITopTpeTrr: A. JleBeHIyK, P. I'yk, T. IlIBanH, M. IlxeiigeH, P.
Bupxos, />k. YotcoH, ®. Kpuk, M. YuikuHc, P. ®pankiaug, K. M. bap.

AuarpaMMEbl:  «PaciipefesieHHe XHUMHYECKHUX 3JIeMEHTOB B
HEeKUBOU IIpUpone», «PaciperesieHre XMMUUYECKHUX 3JIEMEHTOB B
JKHUBOU IIpUpoOe».

Tabmunpel u cxeMbl: «Ilepuoguueckas TabIHIla XUMHUYECKUX
3JIeMeHTOB», «CTpoeHHe MOJIEKYJIbI BOXbI», «buUOCHHTe3 O6eskar,
«CtpoeHUe MOJIEKYJIBI besiKa», «CTpoeHUe bepMmeHTAa»,
«HykienHoBele KuUCIO0OTEL. [JHK», «CTpoeHHe MOJIeKyJIbl ATO»,
«CTpoeHHe JYKAPUOTHUYECKOM KJIeTKH», «CTpoeHHe >KUBOTHOM
KJIeTKU», «CTpoeHUe  PpacTUTEJbHOU  KJeTKH», «CTpoeHue
IIPOKAPUOTHYECKOM  KJIETKH», «CTpoeHHe  sapa  KJETKH»,
«YTJIeBOABI», «/ITUTTUIBI».

O6opyzoBaHMHe: CBETOBOM MHKPOCKOI, O00OpyJOBaHUE [JId
IIpoBegeHUA HabJII0 e HU, HU3MepeHUH, 3KCIIEpUMEHTOB,
MUKpOIIpenapaThl pPacTUTeJIbHBIX, >KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHBbIe U IIpaKTU4YeCKHe paboThI:



JlabopaTtopHasa pab6ora Ne 1. «lM3ydyeHHe KaTaJIUTHUUYECKOU
aKTUBHOCTU QepMeHTOB (Ha IIpuMepe aMuIashbl WX KaTalasbl)».

JlabopaTopHass pa6ora Ne 2. «/3ydyeHHe CTPOEHUSI KJIIETOK
pacTeHUu, )KUBOTHBIX U OAaKTEepUU I10[] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpeIriapaTax U uX OIIMCaHUe».

Tema 4. JKusHegesaATe/IbHOCTh KJIETKH.

ObmeH BeIIIeCTB, WU MeTabOoIU3M. AccuMuIAug
(IutacTUYeCKU 00MeH) U TUCCUMMWIALUA (9HepreTUYeCKUil 0O6MeH)
— [IBe CTOPOHBI eIMHOTO IIpoltecca MerabosivsMma. Pojib 3aKOHOB
COXpaHeHUd BellleCTB U 9HepPIUU B IOHUMaHUU MeTab0oIr3Ma.

Tunel o6MeHa BellecTB: aBTOTPOPHEIN U reTepoTPodHEBIN. Poib
GepMeHTOB B 00MeHe BellleCTB U IIpeBpallleHUU JHEPTUU B KJIeTKe.

doTtocuHTe3. CBeTOBag U TeMHOBasg ¢askl (OTOCHHTESA.
Peakiuu ¢otocuHTesa. IPPeKTUBHOCTL (GOTOCHHTe3a. 3HayeHUe
¢oTOCHHTe3a 11 KU3HU Ha 3emie. BiMsiHUe yCJI0BUU Cpelbl Ha
$OTOCHHTE3 U CIIOCOOBI IIOBBHIIIEHUS €ero IPOAYKTUBHOCTH VY
KYJIbTYPHBIX paCcTeHUM.

XeMocuHTe3. XeMOCHUHTe3Upyrlue OakTepuu. 3HaueHUe
XeMOCHHTe3a I )KU3HU Ha 3eMJIe.

JHepreTuueCcKUii 0OMeH B KJIeTKe. PaclielieHUe BeIleCTB,
BBIJleJIeHHEe UM AaKKyYMYJHMpPOBaHUEe 3HEepPruM B KJIeTKe. IJTallbl
JHepreTUyYeckoro o6bmeHa. IyMKosM3. bBpokeHre U ero BUIBL
KuciopozHoe OKHCJIEHHE, 150051 KJIeTOYHOe IbIXaHUe.
OKUCIUTEILHOE dochoprpoBaHueE. P PeKTUBHOCTH
JHepreTUYeCcKoro ooMeHa.

PeakIquu MaTPUYHOTO CHUHTe3a. [eHeTHyeckasd UHPoOpMAIIUSI U
JHK. Peasnusaiiid TeHEeTHYeCKOM HHQOpMaI[MM B  KJIETKe.
[eHeTHYECKUN KOJ U ero CBOMCTBA. TPaHCKPUNIIIUA — MaTPUUYHBIA
cuHTe3 PHK. TpaHcigiysg — 6M0CUHTe3 6esiKa. JTallbl TPaHCIIAIIHH.
KomupoBaHue aMUHOKHUCIIOT. Posib p60COM B 6MOCHUHTE3e OeJIKa.

HexsieTouHble QOPMBI KU3HU — BUPYCHL HCTOpUA OTKPBITUA
BupycoB (/. W. UBaHOBckuM). OCOOEHHOCTH CTPOEHUSI WU
JKH3HEHHOI'0 IIMKJIa BUPYcOoB. bakTepuodaru. bosesHu pacTeHUy,



JKUBOTHBIX UM  UYeJIOBeKa, BEBI3bIBAaeMbIe BHpycaMHu. Bupyc
UMMyHOAedUuuTa UYesioBeka (BUY) - Bosoyguteanr CIIM/a.
OOpaTHas TPaHCKPUIIIM, peBepTrasa U uHTerpasa. [Ipoduraktuka
pacIpocTpaHeHUs BUPYCHBIX 3a00/IeBaHUM.

JeMOHCTpaInym:

IToptpetsr: H. K. Kosb11oB, /I. . UBaHOBCKUM, K. A. TUMIpPs3EB.

Tabiumel M cXeMbl: «THIIBI IIUTaHUA», «MeTaboJaHu3MD»,
«MUTOXOHApUS»,  «JHepreTUYeCKuili  00MeH», «XJIOPOILIACT»,
«doTocuHTE3», «CTpoeHUe [JHK», «CTpoeHMe U QYHKITMOHUPOBaHUE
reHa», «CuHTe3 Oeska», «[eHeTHUYeCKHIN KOI», «BHUpPYChHI»,
«bakTepuodaru», «CTpoeHre U >KHU3HEHHBIN ITUKJ Bupyca CIIM/a,
6akTepuodarar, «Pertukarusg JAHK».

O6opynoBaHUe: MoJeaU-allIIUKauu «YaBoeHue /[JHK wu
TPaHCKPUIIUI», «bBUOCHUHTe3 Oesika», «CTpoeHUe KIIETKU», MOJIeJIb
CTPYKTypEI JHK.

Tema 5. PasMHOXeHHe H HWHAHBHUAyaJIbHOE pasBHTHE
OpPraHu3MoB.

KJIeTOUHBIN ITUKJI, WU KUSHEHHBIN ITUKJI KJIeTKU. HTepdasa
U mutos. IIporteccrl, mporekarwlye B MHTepdase. Perrukamusa —
peaknua MaTpuuHoro cuHTe3a [JHK. CrpoeHme XpoMOCOM.
XpOMOCOMHBIN Hab0p — KApPUOTHUIL /[UIUIOUIHBIA W TaIllIOUIHBIN
XPOMOCOMHBIe HaO0phl. XpoMmaTUAbl. ILIUToJIOTMYecKHe OCHOBBI
PasMHOXKEeHHUA ¥ MTHAUBUYAJIbHOTO PasBUTHA OPraHU3MOB.

JeneHue KiIeTKH — MuHUT03. Craguu wmurosa. IIpoireccsr,
IIPOUCXOAIIMEe Ha PASHBIX CTAAUAX MUTO03a. BUOJIOTMUECKHUY CMBICI
MUTO3a.

[IporpaMMupyeMasi ru6esib KJIeTKU — alloIITos.

®opMBI pasMHOKeHUs OpPraHU3MOB: 6eCII0/10€e U I10JI0Boe. BUIbI
0ecrosioro pasMHOMKEHUS: [ejleHUe HaJBoe, II0YKOBaHWE OLHO- U
MHOT'OKJIETOUHEIX, cIiopoobpasoBaHuUe, BereTaTUBHOE
pasMHO>KeHHe. HMCKycCTBEHHOE KJIOHUPOBAHHE OPTraHU3MOB, €ro
3HaUeHUe JIJId CeJIEKITUMU.

ITos10BOE pasMHOKeHUe, ero OTJINYUS 0T 6eCII0JI0TO.



Mertios. Ctaguu Meriosa. IIporeccsl, IPOUCXOAAIIe Ha CTALUIX
Mmeriosa. IloBemeHue XpoMocoM B Meiriose. KpoccuHrosep.
BHroJIoriyecKU CMBICII U 3HaUeHHe Melo3a.

FameToreHes - 1mpollecC 06pasoBaHUSA IIOJIOBBIX KJIETOK VY
JKUBOTHBIX. IIoIOBBIe  JKejie3bl: CEeMEHHUKHM U  SIUYHUKU.
O6pasoBaHUe U pa3sBUTHE II0JIOBBIX KJIETOK — raMeT (CIIepMaTO30HU/,
SIUIIEKJIeTKA) — CllepMaToreHe3 U oBoreHe3. OCOOEHHOCTU CTPOEeHUd
SUIEKJIeTOK U cliepMaTo30u0B. OIUI0f0TBOpEeHMe. IlapTeHoreHes.

WHauBUayasbHOE pasBUTHe (OHTOTeHes). IMOpHOHAJIbHOE
pasBuTHe (3MOpUOreHe3). ITallbl SMOPUOHAJIBLHOIO PasBUTUA Y
II03BOHOYHBIX >XMBOTHBIX: IpoOJIeHHe, TacTPYJIALvsa, OpraHoreHes.
ITIocTamMOpuoHasbHOe  pasBuUTHe. THUIIBI  IIOCTAIMOPHUOHAJIBHOIO
PasBUTU: IIPsIMOe, HellpsgMoe (JIMYMHOYHOe). BiausgHUe cpenbl Ha
pasBuUTHE  OpPraHuU3MOB, (GaKTOpPhI, CIIOCOOHBIE  BBISBIBATH
BPOKIEHHEIE YPOCTBA.

PocT u pasBurue pacTeHUil. OHTOreHes3 IIBETKOBOI'0 pacTeHUd:
CTpOeHUe CeMeHU, CTalUU Pa3sBUTUS.

JeMOHCTpaIym:

Tabsmiel 1 cxeMbl: «DOpPMBI pPasMHOMKEHUS OPraHU3MOB»,
«/IBOHIHOE OILIOLOTBOPEHUE y IIBETKOBEIX pacTeHu»,

«BereraTUBHOE pPasMHOXeHHe pPacCTeHUuu», «/leleHUe KIIETKU
b6akTepuii», «CTpoeHUe I0JOBBIX KJIEeTOK», «CTpOeHHue XPOMOCOMBI»,
«Kiterounplii 1UKI», «Permukaruga [JAHK», «Mwutos», «Meros»,

«[IpsaMoe u HelIpsgaMoOe pasBUTHUE», «['aMeToreHes3 Y MJIEKOIIUTAIOITUX
U 4yesIoBeKa», «OCHOBHBIE CTaIUH OHTOreHes3a».

O6opyanoBaHUe: MUKPOCKOII, MUKpOIIpeIrrapaTsl
«CriepMaTo30UIbI MJIEKOIIUTAIOIIET0», «SIHUIeKIIeTKa
MJIEKOIIUTAIOIIero», «KapHoKMHe3 B KJIETKaX KoOpeIlKka JIyKay,

MarHHUTHasg MOJeJb-allIUIUKaIuA «/[ejleHhue KJIeTKU», Moaesb /[HK,
MO/ieJIb MeTa$pasHOU XPOMOCOMEL.

JlabopaTOopHbIe M IpaKTUYeCKHe padoThI:

JlabopaTopHasa pabora Ne 3. «HabGuromeHue MHUTO3a B KJIeTKaxX
KOHYMKa KOpeIllKa JIyKa Ha TOTOBBIX MUKpOIIperrapaTax».



JlabopaTopHasa pabora Ne 4. «/3yuyeHHe CTPOEHUS II0JIOBBIX
KJIETOK Ha T'OTOBBIX MUKpOIIperiapaTax».

TeMa 6. HacireCTBEHHOCTh H H3MEHYHUBOCTH OPraHHU3MOB.

IIpegMeT ¥ 3amayu reHeTUKU. McTOpUA pasBUTHA TeHETHUKU.
PoJIb ITUTOJIOTUM U SMOPHUOJIOTUUM B CTAHOBJIEHUUM T'eHeTHUKU. BKiaj
POCCUMCKUX U 3apyOe’KHBIX YUEHBIX B pa3sBUTHE TreHETUKU. MeTo/bl
reHeTUKH (TUOPUL0IOTUYECKUY, ITUTOTeHETUYECKUU, MOJIEKYJIIPHO-
reHeTuyeckuii). OCHOBHBIE TeHeTHUUeCKHe IIOHATUA. ['eHeTHueckas
CUMBOJIMKA, UCII0JIb3yeMas B CXeMaX CKpeIUuBaHUuH.

3aKOHOMEPHOCTH HacJeIOoBaHUA IIPHU3HAKOB, YCTAHOBJIEHHEIE I
MeHnesieM. MOHOTUOPHUAHOE CKpeIlMBaHUe. 3aKOH eJUHO00pasus
TUOPUIOB IIEPBOI0 IIOKOJIeHUd. [IpaBMI0 JOMHMHUPOBaHUA. 3aKOH
pacuierieHus IIPU3HAKOB. ['MIioTe3a YUCTOTHI rameT. IlosiHoe u
HEeII0JIHOe JTOMUHUPOBaHUe.

AurnbpumHoe CKpelluBaHUe. 3aKOoH He3aBUCHMOTO
HacJIeIOBaHUs IIPU3HAKOB. [fuTOoreHeTUYECKHE OCHOBBI
OUTUOPUAHOIO CKpellUBaHUA. AHaIHU3UPYIOIlee CKpelruBaHUe.
Hcriosib30BaHNe aHAJIU3UPVYIOIETO CKPeIUBaHU [JI OIIpeieIeHU
TeHOTHIIA OCOOM.

CrervieHHOe HacjieJoBaHHe Ipu3HakKoB. Pabora T. MopraHa 110
CIIeIJIEHHOMY HacJIefOBaHUI0 reHOB. HapyIlleHue CIielyieHHUsa TeHOB
B pesyJibTaTe KPOCCHUHTOBepa.

XpoMocoMHass TeOopUs HaC/JAeACTBEHHOCTH. ['eHeTHUYeCKuUe
KapTHL.

l'eHeTuKa 1mmosia. XpoOMOCOMHOe oIlpe/iejieHue 110J1a. AYTOCOMEBI U
II0JIOBEIe  XpoMocoMEI. ['oMoramMeTHhle U  rereporaMeTHbIe
opraHusMEIL. HacyegoBaHue IIPU3SHAKOB, CITEIIIEHHEBIX C II0JIOM.

M3sMeHUYUBOCTh. BUIABI HM3MEHUYUBOCTU: HeHAaCJeACTBeHHasd U
HacJe[ACTBeHHas. Poyib cpebl B HEHACJIeCTBEHHOU U3MEHUYMBOCTH.
XapaKTepUuCTHUKA MOIUPUKAITMOHHOMN NU3MEHUYUBOCTHU.
BapuallvioHHBIN pPgx U BapualfMOHHasg KpuBasgd. Hopma peaxinmu
npusHaka. KosmuecTBeHHBIE M KauveCTBEHHELIE IIPU3HAKU U UX
HOpMa peakiyuu. CBOMCTBA MOIUPUKAITMOHHON U3MEHUYUBOCTH.



HacysencTtBeHHas, WJIM TeHOTHUIIMYEeCKas, HN3MEeHUYHUBOCTE.
KomMOvHaTMBHAasA H3MEHYUBOCTh. MeW03 M II0JIOBOM IIPOIeCC —
OCHOBAa KOMOWHATUBHOU U3MEHYUBOCTHU. MyTaIrrioHHas
U3MEeHUYUBOCTh. Kitaccupukaisa MyTaljuii: TeHHbIe, XPOMOCOMHEBIE,
reHOMHbIe. YacToTa U IIPUYMHBEI MyTaliuii. MyTareHHble GpaKTOPHI.
3aKO0H rOMOJIOTUYECKUX PSAZ0B B HACIEeACTBEHHOU U3MeHYUBOCTH H.
H. BaBuoBa.

BHeanepHasa Hac/JIeACTBEHHOCTL ¥ MI3MEHUYUBOCTD.

I'eHeTrka uyesioBeka. KapuoTun 4yesioBeKa. OCHOBHEIE METO[BI

reHeTUKHU YyeJIOBeKa: reHeaJIOTHUeCKUH, OJIM3HEIOBbIH,
ITUTOTeHEeTUYEeCKUM, OMOXUMHUYEeCKHUI, MOJIEKYJIIPHO-TeHEeTUUEeCKHUM.
CoBpeMeHHOEe ompefiesieHHEe reHOTHIIA: IIOJTHOT€HOMHOE

CeKBEHUPOBaHUeE, TeHOTUIIMPOBAaHUe, B TOM YHCJIe C IIOMOINEI0 ITITP-
aHass3a. HaciiencTBeHHbIe 3a00J/ieBaHUS 4YejlOBeKa: TeHHBIEe
6os1e3sHHU, 60JIE3HU C HAaCJeJACTBEHHOU IIpeApacloIoKeHHOCThIO,
XPOMOCOMHBIe 60j1e3HU. COMaTHUYeCKHe U reHepaTHUBHbIE MyTal[UMU.
CrBOJIOBBIe KJyIeTKU. IIpuMHIIUOBEL 340pPOBOTO ob6pasa JKU3HY,
OUarHOCTUKH, IIPOQUIAKTUKU U JIeUeHUsI TeHeTUUYEeCKUX O0JIe3Heu.
MeaguKoO-reHeTUYeCKOoe KOHCYJILTUPOBAHUE. 3HauyeHue
MEIUIIMHCKON TeHeTUKU B IIPeJOoTBpAllleHUU U JIeUeHUU
reHeTUYECKUX 3a00/IeBaHUM YejloBeKa.

JeMOHCTpaInym:

[ToptpeTtsl: I. MeHnens, T. MopraHs, I'. ie ®pus, C. C. HeTBepUKOB,
H. B. TumodeeB-PecoBckuii, H. 1. BaBmios.

Tabmunpl U cxeMbl: «MOHOTUOPHUIHOE CKpeIllMBaHUE U ero

ITUTOTeHeTHUecKasi OCHOBa», «3aKOH pacllelJIEHUS ¢  €ero
ITUTOreHeTHUeCcKast OCHOBa», «3aKoH YHCTOTHI raMeT»,
«[UTUOPHUAHOE  CKpellfuBaHue»,  «I[UTOJIOTHYECKHE  OCHOBEI
TUTHOPUAHOTO  CKpellluBaHUsI», «Melo3», «B3auMojelicTBHE

aJJIeJIbHBIX TeHOB», «['eHeTHUYeCKHe KapThl pacTeHUM, )KUBOTHBIX U
yejioBeKa», «[eHeTHMKa IIojla», «3aKOHOMEPHOCTHU Hac/JIe0BaHUsI,
CIIEIUIEHHOTO0 C II0JI0M», «KapHOTHIIBI 4YesioBeKa M >KUBOTHBIX»,
«BUIbl H3MEHUHBOCTH», «MoauHUKAIIMOHHAsI H3MEHUYHBOCTDY,



«HaciemoBaHue pesyc-Gakropa», «[eHeTHKa TpPyId KpPOBH»,
«MyTaIToOHHass U3MEHYUBOCTD».

O6opy0BaHMe: MO/Ie/TU-aTIILINKAITU U «MOHOTHUOPHUIHOE
CKpelriuBaHUe», «HemosHoe JOMHHUPOBaHHUE», «/UTHUOPHUIHOE
CKpeliuBaHUe»,  «[lepeKpécT  XpoOMOCOM»,  MHUKPOCKOOD  H

MUKpompenapat «/[po3oduia» (HopMa, MyTariiu GopMbl KPbLIIBLEB U
OKpacKH TeJia), repbapuii «['0pox II0CEBHOM».

JlabopaTopHBbIe U IIpaKTU4YeCKHe paboThI:

JlabopaTtopHasa pabora Ne 5. «M3yuyeHHe pesyIbLTaTOB
MOHOTUOPUAHOIO0 U TUTHOPUIHOTO CKpeIllMBaHUs Y APO30QUIILI Ha
TOTOBBIX MUKpOIIpeIapaTax».

JlabopaTopHasa pabora Ne 6. «M3yyeHHe MOAUPUKAITUOHHOM
U3MEHUYUBOCTHY, IIOCTPOEHEe BapUaIruOHHOI0 panga u
BapUallMOHHON KPHUBO».

JlabopaTopHas paboTa Ne 7. «<AHa/IM3 MyTalluH Y APO30PUIILI Ha
TOTOBBIX MUKpOIIpeIrapaTax».

[IpakTueckag pabora Ne 2. «CocTaBjeHHMe UM aHaJIU3
POIOCIOBHEIX UeJIOBEKa».

Tema 7. Cestekuusa opraHusMoB. OCHOBBI OMOTEXHOJIOTHH.

CeslekIisd KaK HayKa M IIpoIlecc. 3aposKaeHUe CeJIeKIUU U
noMecTuKanud. YueHue H. M. BaBuioBa o IIeHTPax IIPOUCXOXKIEHUS
U MHOT000pasusd KyJbTYpPHBIX pacTeHUM. I[eHTphl IIPOUCXOXKIeHU
OOMAIITHUX KUBOTHBIX. COPT, II0POJa, IIITAMM.

CoBpeMeHHEIE METO/[bI CeJIeKITUHU. MaccoBbI U
UHIUBUIYAJIbLHLIN OTOOPHl B CeJIEKIIUM pacTeHUU U >KUBOTHBIX.
OreHKa 3KcTepbepa. bBIM3KOpPOACTBEHHOE  CKpeIlluBaHUe  —
UHOpUAMHI. Ywncrag JuHUA. CKpellluBaHUWE YUCTHIX JIMHUM.
leTeposuc, uiu rubpugHas cuaa. HepoacTBeHHOe CKpeIluBaHUe —
ayTopuguHr. OTganéHHas  TUOpuUaMsanud W eé  yCIexWu.
HMcKycCTBEHHBIM  MyTareHes U IIOJIyUYeHHe  IIOJIHUILJIOH[OB.
JlOCTIDKeHUd CeJIEKIIUU PacTeHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

buoTexHoJIOTH  KaK  OTpacjab  NPOU3BOACTBa. ['eHHada
UH)KeHepusd. JTallbl  Cco3jaHud  pekoMbuHaHTHOM [JHK wu



TPAaHCTeHHBIX OpraHusMoB. KiieTouHasa HWH)KeHepusd. KieTouHEbIe
KYJIBTYPBHL MUKpPOKJIOHAJIBHOE pasMHOXKeHe pacTeHUL.
KiioHupoBaHWe BBICOKOIPOAYKTUBHBIX  CeJIbCKOXO3IHMCTBEHHBIX
OpPraHusMOB. JKOJIOTUYECKHWe U 3TU4YecKue mpobsembl.. I'MO -
reHeTU4YeCKU MOAUGUITUPOBAaHHbIe OPTaHU3MBL.

JleMOHCTpaIuu:

ITopTpetsl: H. Y. BaBuiioB, U. B. MuuypuH, I'. /. KaprieueHko, M.
®. IIBaHOB.

Tabomikl U cxeMmbl: KapTa «l[eHTpBl HIPOUCXOXKIEHUA U

MHOroo0pasusi KyJbTYPHBIX pacTeHui», «Ilopoasl TOMaIIHUX
JKUBOTHBIX», «CopTa KYJBTYPHBIX pacTeHUil», «OTHajgIéHHAad
ruopuausanusa», «PaboTrel  akagemMuka M. @. lBaHOBa»,
«IIOTUTLIIOUTUSI», «O0OBEKTHI OHMOTEeXHOJIOTHI», «KJteTouHBbIE
KYJIbTYPhI U KJIOHUPOBaHUEe», «KOHCTPYUPOBAHUE U IIEPEHOC T'eHOB,
XPOMOCOM».

O6opyaoBaHUe: MYJISKU ILIOI0B U KOPHEIIOIOB JUKUX GOpPM U
KYJbTYPHBIX COPTOB pacTeHU, repbapuil «CesibCKOX03IUCTBEHHbIEe
pacTeHUusI».

JlabopaTopHbIe M IpaKTU4YeCKHe padoThI:

Jkckypcusgd «OCHOBHBIE METOAbI U JOCTIDKEHUS CeJIeKIIUU
pacTeHUU U >KUBOTHBIX (Ha CeJIEKITMOHHYI CTaHITHIO, IVIEMEHHYIO
depMy, COPTOUCHBITATEJBHBLIN y4YacCTOK, B TEIIMYHOE XO03AUCTBO,
J1abopaTOPUI0 arPOYHUBEPCUTETA UM HAYUHOIO IIeHTpa)».

11 KJIIACC

Tema 1. 9BOIIOITHOHHASA OMOJIOTHS.

[IpeanOCLIKM  BO3SHUKHOBEHUS  3BOJIIOIJUOHHON  TEOPHHU.
IBOJIIOITUOHHAs TeopUd U €€ MeCcTO B OHWOJIOTUH. BinssHUe
9BOJIIOIITMOHHOM TEeOPUH Ha PasBUTHE OMOJIOTUHU U IPYTUX HaAYK.

CBUeTe/IbCTBA 9BOJIKOITHU. [IajIeOHTOJIOTHYECKHE:
II0CJIeIOBATEeJILHOCTL IIOABJIEHUS BUJO0B B I1aJIEOHTOJIOTMYECKOU
JIETOIIUCH, IIepexofHble GOpPMEL buoreorpapuueckue: CXOICTBO U
pasinuure payH U GpJOop MaTEePUKOB U OCTPOBOB.



IMOPUOJIOTUYECKHE: CXO/ICTBA U PA3IMUUA IMOPHUOHOB Pa3HBIX
BUJI0B II03BOHOYHBIX. CpaBHUTEJILHO-aHATOMUYECKUE:
TOMOJIOTUYHEIE, aHAJIOTUYHEIE, PYAUMeHTapHbIe OpTraHbl, aTaBU3MEL.
MoJ1eKyJIIpHO-OMOXUMUUECKUE: CXOJLCTBO MeXaHHU3MOB
HacCJIeICTBEHHOCTU U OCHOBHBLIX MeTabO/JIMUeCKUX NyTerl y BcCexX
OpPraHMU3MOB.

IJBOJIIOITUOHHAA TeopUs 4. JlapBHHA. IIpenIiocbIIKHU
BO3SHUKHOBEHUA TapBUHMN3MA. /[BIDKYIME CHUJIBI 3BOJIIOIIUU BUI0B
1o /lapBuHY (M30BITOYHOE pasMHOKeHUe IIPU OTPaHUYEeHHOCTHU
Pecypcos, HeolpeaeaéHHasA U3MEHYUBOCTb, 6opnba 3a
CYyIllleCTBOBAHUE, eCTeCTBEHHLIN 0TOOP).

CuHTeTU4deckas Teopus 3Bosroriu (CT3) U eé OCHOBHEBIE
I10JIOKEHUS.

MukpoaBoJrorius. I1oIIyIausa Kak eJUHNIA BUIa U 9BOJIIOIUH.

ABIoKyIire cuiabl (PakTophl) 3BOJIKIIMM BUAOB B IIPUPOJIE.
MyTalfMoHHBIN IIpollecC M KOMOMHATHWBHAsA W3MEHUYUBOCTD.
[TomyISI{MOHHEIE BOJIHBI U Apeid reHOB. 130141111 1 MUTPAIIUL.

EcTeCcTBeHHBIN1 0TO0OP — HAPABJIAIIIUUA (GaKTOpP 3BOJIIOIIHU.
®opMBI eCTeCTBEHHOT0 0TOO0pA.

[IpHUCcrIoco6JIeHHOCT, OPraHU3MOB KaK pe3yJabTaT 3BOJIIOIIUU.
[IpuMepsl IIPUCIIOCOOJEHUM Yy OpraHusMOB. ApoMOp¢oO3bl U
UIM0agaIITaI[u .

Bun u BumooOpasoBaHue. Kputepuu Bupa. OCHOBHEIE (GOPMEL
BH1000pasoBaHMs: reorpapuyeckKoe, 3KOJI0TUYeCKOe.

MaKpO03BOJIIOITHA. dopMmEI 9BOJIIOITUH: ¢urieTH4YeCKas,
OUBEpPreHTHas, KOHBEpPreHTHasd, IlapasulejbHasd. HeoOpaTHUMOCTH
9BOJIFOITHU.

[IpoucxoXxaeHrue OT  HeCIeMaJIU3UpPOBAHHBIX  IIPEIKOB.
[Iporpeccupyroliriad crierfyaansaudg. AraliTUBHas paguaris.

JeMOHCTpaIuu:

[IopTpersr: K. JluuHen, K. b. Jlamapk, Y. /JapBuH, B. O.
KoBaseBckuii, K. M. bap, 3. I'ekkeJsis, ®. MroJsuiep, A. H. CeBepr1ios.



Tabiuitel U cxeMbl: «PasBUTHe OpraHUYeCcKoro Mupa Ha 3eMiie»,
«3apOJBIIIY IT03BOHOYHEBIX >KUBOTHEBIX», «APXeOIITePUKC», «POPMEI

O60pBLOEI 3a CYIIleCTBOBaHUE», «ECTeCTBEeHHBIN 0TO0pP»,
«MHoroobpasue COpPTOB pacTeHuu», «MHoOroobpasue IIOPOJ
JKUBOTHEIX», «llommysmamun», «MyTamiuoHHasgs  HM3MEHUYUBOCTb»,
«ApoMopdo3el», «HMauoaganrTaiiuu», «OO0Iass  JgereHeparsi»,
«/IBUDKyIIIE  CHJBl  3BOJIOIIMHU», «KapTa-cxemMa  MapIipyrTa
nyremtectBuad Y. JapBuHa», «bopbba 3a CyIeCTBOBaHUE»,
«IIpHUCcroco61eHHOCTD OpPraHUu3MOB», «['eorpapuyeckoe

BUI000pa3oBaHUe», «JKOJIOTUUECKOEe BU006pa3soBaHUe.

O6opyzoBaHMe: KOJUIEKIIVA HACEKOMBIX C Pas/IMYHBIMU TUIIAMU
OKpacKH, Habop IUIOI0B U CeMsH, KOJUIEKIIUS «IIpruMephI 3alfUTHBIX
IIPUCIIOCOOJIEHUN § )KUBOTHBIX», MOJZIeJIb «OCHOBHBIE HallpaBJIeHUS
SBOJIIOIIUMN», O0O0BbEMHasA Mojelb «CTpoeHHe TOJIOBHOTO MO3ra
II03BOHOYHBIX».

buoreorpapuyeckad Kapra Mupa, KoJuleKiusg «PopMel
COXPAaHHOCTU WCKOIIaeMBbIX J>KHUBOTHBIX U pacTeHUi», MOJeJsb
alIuIuKarysa «llepeKpeécT XpoMOCOM», BJIa)KHbIe IIperapaThl
«PasBUTHe HaceKoMoro», «PasBUTHe JATYIIKH», MHKpoOIIpernapar
«/Iposoduiia» (HopMa, MyTariuu GOpPMBI KPBLJILEB U OKPaCKHU TeJia).

JlabopaTopHBbIe U IIpaKTU4YeCKHe paboThI:

JlabopaTtopHaag pa6ora Ne 1. «CpaBHeHHe BHIOB IIO
MOPQOJIOTUUECKOMY KPUTEPHUIO».

JlabopaTopHasa pabora Ne 2. «OrmcaHue IIPHUCIIOCOOGJIEHHOCTH
OpraHusMa U eé OTHOCUTEJ/JIbHOI0 XapaKTepanr.

TeMa 2. BOSHUKHOBEHHE H pa3BHTHE )KH3HH Ha 3eMJIe.

JloHayuHEbIe IIpefCTaBJIeHUs O 3apOoKAeHUU >KU3HU. HayudHble
TUIIOTe3bl BO3SHUKHOBEHUSA JKU3HM Ha 3emuie: abuoreHes U
IMaHcIlepMusa. XUMHUUYecKas 3IBOJIIOIMA. AOHOTeHHBIN CHUHTe3
OpraHUYeCcKUX BeIeCTB U3 HeOpraHUYeCKUX. JKCIIepUMeHTaIbHOoe
IIOATBEP)KAeHUe XUMHNYECKOM 3IBOJIIOIIMK. HayasibHBIEe 3TaIlbl
6uosiornyeckoin 3sBosronuu. 'mnoresa PHK-mupa. dopMupoBaHue
MeMOpaHHBIX CTPYKTYP U BO3SHUKHOBEHHE IIPOTOKJIETKHU. [lepBEIe



KJIEeTKU U UX 3IBOJIIOIMA. POPpMUPOBAaHUE OCHOBHBIX IPYIII KUBBIX
OpPraHUu3MOB.

PasBuTHe KM3HU Ha 3eMJie II0 3paM U Iiepuogam. KarTapxem.
Apxerickagd U IIpoTepo3oyckas Ipbl. Ilaseos3oiickag 3pa U eé
IIepUOoabl: KEMOPUUCKUU, OPIOBUKCKUU, CUJIYPUNCKUM, TeBOHCKUH,
KaMeHHOYTIO0JIbHBIH, IIePMCKUH.

Mes030¥icKas 3pa U eé IIepuoabl: TPUaCOBBIN, OPCKUK, MEJIOBOU.

KaliHo30MCKad apa U eé IIepUuo/bl: I1aje0reHOBbIN, HEOTeHOBHIM,
AHTPOIIOTE€HOBEIH.

XapakTepuCTHUKa KjIUMaTa ¥ Te0JIOTUYeCKUX IIPOIfeCcCOB.
OCHOBHBIE 3TaIlbl 3BOJIHOIUU PACTUTEJIHLHOIO U >KHUBOTHOIO MHpaA.
ApoMop¢dO3bl Yy pacTeHUU U >KUBOTHBIX. llosgBiieHUe, paciiBeT U
BBIMUpaHUe IPYIIII )KUBBIX OPTaHU3MOB.

CucrteMa OpPraHUYECKOro MHUpa KaK OTpaskeHue 3BOJIIOIIUU.
OCHOBHEIE cCUCTeMaTHYeCKHe IPYIIIbl OPraHU3MOB.

IBOJIIOITHA YeJsIOBeKa. AHTPOIIOJIOTHMS KaK Hayka. PasBurue
IIpe[CTaBJIeHUN 0 IPOUCXOKIEHUM 4YesioBeKa. MeToabl M3y4YeHUs
aHTpoIroreHesa. CxXoACTBa U pasjU4yMsad 4YesloOBeKa M J>KUBOTHBIX.
CucrteMaTHUeCKoOe I10JI0’KeHUe YesIoBeKa.

ABroKyIre cuiabl (paxkTopsl) aHTpoIloreHesa. HaciencTBeHHas
U3MEHUMBOCTh U €CTeCTBEHHBIM O0TO00p. OO6IecTBeHHBIA o06pa3s
JKU3HH, U3TOTOBJIEHUE OPYAUHN TPY/a, MBIIIIeHUE, PeUb.

OCHOBHBIE  CTQAMM U  BETBH  IBOJIIOIIMU  YesIOBeKa:
aBCTpaJIONUTEKH, YesoBeK yMeJbld, YesIOBEeK IIPIMOXOIAIIUMI,
YesioBeK HeaHJepTaJbCKuM, YesioBeK pasyMHBIN. Haxoaku
UCKOIIaeMBbIX  OCTaTKOB, BpeMs  CyllecTBOBaHUA, 006JacThb
pacrIpocTpaHeHus, 06bEM r'OJIOBHOTO M03Ta, 00pas »KU3HU, OPY/IU.

YestoBeueckue packl. OCHOBHEIE O0JIBIIIME PacChl: eBPOIleOU/THAs
(eBpasuiickas), Herpo-aBCcTpaIouHas (3KBaTOpUaIIbHAaA),
MOHTIOJIOUHAA (asuaTCKO-aMepUKaHCKasa). YepThl
IIPUCIIOCOOJIEHHOCTU  IIpecTaBUTeJIed UYejlOBeYeCKUX pac K
YCJIOBUAM CYIlleCTBOBaHUA. EMMHCTBO UesioBeyeCKUX pac. Kpuruka
pacusMa.



JeMOHCTpaIym:

[lopTpetsr: ®. Pemu, JI. Ilactep, A. W. OnapuH, C. Mutep, T.
Opy, Y. lapBUH.

Tabmunpl 1 cxembl: «BosHUKHOBeHHWe COJTHEUHOU CUCTEMBI»,
«PasBUTHe OpPraHUYecKoro Mupa», «PacTUTeJbHasdA KJIETKa»,
«KuBoTHasa kjieTKa», «I[pokapuoTHyecKas KjieTkar», «CoBpeMeHHas
CUCTeMa OpraHuyYecKoro Mupar», «CpaBHeHHe aHATOMUYECKUX YepT
CTPOEHUd 4YesIOBeKa U YeJI0BeKOOOpasHBIX 00e3bsiH», «OCHOBHBIE
MecCTa IIaJIEOHTOJIOTMYECKHUX HAaXO0J0K IIPeIKOB COBPEeMEeHHOI0
yeJsioBeKa», «J/[peBHeUIINe Jau», «/peBHHe JHOIN», «IlepBhle
COBpeMeHHBIe JIIU», «HeJ0BeyecKue pachl».

O6opyzoBaHUue: MyJIsDKU «IIpoucxoXKaeHMe 4deyioBeKa» (OHCTEHI
aBCTpaJIONIUTEeKa, NMUTEKaHTPOIIa, HeaHJepTalblla, KPOMaHbLOHIIA),
CJIeIIKM WU U300pakeHUsI KaMeHHBIX OpYyAUU I1epBOOBITHOIO
yeJjioBeKa (KaMHU-UYOIIIIephl, pybuiia, cKkpebsia), re0XpOHOJI0THYecKas
Tabynia, KouleKusg  «DOpMBI  COXPAaHHOCTU  MCKOIIaeMBbIX
KUBOTHBIX U PACTEHUN».

JlabopaTopHBbIe U IpaKTU4YeCKHe paboThI:

[IpakTryeckad pabora Ne 1. «M3yueHHe HMCKOIIAeMbIX OCTaTKOB
pacTeHUU U )KUBOTHBIX B KOJIJIEKITHUSIX».

IKCKypCcHs «IBOJIKOITMA OpPraHUYecKoro MyUpa Ha 3emuie» (B
eCTeCTBEeHHO-HayYHbIN WU KpaeBeJUeCKUN My3el).

Tema 3. OpraHu3MbI U OKpYy>Karolias cpeaa.

JKOJIOTUA KAaK HayKa. 3aJjaudl U pasfesbl 3KOJIOTUHU. MeTOoIbl
9KOJIOTMYECKUX MCCIeJOBaHUM. IJKOJOTMYECKoe MHUPOBO33peHUe
COBPEeMEHHOI0 YeJI0BeKa.

Cpensl 00MTaHUSA OpPTraHU3MOB: BOJHAas, Ha3eMHO-BO3AYIIIHaf,
II0YBEeHHas1, BHYTPUOPTaHU3IMEeHHas.

JKosioruyeckue ¢akTophsl. Kiaccupukampysgs 39KOJIOTHMYEeCKUX
baKTOpoB: abUOTUYeCKHe, OHOTHYECKHME UM aHTPOIIOTeHHEIE.
JleyicTBUe 3KOJIOTUYECKUX (aKTOPOB Ha OPTaHU3MEL.



AbuoTtuueckre GaKTOPBL: CBeT, TeMIlepaTypa, BJIaKHOCTE.
doTornepuoausM. IlpucrmocobsieHUd OPraHusMOB K JI€MCTBHIO
abuoTuuecKux GpakTopoB. brosIoTUYeCKUe PUTMBIL.

bruotudeckre ¢pakToOphl. BUALI OMOTUUYECKUX B3aUMOIEUCTBUIA:
KOHKYPeHIIUs, XUIITHUYeCTBO, CUMOMO03 U ero ¢popMsl. IlapasuTtusm,
KOooIlepamnus, MyTyajausM, KOoMMeHcalInsM  (KBapTHUPAHCTBO,
HaxXJIeOHHUUYECTBO). AMeHcaJIn3M, HeUTpaInusM. 3HaueHUe
OMOTHYECKUX B3aWMOJENCTBUN I CYIlleCTBOBaHUSA OPraHU3MOB B
IIPUPOIHBIX COOOIIIeCTBAX.

JKOJIOTHUYECKHEe XapaKTepUCTUKU Honyadaruu. OCHOBHEIE
II0Ka3aTeJH IIOIYJIAIINMU: YHUCJIeHHOCTD, IVIOTHOCTH, PO’KAaeMOCTE,
CMEePTHOCTh, IIPUPOCT, MuUrpamnud. JuHaMHUKa YUCIEeHHOCTH
IIOIIYJIAITUU U €€ PeryIsaliud.

JeMOHCTpaIym:

[TopTpeTsl: A. I'yM60ab4T, K. ®. Pyiibe, 3. ['eKKeb.

Tabsmitel 1 cxeMbl: KapTa «IIpUpogHble 30HBI 3eMJIn», «Cpeabl
obuTaHUsI  OpraHusMoB», «doTorepuoausM»,  «IIOIyIAITHUN»,
«3aKOHOMEPHOCTH pPOCTa YUCIEHHOCTH IIONYJIAIUN WHQY30pPUU-
TyQesbKu», «[IullieBbIe I1e1m».

JlabopaTopHBbIe U IpaKTU4YeCKHe paboThI:

JlabopaTopHas pabora Ne 3. «Mopdosornyeckre 0CoO6eHHOCTH
pacTeHUu U3 pasHbIX MeCT 00UTAHUI».

JlabopaTopHasa pabora Ne 4. «BjaugHHe CBeTa Ha POCT U
pasBUTHE UEePEHKOB K0JIeyCa».

[IpakTuueckasd pa6ora Ne 2. «[IofCYET IUIOTHOCTU IIONYJIAITHM
PasHbBIX BUOB PACTEHUM».

Tema 4. Coob1IecTBa U 3K0JI0THYECKHE CHCTEMBI.

Coo6111ecTBO OpraHusMoB — 6MO0IeH03. CTPYKTYpPhI OMOIleHO03a:
BUJI0Basi, IIPOCTPAHCTBeHHas, Tpoduueckad (muinesBas). Bupgwl-
OOMUHAaHTHIL. CBSI3U B OUOIIEHO3eE.

JKosIoTUYeCKHe  cucTteMbl  (3kocucrteMsbl). IloHatue 006
JKocucTeMe U OuoreoreHose. PyHKIIMOHAJIbHBIE KOMIIOHEHTEI
9KOCUCTEMBI: IIPOAYIIeHTHI, KOHCYMEHTEI, peaylieHTHl. KpyroBopoT



BeIlleCTB U IIOTOK 3HEPTUU B 3KocucTeMe. Tpopuyeckue (IIUIlleBEIE)
YPOBHU 3KocucTeMbl. [IumieBple 1iemu u  ceTH. OCHOBHEIE
II0Ka3aTeJN 3KOCUCTEMBI: 6HMoMacca, MPOAYKIIUG. IJKOJIOTUYeCKUe
OUpPaMUALL: TPOAYKIIMH, YUCJIEHHOCTH, OmomMacchl. CBOMCTBAa
9KOCHCTEM: YCTOMUYUBOCTE, CAMOPETYJIAIUs, pasBUTHe. CYKIleCCHUs.

ITpupogHbIe 3KOCUCTEMBI. JKOCUCTEMEBI 03€p U peK. IKOCUCTeMa
XBOMHOTO WIH IIIUPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHEIE 9KOCHCTEMEI. ATPO3KOCHUCTEMEI.
VpOo3KocUCTeMEL. bBuosoriueckoe M XO34UCTBEHHOE 3HAuUeHUe
arpO3KOCUCTEM U YPOOIKOCUCTEM.

BuopasHooOpasue KakK (GaKTOp YCTOMYUBOCTH 3KOCHCTEM.
CoxpaHeHUe OMOJIOTUYECKOT0 pasHoo6pasusd Ha 3eMiie.

Vuenue B. WM. BepHajackoro o 6uocdepe. I'paHUIIBI, COCTaB U
CTPpYKTypa Ouocdeprl. KuBoe BeleCTBO U ero QyHKIIHU.
OcobeHHOCTH  OHochephl  KakKk  II06AJIbHOM  3KOCUCTEMBI.
JlnHaMHUYeCcKoe paBHOBecHe U 06paTHad CBA3b B 6rocepe.

KpyroBopoTsl  BelecTB U OHMOTEOXUMHUYECKHEe  I[UKJIBI
3JIeMeHTOB (yIjiepoza, asora). 30HaJIbHOCThL OUochepsl. OCHOBHEIE
O OMBI CYIIIH.

YestoBeueCcTBO B 6uochepe 3eMyid. AHTPOIIOreHHbIEe N3MEeHEeHU
B 6rocoepe. I'stob6anbHbIE 3KOJIOTHUUYECKHUE ITPOOJIEMBI.

CocyllecTBOBaHUE IIPUPOALI U YesioBeuecTBa. CoxpaHeHHe
6ropasHooOpasysi KakK OCHOBa YCTOMYUBOCTHU Ouochepsl. OCHOBa
PalnMOHaJIBLHOTO VIIpaBJIEHUS IIPUPOAHBEIMU pecypcaMd U HUX
UCII0JIb30BaHUe. [[oCT)KeHUs OUOJIOTUU U OXpaHa IIPUPO/ILI.

JleMOHCTpaInum:

ITopTpetsrr: A. /K. Tercauy, B. H. Cykaués, B. 1. BepHaaCcKUA.

Tabmunpbl U cxemsl: «lIuilieBhle Ieli», «BHUOI[EHO3: COCTaB U
CTpyKTypa», «I[Ipupomurle coolOmiectBa», «llemu HOUTaHUA»,
«JKoJIoTU4YecKasg nupaMuzgar, «bruocpepa U 4eysoBeKk», «IKOCUCTEMA
IIIUPOKOJIUCTBEHHOTO  Jleca», «JKOCHUCTeMa XBOMHOIO Jieca»,
«bHOoIIeHO03 BO0EMaA», «ATpOIleHO3», «IIpuMepHbBIe aHTPOIIOreHHbIe
BO3JeMCTBUA Ha IIPUPOAY», «BaKHeHIlIe UCTOUHUKU 3arpsa3sHeHUs



BO3/lyXa W I'PYHTOBBIX BOZ», «[louBa — BaKHeMIIasd COCTaBJIAIOLIAS
6rocheprl», «PAKTOPHI Jerpagariv II04YB», «I[apHUKOBBIA 3QPeKT»,
«PaKTOpHl PajOaKTUBHOIO 3arpsisHeHUs oOuochepsl», «Ob6IIas
CTpYKTypa Ouochepsrl», «PacmpocTpaHeHUe XHU3HU B OHochepe»,
«O30HOBBIN 3KpaH 6uocheprl», «KKpyroBopoT yrjieposa B 6uochepe»,
«KpyroBopoT a3oTa B IIPUPOE».

O6opyaoBaHUe: MOJIeJIb-allIIUKaUA « THIHUYHEBIEe 6MO0II€HO3bI»,
repbapuii «PacTUTeJIbHBIE COOOIeCTBa», KOJUJIEKIIMU «BHOIIeHO03»,
«BpenuTtesii  Ba)KHEUIIUX  CeJIBCKOXO3AUCTBEHHBIX  KYJBTYpP»,
repbapuu U KOJUIEKIIUU PaCTEHUM U )KUBOTHBIX, IPUHAJJIeKallye K
PasHBIM 3KOJIOTUYECKHMM TIpyIlaM OJHOro BHAa, KpacHasg KHUTra
Poccuiickont depeparniuy, wus00pa’keHUs OXpaHsAEeMBIX BHUJIOB
pacTeHUH U )KUBOTHBIX.



INIJAHUPYEMBIE PE3VJIIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
BUOJIOTMM1 HA BA3OBOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHMUA

CormacHo @T'OC COO, ycraHaBIMBAKTCA TpebOBaHUA K
pesyjibTaTaM OCBOEHHS OOY4YarolUMUCA IIPOTpaMM CpemHero
obmrero  oOpasoBaHWA: JIMYHOCTHBIM, MeTalpeAMeTHBEIM U
IIpeIMEeTHEIM.

JJUYHOCTHBIE PE3VJIbTATBI

B CTpPyKType JIMUHOCTHBLIX Pe3yJIbTaTOB OCBOEHUS IIpeaMeTa
«bUOJIOTHSI» BBIJIEJIEHEBl CJIEAYIOIMe COCTAaBJLIOIIME: OCO3HAHUe
OOYyYaIIUMMCA POCCUMCKON TpPakAaHCKOM UAeHTUYHOCTU -
TOTOBHOCTHU K CaMOpa3BUTHUIO, CaMOCTOATeJIbHOCTU U
caMoOIIpe/ieJIeHUI0, HaJIMUhe MOTHUBAIIUU K O00yUYeHHI0 OHMOJIOTHH,
IjeJleHallpaBJIeHHOe Pa3sBUTHE BHYTPEeHHUX YOeXXIeHUN JIUMYHOCTU
Ha OCHOBEe KJIIOUEBBLIX IIEHHOCTEH U MCTOPUUYECKUX TpagUuIlUuM
pasBUTUA OHUOJIOTUYECKOTO 3HAHUSA, TOTOBHOCTH M CIIOCOOHOCTH
00y4YawIUXCd PYKOBOJACTBOBATHLCA B  CBOEM  [AesdTeJbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMM, IIPUCYIIIUMH CHCTEME
6 0JIOTUYECKOTO obpasoBaHU4, Ha/Inure 9KOJIOTHUYECKOTO
IIPAaBOCO3HAHUS, CIIOCOOHOCTU CTaBUTH I1eJIU U CTPOUTH KU3HEHHBIE
ILJIAHBL.

JINUHOCTHBIE pe3yJabTaThl OCBOEHHUSA IIpeaMeTa «bBHOJIOTHSI»
OOCTHUTAIOTCI B  eOUHCTBE Y4YeOHOM U BOCIIUTATeJbHOU
HesATeJIbHOCTU B COOTBETCTBUU C TPAXUITUOHHBIMU POCCUUCKHUMU
COITMOKYJIbTYPHBIMU, UCTOPUUYECKUMU U TYXOBHO-HPaBCTBEHHBLIMU
[IEeHHOCTSIMHU, IIPUHATBIMH B O0O0I[eCTBe IIpaBWJIaMA M HOPMaMH
IIOBeleHWsI U CIOCOOCTBYIOT — IIpolleccaM  CaMOIIO3HAaHWUA,
CaMOBOCIIUTAaHUA U CAMOPA3BUTUA, PASBUTUA BHYTPEeHHEN II03UITUU
JIMYHOCTH, IIaTPUOTU3MA, YBAKEHUA K 3aKOHY U IIPaBOIIOPAAKY,
YeJI0BEKY TpPyJa U CTapIlIeMy IIOKOJIEHWI0, B3aUMHOI'O yBa*KeHUs,
O6epe’KHOT0 OTHOIIIeHUd K KYJbTYPHOMY HacCJaeQUI0 U TPagUIIHSIM



MHOTOHAITMOHAJILHOTO Hapona Poccuiickonn denepariuu, Ipupoge U
OKpY’Karolleu cpepe.

JINYHOCTHBIE pe3yJabTaThl OCBOEHUA Y4YeOHOIo IIpeaMeTa
«bHOJIOTUSA» [OJ/DKHBI OTpakaTb TOTOBHOCTH UM CIIOCOOHOCTBH
06yYarIUXCd PYKOBOACTBOBATHCI CHOPMHUPOBAHHON BHYTpPEeHHEM
O3UIMEeN JIMYHOCTYU, CHCTEeMON I[eHHOCTHBIX OpHeHTaI[uH,
IIOSUTUBHBIX  BHYTPEHHHUX  YOeXIeHUH, COOTBETCTBYIOIIUX
TPASUIIMOHHBIM II€HHOCTSIM POCCHUMCKOI0 O0O0IlleCTBa, paclIUpeHUe
JKHM3HEHHOTO OIIBITa U OIIbITA IeITeJIbHOCTH B IIpoIlecce peaansaliviu
OCHOBHBIX HalIpaBJIEHUU BOCIIUTATeJHLHOMN [edTeJbHOCTU, B TOM
YucJie B YaCTH:

1) rpa>k;aHCKOro BOCIIUTAHUA:

COOPMHUPOBAHHOCTD IPAKIAHCKOM IIO3UIIMHM 00yUYaroIerocs Kak
aKTUBHOI'0 YU OTBETCTBEHHOI'0 YWieHa POCCUUCKOIO OOIIeCcTBa;

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX IIpaB U 0053aHHOCTEM,
yBa’KeHUe 3aKOHA U IIPaBOIIOPAIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH [edTeJIbHOCTU IIpU
CO3JaHUU  Y4YeOHBIX  IIPOEKTOB,  pelleHuHu  y4eOHBIX U
II03HaBaTeJbHBIX 3ajady, BBIIIOJTHEHUU O6MO0JIOTUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTHL  OIpenesiiTh  COOCTBEHHYIO  IO3HIUI0 11O
OTHOIIIEHUIO K IBJIEHUSIM COBPEMEHHOM KU3HU U O0BSICHATD €é;

YyMeHHe VYYUThIBAaTh B CBOUX [IeUCTBUAX HEOOXOAUMOCTH
KOHCTPYKTHUBHOTO B3aUMO/IeUCTBUAI JII0Ien C PasHBEIMU
yOeXMeHUAMHY, KYJIbTYPHBIMH IIeHHOCTIMU U  COIfHAJILHBIM
II0JIO’KEHUEM;

TOTOBHOCTH K COTPYAHUUYECTBY B IIpoIjecce COBMECTHOIO
BBIIIOJTHEHUS YUYeOHBIX, II03HaBaTeJbHbIX M MCCIeL0BaTeIbCKUX
3a/ja4y, YBa’KUTEJbHOIO OTHOIIIEHHUS K MHEHUI OIIIIOHEHTOB IIPU
00CY>K[IeHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAep KaHU;

TOTOBHOCTH K TYMaHUTAapPHON U BOJIOHTEPCKOU esATeIbHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUA:



COOPMUPOBAHHOCTh POCCUMCKOM TPakKAaHCKONM UAeHTUYHOCTH,
HaTpUOTHU3Ma, yYBa’KeHUsI K  CBOEeMYy  Hapoay, 4yBCTBa
OTBETCTBEHHOCTHU Ilepel POIXUMHON, TOPAOCTH 3a CBOM Kpau, CBOIO
PomyvHy, CBOM A3BIK U KYJbTYPY, IIPOILJIOE UM HACTOAIIee
MHOTOHAITMOHAJILHOI0 Hapoja Poccuy;

[IEHHOCTHOe OTHOIIleHWe K IIPUPOAHOMY HaCJIeIul U
HaMITHUKaM IIPUPOILI, TOCTHKeHUsIM PoccrM B HayKe, UCKYCCTBE,
CIIOPTEe, TeXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIleHWBATh BKJIAJT POCCHUMCKUX VYUYEHBIX B
CTAaHOBJIEHHME U pasBUTHe OMOJIOTUM, IIOHUMAaHUI 3HaYeHUs
OMOJIOTUM B II03HAHUU 3aKOHOB IIPUPOABI, B >KU3HU Uej0BeKa U
COBPEMEHHOTI0 00111eCTBa;

uaeriHasd y6e)XKIEéHHOCTh, TOTOBHOCTh K CJAY)KEHHI0 UM 3all[UTe
OTeuecTBa, OTBETCTBEHHOCTH 3a €ro CyAbOy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTaHUS:

O0CO3HaHMe TYXOBHBIX I[eHHOCTEeU POCCUUCKOro Hapoaa;

COOPMHPOBAHHOCT, HPABCTBEHHOIO CO3HAHUS, I3THYECKOIO
IIOBe/IeHUs;

CII0OCOOHOCTH OIleHUBATh CUTYAIlUI0 U IIPUHUMATh 0CO3SHAaHHBIE
peleHusi, OPpUeHTHUPYICh Ha MOpPaJIbHO-HpPaBCTBEHHBLIE HOPMBI U
I[IEHHOCTH;

OCO3HAHWeE JIMYHOIO0 BKJ3Ja B IIOCTPOEHUE YCTOUYMBOIO
Oyayiero;

OTBETCTBEHHOE OTHOIIIEHHEe K CBOUM pPOAUTEJIM, CO3TaHUI0
CeMbH HA OCHOBE OCO3HAHHOIO ITPUHATHUA I[eHHOCTEU CeMeUHOU
’KHU3HU B COOTBETCTBUU C TPAAUIIUAMU HApPOI0B Poccuy;

4) 3CTEeTUNYECKOro BOCHUTAaHUA:

9CTeTUUYECKOe OTHOIIIeHHe K MHUpPY, BKJIKYad 3CTETUKY OBITa,
HAay4YHOTO0O U  TeXHUYEeCKOro TBOpPYeCTBa, CIIOpTa, TPY/Aa,
00I11eCTBEHHBIX OTHOIIIEHU];

IIOHUMaHMHe 3MOITMOHAJIBLHOI0 BO3IENCTBUS KUBOU IIPUPOILI U
eé IIeHHOCTH;



TOTOBHOCTh K CaMOBBIPa’K€HHIO0 B Pa3HbIX BUJAX HCKYCCTBA,
CTpeMJIEHHE IIPOSIBJIATh KayeCTBa TBOPUYECKOM JINYHOCTHY;

5) ¢usnueckoro BOCHUTAHHA, (GOPMUPOBAHMUA KYJIbTYPhI
3/I0POBbSA U 3MOIIUOHAJIBHOI'0 6/IarOMOJIyYHsI:

IIOHUMaHWe M peasn3aliusgd 3[0pPOBOr0 M 6e30IlacHOro obpasa
’KH3HU (3J0poBO€e IUTaHUe, COOII0[eHrNe TUTUeHUUeCKUX IIPaBUWiI U
HOpPM, COaJTaHCUPOBAHHBIN PEKUM 3aHATUMN U OT/bIXa, peryJsipHas
¢usuueckas aKTHUBHOCTBH), O€peXHOro, OTBETCTBEHHOIO W
KOMIIETEHTHOTO OTHOIIIeHUSI K COOCTBEHHOMY GQU3MYECKOMY U
IICUXUYEeCKOMY 3/I0POBBIO;

IIOHUMaHWe  I[eHHOCTH [paBWI  HWHAWBUAYaJbHOI0 U
KOJIJIEKTUBHOTO 6e30I1aCHOTO  IIOBEJeHUs B CUTYyaIUAX,
YIPO’KAIOIIUX 3J0POBBI0 U KU3HU JIFO/IEU;

OCO3HaHUE IIOCJEACTBUN U HEIPUATHS BpPEIHBIX IIPHUBBIYEK
(yrmoTpe6JieHUs aJIKOroJisd, HAPKOTHUKOB, KYpPeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TpPYAy, OCO3HAaHME I[eHHOCTU MacCTepCTBa,
TPYLOJIr00HeE;

TOTOBHOCTh K AKTHUBHOM [eATEJbHOCTH TEXHOJIOTUYECKON U
COIIMAJIbHOM  HAaNpaBJEeHHOCTH, CIOCOOHOCTh HHUIIMHUPOBATH,
IUIAHUPOBATh U CAMOCTOSTEIHbHO BBIIIOJIHATh TaKyI0 1eITeJIbHOCTh;

UHTEpeC K  pasjuyHbIM chepaMm  IpodecCHOHATIBLHOMU
IesaTeJIbHOCTH, YMEHHe COBeplllaTh OCO3HAHHBLIN BBLIOOpP OyayIlei
IpodeCcCcuu U peajru30BbIBATh COOCTBEHHbIE )KM3SHEHHEIE IIaHbl;

TOTOBHOCTD u CIIOCOOHOCTh K 00pasoBaHUIO U
caM000pa3soBaHUIO Ha IIPOTSHKEHUHU BCEH YKU3HU;

7) 9IKOJIOTHYECKOI'0 BOCIIUTAHUSA:

9KOJIOTUYECKHU Ilejiecoo0pasHoe OTHOIIleHWe K MpUpoJie Kak
UCTOYHUKY >KHM3HHU Ha 3emMiIe, OCHOBE €€ CyIleCTBOBaHUS;

IIOBBIIIIEHHE YPOBHSA 3KOJIOTMUYECKOU KYJIbTYPhI: IIpHOOpeTeHue
OIIbITA ITAHUPOBAHUS IIOCTYIIKOB M OIIEHKH HX BO3MOKHBIX
TI0CJIeICTBUH [IJIA OKPY>KaroIeX Cpe/ibl;



OCO3HaHMe IJ100aJIbHOI0 XapaKTepa 3KO0JIOTUYeCKUX IIpobyeM U
IIyTeU UX pelleHud;

CIIOCOOHOCTh HCII0JIL30BAaTh IIpHOOpeTaeMble IPU UH3YUYEHUU
OMOJIOTUM 3HAHUA U YMeHUd IIPU pellleHUH IIpobiieM, CBI3aHHBIX C
palfoOHaIbLHLIM IIPUPOJAOIIOJIb30BaHUEM (COOJIIOleHHe IIpaBUIL
II0Be/IeHUs B IIPUPOJe, HalIpaBJIeHHBIX Ha COXpaHeHUe paBHOBeCUsd
B 9KOCHCTeMaX, 0XpaHy BUIOB, 39KOCHUCTEM, OHocheprl);

aKTMBHOe  HeIpuATHe  [IeMCTBUM, IIPUHOCAIIUX  Bpex
OKpy’Karllled IIPUPOSHOM cpele, yMeHHe IIPOrHO3HpPOBATH
HebJ1aronpUsaTHEIE 9KOJIOTUYECKUe II0CJIeICTBUA
IIpeIIpUHUMaeMbIX TeMCTBUMN U IIpeJ0TBPAIaTh UX;

HaJInuue PasBUTOTrO 9KOJIOTHUYECKOTI0 MBIIIIJIEHUS,
9KOJIOTUYECKOU KYJBTYPHI, OIBITA AeATeJIBHOCTU 3KOJIOTUYECKOM!
HaIlpaBJIeHHOCTH, YMeHUd PYKOBOACTBOBATHCA UMHU B
II03HaBaTe/JbHON, KOMMYHUKATHBHON M COI[HMAJILHOMN IIPaKTUKE,
TOTOBHOCTM K y4YaCTUK B  IPAKTHUYECKOHM  [esATeJIbHOCTU
9KO0JIOTUYECKOU HallpaBJIeHHOCTH;

8) IIeHHOCTH Hay4YHOI'0 II03HAHUA:

CGOPMHUPOBAHHOCTH MUPOBO33pPEeHUd, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHK pasBUTHUd HAayKU U OOIIeCTBEHHOU
IPAaKTUKYU, OCHOBAaHHOI'0 HAa AUasiore KYJbTYpP, CIIOCOOCTBYIOIIIETO
OCO3HAHUI0 CBOETr0 MeCTa B IIOJIUKYJIBTYPHOM MUPE;

COBEepPIIIeHCTBOBaHME I3bIKOBOM U UHUTATEJILCKOU KYJILTYPHEI KakK
Cpe/CTBa B3aUMOJEMCTBUA MeXX1y JIIOAbMU U ITIO3HAHUA MHUPA;

IIOHUMaHWe CHellMPUKU OMOJIOTUU KaK HAYKH, OCOSHAHUSI eé
pos B GOPMUPOBAHUU pPaIMOHAJIbHOIO HAy4YHOI'O0 MBIIIUIEHUS,
CO3[IaHUMU I1eJIOCTHOTO IIpe/ICTaBJIeHUd 00 OKpYy KarlijeM MUpe Kak 0O
eIMHCTBe IIPUPO/IbI, YeJIOBeKa U 00IleCTBa, B IIO3SHAHUU IIPUPOTHBIX
3aKOHOMEPHOCTEU U pellleHUU IIPo0JieM COXpaHeHUd IIPUPOSHOIO
PaBHOBECHUS;

yOeKIEHHOCTL B 3HAUMMOCTHU OMOJIOTUHU [JI1 COBPEeMeHHOM
[MUBUJIM3AIIMU: 06eclieyeHUsI HOBOTO YPOBHS PasBUTUSA MeIUIIMHE],
CO3laHUe IIEPCIeKTUBHBIX OHOTEeXHOJIOTHM, CIIOCOOHBIX pellaTh



pecypcHble MpoOJjeMbl pPasBUTUA YeJI0BeUeCcTBa, IIOUCKA IIyTed
BBIXOJ[a M3 IJI0O6AJBbHBIX 3KOJIOTUUYECKUX IIP0o6JieM U o0b6eclieueHUs
repexoja K  YCTOMYHMBOMY  Pa3BUTHIO, paroHaJILHOMY
HUCIOJIb3OBAHUIO IIPUPOAHBIX PECypcoB ¥ GOPMHUPOBAHUIO HOBBIX
CTAaH/IapPTOB KU3HU;

3aMHTEPECOBAaHHOCTh B IIOJIlyUeHUM OHMOJIOTUYECKUX 3HAHUU B
I[eJIIX IIOBBIIIIEHUS OOIeld KyJbTYphbl, €CTeCTBEHHO-HayYHOU
IPaMOTHOCTH, KaK  COCTaBHOM  4YacTH  QYHKIIMOHAJIbHOU
IPaMOTHOCTH  OOy4Yarluxcd, QOpMHpPYeMOU IIpU HU3YYEeHUU
OHOJIOTHH,

IIOHUMaHue CYIIHOCTU METOJO0B II03SHAaHUS, UCIIOJIb3YEMBIX B
eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HUCIIOJIb30BaTh IIOJy4aeMble
3HaHU4 JI9 aHa/IM3a U 00bSICHEHUS SIBJIEHUU OKPY>KaroIllero Mupa u
IIPOUCXOIAIINX B HEM HM3MeHeHUM, yMeHHe ejlaTh 000CHOBaHHELIE
3aKJII0UYeHUsd Ha OCHOBE HAYYHBIX GaKTOB U MUMEIOIIUXCSA TaHHBIX C
11eJIbI0 II0JIyYeHUs JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTHL CaMOCTOSTEJIbHO HCII0JIb30BaTh OHMOJIOTUYECKUE
3SHaHUAd [JId pelleHusd TIpobjieM B peajlbHBIX >KU3HEHHBIX
CUTYyaIlusiX;

OCO3HaHUE IIeHHOCTH Hay4YHOU [esdTeJbHOCTH, TOTOBHOCTh
OCYIIIECTBJISITh IIPOEKTHYH) M MCCIeN0BaTeJIbCKYH AesITeJbHOCTh
UHIWBUAYAJILHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTHL K HEIIPepPhIBHOMY 00pa3s0BaHUI U
caM000pa30BaHUI0, K aKTUBHOMY IIOJIyUEHUI) HOBBIX 3HAaHUM IIO
OMOJIOTUHM B COOTBETCTBUU C )KU3HEHHBIMHU IIOTPEOHOCTAMU.

METAIIPEAMETHBIE PE3VJIBTATDI

MeTanpeMeTHbIe pe3yJbTaThl OCBOEHHUSI y4eOHOTO IIpeaMeTa
«buoJiorusi»  BKJIKOYAKT:  3HayuMble I GOpPMHUPOBAHUSA
MUPOBO33peHUS 00y4JaroIIuXCs MeKIUCITUTITMHAPHEBIE
(MeXIpegMeTHBIE)  OOIleHay4YHble  MOHATHS,  OTpaskKarolue
[1eJIOCTHOCTh HAy4YHOM KapTHUHbBI MHUpa U CIEeIUPUKYy MeTO/0B
II03HAHUS, HCIIOJb3yeMBbIX B €CTEeCTBEHHBIX HayKaX (BeIecTBO,



9Heprus, sABJIEHUe, MPOIlecC, CUCTeMa, HAayYHbIU (QaKT, IIPUHITUII,
TUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHus, HCCIeOBaHUe,
HabJIroIeHre, U3SMepeHUe, SKCIIEPUMEHT U IPYTUX), YHUBepPCcaIbHEbIE
ydyeOHBIe  JeMCcTBUA  (II03HaBaTeJbHble, = KOMMYHHKATHBHBIE,
PeryJasaTUBHbIE), obecrieurBaroIye dbopMHUpOBaHUE
GOYHKIIMOHAJILHOM TIPaMOTHOCTU U COI[MAJIbHOM KOMIIEeTeHITUH
00yUaroIuxcs, CII0COOHOCTH 00yYaroIuxcsd  HCI0Jb30BaTh
OCBOEHHbIe MEXIUCIIUILIMHAPHbIe, MUPOBO33peHUYeCKHe 3HAaHUA U
YHUBEpPCaJbHble YyuyeOHble [EeMCTBUSI B II03HABaTeJIbHOU U
COITHAJILHOU IIPaKTUKE.

MerarpegMeTHBIEe pe3yIbTaThl OCBOEHUS IIPOrPaMMBbI CpeHero
06111er0 06pPa3oBaHU JOJIKHBI OTPakaTh:

OBJiaieHNe YHHUBepCaJIbHBIMHU y4eOHbIMHU
II03HABAaTe/JIbHBIMH A€ CTBUAMM:

1) 6a30BbIe JIOTUYECKHE AeCTBUS:

CaMOCTOATEJILHO  QOpMyJHpOBaTh H  aKTyaJM3UPOBATh
po6JieMy, pacCMaTPUBATEL €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOEHUU 3HAHUM IIPUEMBI JIOTUYECKOTO
MBIIIUIEHUd (aHajM3a, CHUHTe3a, CpaBHEHUs, KilacCUQUKaIUH,
060011IeHMsI), PpacKpbIBaTh CMBICJ OHOJIOTUYECKHUX IIOHATHHI
(BBIZIEJISTH MX XapaKTepHble MPH3HAKH, yCTaHABJIHUBATh CBI3U C
OPYTUMU IIOHATUSIMMU);

OIlpefiesIAThL IIeJIM JeATeJbHOCTH, 3ajJaBasg IlapaMeTpbl H
KPUTEPUU UX NOCTHDKEHUS, COOTHOCUTH Pe3yJbTaThl AeATeIbHOCTHU
C II0CTaBJIEHHBIMU 11eJIIMU;

HUCIIOJIb30BaTh OHWOJIOTUYECKHE IIOHATHUA [JI1 OO0BsICHEeHUS
$aKTOB U ABJIEHUHN )KUBOU IIPUPOLBL;

CTPOUTh JIOTUYEeCKHe paccyKneHus (MHIYKTHUBHBIE,
OeNyKTUBHbIE, II0 aHAJIOTHUM), BBIABJATL 3aKOHOMEPHOCTH U
IIPOTUBOPEUYUsS B pacCMaTpUBaeMbIX SBJIEHUAX, GOPMYJIHUPOBATH
BBIBO/IbI Y 3aKJIFHOUEHUS;

IIPUMEHATh CXeMHO-MOJeJIbHBIE Cpe[CTBA [JId IIpe[CcTaBJIeHUs
CYIIleCTBEHHBIX CBSI3eUd U OTHOIIIEHUU B U3y4YaeMbIX OHMOJIOTUYECKUX



00beKTaxX, a TakKe IIPOTUBOPEYHUU PasHOIO POjia, BHIIBJIEHHBIX B
Pa3IMYHbBIX UTHGOPMAIIMOHHBIX UCTOUHUKAX;

paspabaThiBaTh ILIAH PeIlleHHs IIPo6JieMbl C YUYETOM aHajM3a
UMEIOIHUXCI MaTepUaJIbHBIX 1 HEMaTepHuaJIbHbBIX PECYPCOB;

BHOCUTbL  KOPPEeKTHUBBl B  [IesITeJbHOCTb, OlleHUBaTh
COOTBETCTBUE Pe3yJIbTAaTOB IIeJIIM, OI[eHUBAaTh PUCKHU I10CJIEICTBUMI
nesATeIbHOCTH;

KOOPAUHUPOBATh U BHIIIOJHATH PaboTy B YCJIOBUAX peaibHOTIO,
BUPTYAJIbHOI0 U KOMOMHUPOBAHHOI'0 B3aUMO/[eiCTBUS;

pasBUBATh KpeaTUBHOE MBIIIJIEHUE IIPU PellleHUH KU3HEHHBIX
Ipo0JIeM.

2) 6a30BbI€e HCCIeJ0BATEIbCKHUE TeHCTBUAL:

BJIaJIeTh HaBbIKaMU y4eOHO-UCC/Ie0BaTEIbCKOM U IPOEKTHOM!
IeATeJbHOCTH, HaBbIKaMM paspellleHus IIpobJjeM, CII0COOHOCThI0 U
TOTOBHOCTBI0 K CaMOCTOSAATEJIbHOMY IIOMCKY METO/I0B pellleHUsd
HpakKTUYeCKUX  3a7ay, IIPHUMEHEeHUI pPasjJIuyYHBIX MeTO/I0B
II03HAHUS;

UCII0JIb30BAaTh PA3/IMUHbIE BUBI AesITeJIbHOCTHU 110 II0JIyUYEeHUI0
HOBOTO 3HaHWS, €ro WHTepIpeTanuy, IIpeoOpa3soBaHUI U
IIPUMEHEHHI0 B YUeOHBIX CHUTyallUsaAX, B TOM YMCJEe IIPU CO3TaHUU
y4eOHBIX U COITMAIbHBIX IIPOEKTOB;

GoOpMHUpPOBaTh HAYUYHBLIM THUII MBIIUIEHUS, BJIaeTh HAYYHOMU
TEPMUHOJIOTHEMN, KJIIDUEBbIMU TOHATUIMU U MeTOlaMU;

CTaBUTh U  QOPMYJHUPOBATH COOCTBEHHbIe 3aJauyd B
o6pas3oBaTeJbHOM eATeIbHOCTU U Y)KUSHEHHBIX CUTYaIlUIX;

BBISIBJIATH IIPUYUHHO-CJIEICTBEHHbIE CBI3U U aKTYaJIU3UPOBATh
3a/[lauy, BBIIBUTATh THUIIOTE3y €€ pellleHusd, HaXOAUTh apryMeHThI
IUIA TO0KasaTeJIbCTBA CBOUX YTBeP)KIEeHUM, 3aJlaBaTh ITapaMeTphl U
KPUTEPHUU PellleHUs;

aHaJIM3UPOBATh IIOJy4YeHHbIe B XOJle pelleHusd 3ajavyud
pe3yabTaThl, KPUTHUYECKU  OI[eHHUBaThb HUX  JOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MeHeHNe B HOBBIX YCIIOBUAX;



IaBaTh OILIeHKY HOBBIM CUTYyallUIM, OLleHUBAaTh
IPHUOOPEeTEHHBIU OIIBIT;

OCYII[eCTBJIATh IeJleHallpaBJIeHHBIN IIOUCK IIepeHoca CPeiCcTB U
CII0COOO0B eHiCTBUA B IIPOdECCUOHAILHYIO CPeny;

yMeThb  IIEPeHOCUTh 3HaHUd B  II03HaBaTeJbHYH U
MIPaKTUYECKYI0 00/1aCTU KU3HeesITeJIbHOCTY;

yMeTh HWHTEIrPUPOBATh 3HAHUSI W3 PasHbIX MIpeaMeTHbIX
obJiacTel;

BBIIBUTATh HOBBIE UJeH, IIpe/ylaraTb OPUTHHAJIbHEIE IT0AXO/bI
U pellleHUs, CTaBUTh IIpo6JeMbl UM 33aJaud, [IOIIyCKarolue
aJIbTepHaTUBHBIE pellleHus.

3) paboTa c uHdpopMaLHe:

OPUEHTHUPOBATHCI B PA3JIMYHBIX HCTOUYHUKAX HHOOpPMAIIUU
(TekcTe YyuyeOHOTO II0COOMS, HAYYHO-IIOIIYJIIPHOM JIUTepaType,
OMOJIOTHUECKUX CJI0BapsX U CIIpaBOYHUKAaX, KOMIILIOTEPHBIX 6as3ax
OaHHLIX, B HTepHeTe), aHaIM3UPOBaTh UHGOPMAIIUIO PA3IMYHBIX
BUAOB U GOpM IIpe[CTaBJIeHUsd, KPUTUYECKU OIleHUBaTh eeé
IOCTOBEPHOCTh U HEIIPOTUBOPEUYNBOCTH;

dopMyIUpPOBaTh 3alPOCHl U IIPUMEHSTH pPasIudHble METO/IbI
IIPU IIOUCKe U 0TOOpe O6MOJI0TMYecKOM UHGOpMaIliy, He06X0IMMOM
I BBITIOJTHEHUS YUeOHBIX 3a/1ay;

puobperaTh  OIBIT  HCIIOJb30BAHUA  UHPOPMAITOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHUM, COBEPIIEHCTBOBATL KYJIbTYPYy
aKTUBHOTO UCII0JIb30BAHUS Pa3/IMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSTEILHO BBIOUpATh OIITUMAaJIbHYIO0 dbopmy
IIpefCcTaBIeHUs OUOJIOTUYECKOM HHOOpMaIvuu (cXeMbl, Ipaduky,
auarpaMMBl, TaOJIUIIbI, PUCYHKU U IPYTOe);

HUCII0JIb30BATh HAYYHBIN I3bIK B KaUeCTBE Cpe/cTBa IIpU paboTe
c Ouosiornuyeckor wHOoOpMaLiel: IIPUMEHATh XUMHUECKUe,
¢usnUecKre U MaTeMaTHU4yeCKUe 3HAKU U CHUMBOJBL, (GOPMYJIBL,
ab0peBUATypy, HOMEHKJIaTypPy, HUCII0JIb30BaTh U IIPe06pa3oBbIBaTh
3HAKOBO-CUMBOJIMYECKHE Cpe/iCTBa HAIJIALHOCTY;



BJIaJleTh HaBLIKAMM PACIIO3SHABAHUA U 3allUTHI UHQOpMAaIUY,
HUHQOPMAIMOHHOMN 6e30I1aCHOCTH JIMYHOCTH.

OBJy1affeHue YHUBEpPCaJIbHBIMHU KOMMYHHUKaTUBHBIMH
e CTBUSIMM:

1) oO1IeHUeE:

OCYIIIECTBJIATH KOMMYHHUKAITUHM BO BceX cdepax IKHU3HH,
aKTUBHO y4YaCTBOBATh B [HAJIOTe WJIU JUCKYCCUU II0 CYIEeCTBY
obcyxmaeMoM TeMbl (yMeHHe 3aJaBaTh BOIIPOCHL, BBLICKA3bIBATh
CY’KIHeHUSA OTHOCUTEJbHO BBIIIOJHEHUS IIpejjiaraeMoM 3aJauy,
VUUTHIBATE UWHTEpPechl U COIVIACOBAHHOCTL IIO3UIIHUM JIPYIUX
YYaCTHUKOB IHAJIOTa WU JUCKYCCUH);

pacrosHaBaTh HeBepOaJIbHEBIE CpeAcTBa OOIIleHUs, IIOHUMAaTh
3HaUeHUe COIHMAJIbHBIX 3HAKOB, IIPeAIIOCHIOK BO3SHUKHOBEHUS
KOHQJIMKTHBIX CUTyalluid, YMeThb CMArdyaTh KOHQJIUKTBI U BeCTH
IIeperoBOPEL;

BJIQJIeTh Pas/IMUYHBIMU CII0C06aMU OOII[eHU U B3aUMOJeCTBU,
IIOHUMAaTh HaMepeHUs OPYIUX JIIOJeM, MPOSIBJIATHL YBaKUTEJIbHOE
OTHOIIIEHHE K CO0eCeTHUKY U B KOPPEKTHOU popMe GopMyIHUpOBaTh
CBOUY BO3pakKeHUd;

PasBEPHYTO U JIOTUYHO MU3JIaraTh CBOK TOYKY S3peHUsa C
UCII0JIb30BaHUEM SA3BIKOBBIX CPE/ICTB.

2) COBMeCTHAasA JAesTe/IbHOCTh:

IIOHUMAaTh U MUCIIOJIB30BAaTh IIperMyIlleCTBa KOMAHJIHOU U
UHIWBUAYAJILHOU  pPabOThl IIPU  pelleHUU  OUOJIOTUYECKOU
IIPOOGJIEMEL, 000CHOBBIBATH HeO00X0UMOCTh IIpUMeHeHUs
IPYIIIIOBBLIX GOPM B3aUMOJEMCTBUA IIPU pellleHUU yUeOHOU 3a/1auy;

BbIOMpaTh TEMaTUKy U METOAbl COBMECTHBIX [IEMCTBUU C
YyU4ETOM OOIMUX UWHTEPECOB UM BO3MOKHOCTEM KaXKIOro 4YJeHa
KOJJIEKTUBA;

IIPUHUMATH I1eJIM COBMECTHOH JIeATeIbHOCTU, OPraHU30BLIBATH
U KOOPJUHUPOBATH JENCTBUL 10 €€ NOCTHM)XEHUI0: COCTABJIATh IJIaH
OEeUCTBUU, paclpefeadaTb POJU C YYETOM MHEHUN YYaCTHUKOB,
00Cy>XIaTh pe3yJIbTaThl COBMECTHOM pabOoTHI;



OIleHUBATh KauecTBO CBOEr0 BKJIaZa U KaXKIOro y4YacTHUKA
KOMaH/IbI B O0IITUI pe3yJIbTAT I10 pa3spaboTaHHbIM KPUTEPUIM;

IpejajaraTb HOBbIE IIPOEKTHI, OIleHUBATh WU C II03UINUU
HOBU3HBI, OPUTUHAJILHOCTH, IIPaKTUYECKON 3HAUUMOCTH;

OCYIIeCTBJIAThL IIO3SUTUBHOE CTpaTeruyeckoe IIOBeJeHHE B
Pas’IMYHBIX CUTYyallUsaX, IIPOSABIATHL TBOPUYECTBO U BOOOpa’keHUe,
OBITH MHUIIMATUBHBIM.

OBiazeHue YHHBepCaJIbHbIMH perysiTUBHBIMU
IeCTBUAMMU:

1) camoopraHusanus:

UCI0JIb30BATh OMOJIOTHYECKWe SHAHUA [JId  BBIABJIEHUSA
IIpo6JIeM U UX pellleHUs B )KU3HEHHBIX U YUeOHBIX CUTYallUiIX;

BBIOMpaTh Ha OCHOBE OHMOJOIMYECKUX 3HAHUU IleJIeBble U
CMBICJIOBBIE YCTAaHOBKU B CBOUX [JeWCTBUSAX M IIOCTYIKAX II0
OTHOIIIEHUI0 K >KWBOU IIPUPOJE, CBOEMY 3IOPOBBI0 U 340POBBLIO
OKPY KaIIIUX;

CaMOCTOSTEILHO OCYII[eCTBJISATh I103HaBaTeJbHYI0
IesaTeJIbHOCTDh, BBIABJIATHL IIPO6JEeMBI, CTABUTHL U (OPMYJIHMPOBATH
coOCTBeHHEBIEe 33/layd B 00pas’oBaTesIbHOM [IeATeJIbHOCTH WU
>KU3HEHHBIX CUTYyallusiX;

CaMOCTOATEJILHO COCTaBJIATh IUIAH peIleHus IIPoOJIeEMBl C
YUETOM UMERIIUXCSI PecypcoB, COOCTBEHHBLIX BO3MOXKHOCTEU U
IIpeaIIOuTeHUH;

IaBaTh OI[eHKY HOBBLIM CUTYaITUIM;

pacIIupgaTh paMKM y4eOHOrO IIpegMeTa Ha OCHOBe JIMYHBIX
IIpeaIoYTeHUuY,

nejaTb OCO3HAHHBIM BBIOOP, apryMeHTHUPOBATh €ro, OpaTh
OTBETCTBEHHOCTH 3a PellleHUE;

OLleHUBATh IIPUOOPETEHHEBIN OIIBIT;

CIIOCOOCTBOBATh (GOPMUPOBAHUI U IIPOSIBJIEHUIO IIIUPOKOM
IPYAUILTUU B PasHBIX 00/1aCTIX 3HAHUM, IIOCTOSHHO IIOBBINIATH CBOM
oOpasoBaTeJbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:



TaBaThb OIIeHKY HOBBIM CUTyaIlUsIM, BHOCUTH KOPPEKTHUBHI B
nesITeJIbHOCTD, OIfeHUBATh COOTBETCTBHE Pe3yIbTAaTOB IeJISIM;

BJIaIeTh HaBbIKaMH II03HAaBaTeJbHOM pedyeKCHH  Kak
0CO3HAHUS COBEpIIaeMbIX AeHMCTBUM U MBICJIUTEIbHBIX IIPOITECCOB,
WX Pe3yJbTaTOB U OCHOBAHHM, UCIIOJIH30BaTh IIPUEMBI pedieKCUHr
IJISI OIIEHKH CUTYyaIlUuH, BEIOOpa BEPHOI0 PeIleHus;

yMeTh OIleHUBaTb PHUCKA M CBOEBpPeMEHHO NPHUHUMATh
pellleHus 10 UX CHIYKeHHIO;

IIPUHUMAaTh MOTHBBI U apPryMeHTHl JPYyTHUX [PHU aHaJIH3e
pe3yabTaTOB AeATeJTbHOCTH;

3) npuHATHE Ce0s U APYTUX:

IIPUHUMATD Ce6s1, HIOHUMAasi CBOU HeJJOCTaTKU U IOCTOUHCTBA;

IIPUHUMAaTh MOTHBBI U apryMeHTHl JPYTHUX NOPHU aHaJIH3e
pe3yIbTaTOB AeATeJTbHOCTH;

IIpHU3HaBaTh CBOE IIPaBO U IIPaBO IPYTHUX Ha ONTHUOKH;

pasBUBaTh CIIOCOOHOCTH IIOHUMAaThb MHUP C HO3UIIMHU JIPYIOTro
YesI0BeKa.

INPEAMETHBIE PE3VJ/IBTATBI

IIpegMeTHBIE pe3yabTaTBl O0CBOeHHda IporpamMMbl COO 110
Oouosioru Ha 6a30BOM YpOBHE BKJIYAKT CllelfUGUUYecKUe [JId
yuebHOro IipeaMera «bHUojsIorUdg» HayuyHble 3HAHUY, YMEHUd U
CIIOCOOBI  MEeMCTBUU  II0  OCBOEHUIO, HHTepHpeTalruu U
IIpeoOpasoBaHUI0 3HAHUM, BUALI [IeATeJbHOCTU II0 IIOJYYEeHUIO
HOBOI'O0 3HAaHUS U IIPUMEHEHUI 3HAaHUU B PA3JIMYHBIX YYeOHBIX
CUTyaludX, a TaKXe B peajJbHbIX JKHU3HEHHBIX CHUTYyalluidx,
CBSI3AHHBIX C OHMoJiorTMed. B IporpaMMe IIpefMeTHBIE Pe3yJIbTAThI
IIpe/iCTaBJIeHbI 110 TO/laM 00yUeHUs.

[IpemMeTHBIe pe3yJabTaThl OCBOEHUS YUYeOHOIO IIpeaMeTa
«buosiorus» € 10 Kknacce NOIKHBI OTPa’kaTh:

COOPMHUPOBAHHOCTL 3HAHUM O MeCTe U pPOJU OHUOJIOTUU B
CUCTeMe Hay4YHOI'0 3HAaHWA eCTeCTBEHHBLIX HayK, B GOPMUPOBAHUU
COBpPEMEHHOMN eCTeCTBEHHO-HAayYHOU KapTHUHBI MHpa U HAyYHOIO



MUPOBO33PEHUs, O BKJIaJle POCCUUCKUX U 3apyOe’KHBIX YUYEHBIX-
6M0JIOTOB B pasBUTHE OHOJIOTUU, QYHKIIMOHAJILHOM I'PaMOTHOCTHU
UeJI0BeKa JIJId pellleHUs )KU3SHEeHHBIX 3a/aY;

YyMeHHe pacKphIBaTh COoMleprKaHHe OMOJIOTUYECKUX TEPMHUHOB U
IIOHATUU: KU3Hb, KJIeTKa, OpraHu3M, MeTabousM (00MeH BelleCTB
U IIpeBpallleHre 3HEepTUU), roMeocTas (caMoperyadanus), ypoBHeBasd
OopraHusaIusg KUBBIX CUCTEM, CaMOBOCIIPOU3Be/IeHIe
(penmpoayKmusg), HacJaeACTBEHHOCTb, U3MEHUUBOCTb, POCT U
pasBUTUE;

yMeHUe u3jlaraTb OWOJIOTUYECKHe TeOopUU (KJIeTOUHad,
XpPOMOCOMHaAs, MyTal[HOHHAas, IleHTpaJbHad J0TMa MOJIEKYJIIPHOU
6uosioruu), 3akoHbl (I. MeHpmesns, T. Moprada, H. 1. BaBuioBa) u
yueHUs (0 IleHTpaxX MHOroo6pasus U IPOUCXOKAEHUSA KYJIbTYPHbBIX
pacteHud H. . BaBwioBa), oOIpefessaTh TPaHUIBl HUX
IIPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMeHUe BJIaJIeTh METOJaMU HAay4YHOI'0 II03HAaHUI B OMOJIOTHUU:
HaOJII0/leHre U OIMCAaHMe >KUBBIX CHCTeM, IIPOIIECCOB U SBJIEHUY,
opraHusana U I[poBeJeHNe OHOJOTUYECKOTO IKCIIepPUMEHTa,
BBIIBIDKEHNE  TUIOTe3bl, BBISIBJIeHUE 3aBUCHUMOCTH  MeXIy
UcCIelyeMbIMU BeJIMUUHAMUY, 06 bsACHEHUE [I0JIyYeHHBIX
pe3yJbTaTOB, HCIIOJIb30BAHHBLIX HAYUYHBLIX IIOHATUM, TeOpHUHA U
3aKOHOB, YMeHHe [ejlaTb BBIBOAbl Ha OCHOBAHUU II0JIyUYeHHBIX
pesyJILTaTOB;

YyMeHHe BBIJIEJIATH CYyIlleCTBEHHbIEe IIPU3HAKU BUPYCOB, KJIETOK
IPOKapHUOT U 39YKaApPUOT, OAHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
OpPraHusMOB, OCOOEHHOCTH IIPOIIeCCOB: OOMeHa BeIlecTB U
IIpeBpallleHus 3HepPruu B KJyeTKe, pOTOCUHTE3a, IJIACTUYECKOI0 U
9HepreTH4yeckoro o6MeHa, XeMOCHHTe3a, MHUTO03a, MeKo03a,
OIUIOZOTBOPEHMs, PasMHOXEHUsd, UWHAWBUAYAJILHOIO pPasBUTHUA
opraHusMa (OHTOreHes);

yMeHHe IIPUMEeHATH II0JIydyeHHble 3HAHUA I OO0BbACHEHU
OMOJIOTUYEeCKUX  IIPOIIECCOB U SBJEeHUM, [UId  [IPUHATHUA
IPaKTUYECKUX pelleHUUd B II0BCEJHEBHON JKHU3HU C IIeJbI0



obecrieyeHrs1 6e30IIaCHOCTHM CBOEr0 3I0POBbSI U 340POBbI
OKPY KaIIIUX JIIO/eH, COOII0AeHsI HOPM I'PaMOTHOIO II0BEJeHUs B
OKpy KarlIller IIPUPOAHOM Cpele, IIOHMMaHHWEe HEOOXOIUMOCTH
UCIIOJIb30BAHUA  JOCTMDKEHUM  COBPEMEHHOMW  OHOJIOTUU U
OMOTeXHOJIOITUH [IJIA PaliOHaJIbHOI0 IPUPO0II0Ib30BaHU;

YMeHUe pelllaTh 3JIeMeHTapHble TeHeTUYeCKUe 3aZjlauil Ha MOHO-
U [JUTHOpPULHOe CKpellluBaHUeE, CIeIVIEHHOe HacjeJl0BaHUE,
COCTABJIATL  CXeMbl  MOHOTMOPHUAHOIO  CKpeIllUBaHUA  [JIAd
IIpe/iCKa3saHus Hacjleq0BaHUA IPU3HAKOB Y OPraHu3MOB;

YyMeHUe BBINOJIHATE J1abopaTOpPHBIEe U IIpaKTUUYeCcKHue paboThl,
cobsrolaTh IpaBWila HIpu paboTre ¢ y4eOHBLIM U J1aO0OPATOPHBIM
ob0opyI0BaHUEM;

yMeHHe KPUTUYEeCKHU OlleHUBaThb U UHTEPIIPEeTUPOBATH
uHGOpMaIMl0  OHMOJIOTUYECKOTO  COJepKaHUsd, BKJIKYAIOIIYI0
IICeBIOHAYYHbIe 3HAHUA M3 PasJIUUYHBLIX HCTOYHUKOB (CpencTBa
MacCoBOM  HHOOpMAIMM, HAYYHO-IIONYJISIPHBIE  MaTepHasbl),
9TUYECKUe acIleKThl COBPEMEHHBLIX HCCAel0BaHUNM B OHOJIOTUY,
MeuIlHe, 0MOTeXHOJIOIUY;

yMeHHe CO03/aBaThb COOCTBeHHEBIE IIMCbMEHHbIe U YCTHEIE
cooOireHuss, 0600601ad  OHMOJIOTUYECKYH)  UHQOpMAIUI0 U3
HECKOJIbKUX HCTOYHUKOB, TPaMOTHO HCII0JIb30BaTh ITIOHATUUHBIN
anmnapaTt OHOJIOTUM.

[IpenrMeTHBIe pe3yJabTaThl OCBOEHUS YYeOHOIO IIpeaMeTa
«buoJsiorus» € 11 Kkaacce NOJIXKHBI OTPa’kaThb:

COOPMHUPOBAHHOCTL 3HAHUM O MeCTe U pPOJU OHMOJIOTUU B
CUCTeMe HAayYHOIO 3HAaHUS eCTeCTBEHHBLIX HayK, B QOpMUPOBaHUU
COBpPEMEHHOMN eCTeCTBEHHO-HAayUYHOU KapTHUHLI MHpa U HAyYHOIO
MUPOBO33PEHUS, O BKJIaJle POCCUMCKUX U 3apyOe’KHBIX YUYEHBIX-
O0MOJIOTOB B pasBUTHe OMOJIOTUU, QYHKIIMOHAJIbHON I'PaMOTHOCTH
YyeJIOBeKaA JIJId pellleHUs )KU3HEeHHBIX 3a/1ayY;

yMeHUe PacKphIBATh CO/lep KaHue OMOJIOTUUYECKUX TEPMUHOB U
IIOHATUM: BUJ, IIOIYJIALINS, TeHOQOH], 3BOJIIOIUS, ABUIKYIIIUE CUJIbI
(paxTOpHI) 9BOJIIOIIVY, IIPUCIIOCOOJIEHHOCTD OpPraHusMoB,



BUI000pasoBaHue, 9KO0JIOTHYeCKUe GaKTOopHL, 9KOCUCTEMA,
IIPOAYLIEHTHl,  KOHCYMEHTBI, peAylLleHThl, Ilelu  IIUTaHUd,
9KOJIOTHYeCKas MupaMua, 61oreoreHos, oruocdepa;

yMeHUe wu3jlaraTb OHOJIOTUYECKHWEe TeOpUU (9BOJIOIIMOHHASA
Teopud Y. /lapBUHA, CHUHTeTUUYECKas TeOPUA IBOJIIOIINU), 3aKOHBI U
3aKOHOMEPHOCTH (3apoasliieBoro cxoxcrsa K. M. bapa, ueperoBaHUA
[JIaBHBIX HAIIpaBJeHUNW U IyTed 3Boaroruu A. H. CeBeplioBa,
yueHUd 0 6uocepe B. U. BepHaICKOro0), ompeneaaTh IPAHUIIBI UX
IIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMeHUe BJIaJIeThb MeTOJaMU Hay4yHOro II03HaHUS B OMOJIOTUU:
HaOJII0leHe U OIIMCaHHe >XUBBLIX CHUCTeM, IIPOIleCCOB U SBJIEHUY,
opraHusanusd U IIpoBeJfeHUe OMOJIOTUYECKOIO0 IKCIIEpUMEHTa,
BBIIBU)KEHME THUIIOTe3bl, BBIABJIEHUE 3aBUCUMOCTH  MEXIy
HUccieyeMbIMU BeJIMYMHAaMU, 00bsICHEHUE TI0JIyYeHHBIX
pe3y/JIbTaToOB, WCIIOJIb30BAHHBIX HAyYHBIX IIOHATUN, TeOpUU U
3aKOHOB, yMeHHe [eslaTh BBIBOJAbI Ha OCHOBAHUU IIOJIyYEeHHBIX
Pe3yJIbTaToB;

YyMeHHe BBIJIeJIATH CYILIeCTBeHHBIe IIPHU3HAaKU CTPOeHUs
OMOJIOTUYEeCKUX O0O0BeKTOB: BHIO0B, IIONYJIAIIHHI, IIPOAYIIEHTOB,
KOHCYMEHTOB, peAylLleHTOB, OHOTeolleHO30B U  3KOCHUCTEM,
0COOEHHOCTH  IIPOIIECCOB:  HACJEICTBEHHONW  HM3MEHYUBOCTH,
eCcTeCTBeHHOI0 0TOOopa, BUA000pasoBaHMUs, IIPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JeHCTBUS 3KOJOTUYeCKHUX (GAKTOPOB HAa OpPTraHU3MEL,
IepeHoca BeIlecTB U IIOTOKa 3HEpPrud B  9KOCUCTEMAX,
AHTPOIIOTeHHBIX HM3MEHeHUU B 3IKOCHUCTeMaxX CBOEM MeCTHOCTY,
KPYTrOBOPOTA BeIeCTB U OMOTe0XUMHUUYECKHUX ITUKJIOB B 61ochepe;

yMeHUe [PUMEHSTh II0JIy4eHHble 3HAHUA [UI1 OOBsICHEHUS
OMOJIOTUYECKUX  IIPOIECCOB U SBJEHUMN, [UI1  IIPUHATHI
IIPaKTUYECKUX pelleHUM B II0BCeJHEBHOM JKU3HU C IIeJIbI0
obecrieyeHus1 6e30IIaCHOCTHM CBOEr0 3I0POBbSI U  340POBbI
OKPY>KaIIUX JIIO/IeHN, COOII0eHHsI HOPM IPaMOTHOTIO IIOBEeHUS B
OKpy’KallIlled IPUPOSHOM Ccpeje, IIOHUMaHUe HeoO6XOAMMOCTH



UCIOJIb30BAHUS  JOCTYDKEHUN COBpPeMEeHHON OHOJIOTMM I
ParoOHaIbLHOTO IIPUPOIOII0IL30BaAHNS,;

yMeHUe pellaTh 3JleMeHTapHble OHMOJIOTUYeCKHe 3a/iayy,
COCTaBJISAITH CXeMBbI IIEpeHO0Ca BeIleCTB U SHEPTHUM B 3KOCHCTeMax
(1I1eru IMUuTaHusg);

YyMeHUe BBIIOJIHATEL J1abopaTOpPHBIEe U IIpaKTUUYeCcKHue paboTHI,
cobrolaTh IpaBWia Ipu pabore ¢ y4eOHBIM U JIaOOPATOPHBIM
obopyoBaHUEM;

yMeHHe KPUTUYEeCKH OLleHMBaTh U UHTEPIIPEeTUPOBATH
UHGOpMAIMI0  OMOJIOTUYECKOTO  COJepKaHUsd, BKJ/IKYAIOIIYI0
IICeBJIOHAYYHbIe 3HAHUA M3 PasJIUYHBLIX HCTOYHUKOB (CpefcTBa
MaccoBOM HHPoOpMaIMM, HAYYHO-IIOIYJIApHbIe  MaTepuasbl),
paccMaTpuBaTh rs106a/JIbHbIE 9KOJIOTUYECKUE IIPO06JIEMBI
COBPEMEHHOCTU, POPMUPOBAThH 110 OTHOIIIEHUI) K HUM COOCTBEHHYIO
II03UIIUIO;

yMeHHe CO03/1aBaTh COOCTBeHHLIE IIMCbMEHHble U YCTHEIE
cooOIleHuss, 0000Iasgs  OMOJIOTHYECKYHD  HUHPOpMAIIUI0 U3
HeCKOJIbKUX HCTOYHUKOB, I'PaMOTHO WCII0JIb30BaTh ITOHATUWHBIN
anmnapaTt OHOJIOTUM.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosimuecTBO 4YacoB JJIEKTPOHHEbIE
Ne HauMeHoOBaHUe pa3sgejioB U TeEM (mudpossle)
KoHTpoabH | IIpakTHUeck
/i IIporpaMmsbI Bcero oOpa3oBaTeJsIbHBIE
ble paboThl | He paboThI
pecypchl
bubanoreka I[OK
1 buoJiorusa Kak HayKa 2 0.5 https://m.edsoo.ru/7f41
€292
bubanoreka IJOK
2 KuBBIe CHCTEMEBI U UX OpraHU3aIusd 1 https://m.edsoo.ru/7f41
€292
. bubanoreka IJOK
XUMUUYECKUHU COCTaB U CTPOEeHHe
3 8 1 https://m.edsoo.ru/7f41
KJIETKU
€292
bu6smoreka I[JOK
4 JKusHenmesaTeIbHOCTE KJIETKH 6 https://m.edsoo.ru/7f41
c292
bubsnoTteka [IOK
PasMHOKeHHe U UHIUBUIyaJIbHOE
5 S5 1 https://m.edsoo.ru/7f41
pasBUTHEe OPraHU3MOB
c292
bubaroreka [[OK
HacsieIcCTBEHHOCTh U USMEHUYUBOCTD
6 8 1.5 https://m.edsoo.ru/7f41

OpPTaHHU3MOB

€292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

CeJieKITHsI OpraHU3MOB. OCHOBBI

bubauroreka IJOK

3 https://m.edsoo.ru/7f41
OMOTeXHOJIOTUH
c292
bubanoreka I[OK
PesepBHOe BpeMa 1 https://m.edsoo.ru/7f41
c292
OBIIIEE KOJIMYECTBO YACOB I1O 31

ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIIACC

KosimyecTBO 4acoB JJIeKTPOHHBIE
HauMeHOBaHUe pa3/eyoB U TEM (mudpossie)
Ne o/t KoHTposbH | IIpakTHyeck
IporpaMmsbI Bcero oOpasoBaTeJIbHbIE
ple paboThI | Me paboThI
pecypcsl
bubsmoreka I[OK
1 IBOJIIOITMOHHAs OMO0JIOTHS 9 1 https://m.edsoo.ru/7f41
cc74
bubsmoreka IIOK
BO3HUKHOBeHUE U pasBUTHE
2 9 0.5 https://m.edsoo.ru/7f41
JKU3HU Ha 3eMJie
cc74
bubanoreka I[OK
3 OpraHusMbl U OKpy’>KarIias cpega ) 1 https://m.edsoo.ru/7f41
cc/4
bubamoreka IIOK
Coo6I111ecTBa U 9KOJIOTUYECKUE
4 9 https://m.edsoo.ru/7f41
CHUCTEeMBI
cc/4
bubamoreka IIOK
5 PesepBHOe BpeMsl 2 1 https://m.edsoo.ru/7f41
cc74
OBIIIEE KOJMYECTBO YACOB II0
34 1 2.5

ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IIOYPOYHOE INTAHUPOBAHHE
10 KITACC

KosimuecTBO 4YacoB 1 JJIEKTPOHHEIE
ara

Ne nudpoBLIe
Tema ypoka KonTposibH | IIpakTHyeck | H3Yy4YeH

/i Bcero

oOpasoBaTeyIbHBIE

ple pa0doThl | He paboThI s
pecypchl

bubanoreka I[OK
https://m.edsoo.ru/863e
1 buoJiorusa B cucTeMe HayK 1 6122
https://m.edsoo.ru/863e
632a

MeToAbI IT03HAHUS >KUBOH

HpUpPOaLL. [IpaKkTHUUYecKas
PHP P bubsiroreka IJOK

1 0.5 https://m.edsoo.ru/863e
6122

paboTa Ne 1 «/criosib3oBaHUe

Pa3IUYHBIX METO[0B IPHU
U3yYeHUH OMOJIOTHYECKHUX
00 HLEeKTOB»

bubsimoreka IJOK
BbHosiornyeckue CUCTEMBI,
3 1 https://m.edsoo.ru/863e
IIPOIIECCHl U UX U3yUEHUe 6564

. bubsmoreka I[OK
XUMHUECKHUU COCTaB KJIETKHU.
4 1 https://m.edsoo.ru/863e
Boza 1 MuHepasibHbIe COJIU 6740

) besiku. CocTaB U CTpOeHUe 1 bubsimoTeka IIOK



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

0eJIKOB

https://m.edsoo.ru/863e
6b72

depMeHThl — 6HOJIOTHYECKHUE
KaTausaTopsl. JJabopaTopHas
pa6oTa Ne 1 «H3yueHHUe

buobsimoreka IJOK

6 . 0.5 https://m.edsoo.ru/863e
KaTaJIUTUUYeCKON aKTUBHOCTU 6b72
depMeHTOB (Ha IpuUMepe -
aMuIasbl WU KaTalasbl)»
bubsmoreka I[OK
7 VrieBoawl. JIMITUEI https://m.edsoo.ru/863e
6870
bubsmoreka I[OK
8 HykJienHOBEBIE KHUCIOTEL. AT® https://m.edsoo.ru/863e
6d5c
bubsmoreka I[OK
HicTopusd ¥ MeTOIBI U3YUEHUSA
9 https://m.edsoo.ru/863e
KIeTKU. KileToyHas Teopus
6e88
10 KiteTka Kax I1eJI0CTHAas KUBasd
cucreMa
11 CTpoeHMe 3yKapUOTHYECKOM 0.5 bu6samnoreka IIOK

KyIeTKH. JJTabopaTopHasa pabora
Ne 2 «MI3yueHUe CTPOEHUSA
KJIETOK pacTeHUH, J)KUBOTHBIX,
I'pUOOB U GaKTepUU II0[
MUKPOCKOIIOM Ha I'OTOBBIX

https://m.edsoo.ru/863e
6£f0
https://m.edsoo.ru/863e
716c¢



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

MHUKPOIIperiapaTax 1 ux
OITCaHUE»

12

O6MeH BeNlecTB HJIH

bubsmoreka I[OK
https://m.edsoo.ru/863e

MeTaboJI3M
766¢
bubsmoreka I[OK
13 ®oTOCHUHTES. XeMOCHUHTES https://m.edsoo.ru/863e
7¢98
bubsmoreka I[OK
14 JHepreTUYeCKU 06MeH https://m.edsoo.ru/863e
7aae
JKM3HEeHHBIN ITUKJI KJIeTKHU.
JlesieHre KjIeTKHU. MUTOS.
JlabopaTopHasg pa6oTta Ne 3 bu6smoreka IIOK
15 «HabJiromeHre MUTO3a B 0.5 https://m.edsoo.ru/863e
KJIETKaxX KOHUMKa KOpeIrKa 7dc4
JIyKa Ha TOTOBBIX
MUKpOIIperapaTax»
bubimoteka IIOK
brocuHTe3 6esika. Peakius 1
16 https://m.edsoo.ru/863e
MaTPUYHOIO CUHTE3a
796e
buobsimoreka IJOK
TpaHcasauga — 6UOCUHTE3
17 https://m.edsoo.ru/863e
6eJika
796e
18 HexyieTouHbIe GOPMBI KU3HU bu6samoreka IIOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

— BUPYCHI

https://m.edsoo.ru/863e
7540

®opMEI pasMHOKeHU

bubsmoreka I[OK
https://m.edsoo.ru/863e

19 81b6
OPTarisMos https://m.edsoo.ru/863e
83le
bubsmoreka I[OK
20 Meii03 https://m.edsoo.ru/863e
7f4a
O6pa3oBaHMe U pasBUTHE
II0JIOBBIX KJIETOK.
OIU10I0TBOPEHME. bu6smoreka IIOK
21 JlabopaTopHag pabora Ne 4 0.5 https://m.edsoo.ru/863e
«/I3yueHue CTPOeHUS 81b6
II0JIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperiapaTax»
MHauBUAyaJIbHOE pasBUTHE Bubsmotexa [[OK
22 OpraHU3MOB https://m.edsoo.ru/863e
8436
l'eHeTHKa — HayKa 0 bu6samroreka IIOK
23 HaCJIeICTBEHHOCTU U https://m.edsoo.ru/863e
U3MEHYHBOCTH 8612
24 3aKOHOMEPHOCTH bu6anoreka IIOK

HacC/ieq0OBaHUA ITPU3HAKOB.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e

MoHorubpumHoe
CKpeluBaHUe

8878

JUTHUOPUIHOE CKpellBaHUe.

bubanoreka I[OK

25 3aKO0H HEe3aBUCUMOTO https://m.edsoo.ru/863e
HacJIeIoBaHUsI IIPHU3HAKOB 89a4
CreruieHHOe HacjieJoBaHUe
IIPU3HAKOB. JlJabopaTopHas
pa6oTa Ne 5 «H3yueHUe
bubanoreka I[OK
pe3yJaIbTaTOB MOHOTHOPUIHOTO
26 0.5 https://m.edsoo.ru/863e
U TUTUOPUHOTO 8060
CKpeIUBaHUs y IP030PUIbI -
Ha rOTOBBIX
MUKpOIIperapaTax»
I'eHeTHKa I10J1A. bubsmoreka I[OK
27 HaciiemoBaHuMe IIpHU3HAaKOB, https://m.edsoo.ru/863e
CLIEIIJIEHHBIX C II0JIOM 8c60
N3sMeHUYUBOCTE.
HeHnacsecrBeHHasd
U3MEeHUYUBOCTh. JJabopaTopHas
bubsmoreka I[OK
pabora Ne 6. isyueHUe
28 0.5 https://m.edsoo.ru/863e

MOIUPUKAITUOHHOM!
U3MEeHUYMBOCTH, IIOCTPOEHUE
BapHAaIlMOHHOTO pgfa 1
BapUaIlMOHHOU KPUBO»

8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

HaciencrBeHHasa
U3MEHUYUBOCTh. JJabopaTopHas

bubsmoreka I[OK

29 paboTa Ne 7. «AHa/IU3 MyTalui 1 0.5 https://m.edsoo.ru/863e
y Ap030QHIbl HA TOTOBBIX 8efe
MUKpOIIperapaTax»

bubsmoreka I[OK
30 l'eHeTHKa yesioBeKa 1 https://m.edsoo.ru/863e
8d78
PesepBHBLIN ypoK. O60011IeHHE

31 1o TeMe «HacyieICTBEeHHOCTb U 1

U3MEHUYUBOCTh OPTaHU3MOB»
bubsmoreka I[OK
CesteKIUd Kak HayKa U

32 1 https://m.edsoo.ru/863e
mpoigecc 9214
MeTobI U JOCTHUKEHUA bubsmoreka I[OK

33 CeJIEKITUU pacTeHU U 1 https://m.edsoo.ru/863e
JKUBOTHBIX 9214

bubanoreka I[OK
BHOTexXHOJ/I0THSA KaK 0Tpaciab

34 1 https://m.edsoo.ru/863e

IIPOU3BO/ICTBA 9336
OBIIEE KOJIMYECTBO YACOB II10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

11 KJIIACC

KositmyecTBO 4YacoB 1 JJIeKTPOHHBIE
ara
Ne nuppoBkeIe
Tema ypoka KourpospH | IIpakTHyeck | H3y4YeH
o/ Bcero oOpasoBaTe/IbHBIE
ple paboThl | He padoThI s
pecypchl
. bubsmoreka I[OK
IBOJIIOITUSA U METO/MBI eé
1 1 https://m.edsoo.ru/863e
U3yYeHUs
a20e
bubsmroreka I[OK
Hctopud pasBUTHUA
2 . 1 https://m.edsoo.ru/863e
IIpe/iCTaBJIeHUM 00 9BOJIIOIUU
9570
bubanoreka I[OK
3 MUKPO3BOJIOITHA 1 https://m.edsoo.ru/863e
9cle
[Tomysamiya Kak
3JleMeHTapHas eJUHUIIA BUIa
bubamoreka I[OK
U 3BOJIOIIMU. JJabopaTopHas
4 1 0.5 https://m.edsoo.ru/863e
pa6oTa Ne 1 «CpaBHEHUE 99¢6
BUJIOB 110 MOP)OJIOTUUECKOMY
KPUTEPUIO»
JABIDKYIIIUE CUJIBI bubsmoreka I[OK
5 (a;sleMeHTapHbIe GAKTOPHI) 1 https://m.edsoo.ru/863e
3BOJIIOITUU 9da4
6 EcTecTBeHHBIN 0TOOP U €ro 1 bu6smoreka IIOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

$OopMEI

https://m.edsoo.ru/863e
9ed0

PEBYJIBTaTI)I IBOJIIOITHUH:

IIPUCIIOCOOBI€HHOCTh
OpPraHMU3MOB U
BH/I000pa3oBaHUe. bu6mmoreka IIOK
7 JlabopaTopHad paborta Ne 2 0.5 https://m.edsoo.ru/863e
«OnucaHue 9fde
MIPUCIIOCOOJIEeHHOCTH
opraHusMa U eé
OTHOCHUTEeJILHOTO XapaKTepa»
bubsmoreka I[OK
HarmpaBysieHUA U IIyTHU
8 https://m.edsoo.ru/863e
MAaKpPO3BOJIIOITUU
P . 9cle
9 Heo6paTHUMOCTh 3BOJIIOITUNA
10 HcTopusd )KU3HU Ha 3eMiie U
MeTO/IbI €€ U3yUYeHUs]
bubsmroreka I[OK
['UI10TE3BI IPOUCXOKIEHUSI
11 https://m.edsoo.ru/863e
’KU3HU Ha 3eMJie
a5ab
bubsmoreka I[OK
PasBuTHe KU3HU Ha 3eMJIe 110
12 504 S, https://m.edsoo.ru/863e
M M IIepHoiaM
p pHOL a6be
13 OCHOBHBbIE 9Talbl 3BOJIHITUH 0.5 bubanoreka I[OK

PaCTUTEJILHOTO U JKHUBOTHOTO

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

mupa. [I[pakTryeckas paboTa
Ne 1 «MI3yueHUe UCKOIIaeMBIX
OCTAaTKOB pacTeHUU U
KUBOTHBIX B KOJJIEKITHAAX»

CoBpeMeHHad cUCTEMA

bubsirmoreka IJOK

14 https://m.edsoo.ru/863e
OpraHUYecKoro Mupa
a48e
bubsirmoreka IJOK
IBOJIIOITUS YejIoBeKa
15 https://m.edsoo.ru/863e
(aHTpOIOreHes)
aczc
bubimoTeka IIOK
ABroKyIre CUiIbI (GaKTOPHI) I
16 https://m.edsoo.ru/863e
aHTpPOIIOreHes3a
P ad44
17 OCHOBHBIE CTaITUU IBOJIIOITUU
YesI0BeKa
YeJsioBeuecKue pacel U bubsmoreka IIOK
18 IIPUPOAHEBIE afallTaIllH https://m.edsoo.ru/863e
gyeJIoBeKa aea2
PesepBHLIN ypoK. O60011eH1E
19 110 TeMe «BOSHUKHOBeHUEe U
pasBUTHE )KU3HU Ha 3eMJIe»
20 JKoJIoTUd KaK HaykKa
bubsmoreka I[OK
Cpenpl 06UTaHUA U
21 https://m.edsoo.ru/863e

9KoJIoThYecKue GaKTOPHI

afec



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc

AbuoTruyeckue GpaKTOPHIL.
JlabopaTopHad pabora Ne 3.
«Mop@dosoruyeckue
0CO0EeHHOCTH pacTeHU! U3

bubamoreka I[OK

22 0.5 https://m.edsoo.ru/863e
PasHbBIX MeCT OOUTaHUI». b10e
JlabopaTopHasg paboTa Ne 4.
«BsiusgHUE cBeTa Ha POCT U
pasBUTHE YepeHKOB KoJieyca»
bubsmoreka I[OK
23 buotuueckue ¢paKTOPbI https://m.edsoo.ru/863e
b348
JKOJIOTUYEeCKUe
XapaKTepUCTUKU IIOMIYJIAITUH.
[IpakTuueckas pabora Ne 2
24 . 0.5
«[IogcueT MI0THOCTHU
IIOITYJIAITUM PasHbBIX BHU/I0B
pacTeHuM»
bubsmoreka I[OK
Coob111ecTBa OPraHMU3MOB —
25 SHOIIEHOS https://m.edsoo.ru/863e
1 b46a
bubsmoreka I[OK
IKOJIOTUYECKHEe CUCTEMBI
26 https://m.edsoo.ru/863e
(3KOCHUCTEMBI)
b46a
27 OCHOBHGbIE IT0Ka3aTeJHu bubanoreka I[OK

9KOCHUCTEMBI. IKOJIOTHYECKHe

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



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

nupamMuael. CBOMCTBA

b5fa
aKocucreM. CyKIieccus
28 ITpupoHEIE 3KOCUCTEMBI 1
29 AHTpPOIIOTeHHEBIE 9KOCHUCTEMEI 1
bruocdepa — riobanbHas bubmrorexa LIOK
30 1 https://m.edsoo.ru/863e
dKocHucTeMa 3eMJIHu
bb5e
buobsimoreka IJOK
3aKOHOMEpPHOCTH
31 1 https://m.edsoo.ru/863e
CYILI[eCTBOBaHUs OMOCHEPHI
bd16
32 UestoBeueCTBO B 6uochepe 1
3eMiu
Pe3epBHBIN ypoK. O600111eHIE
33 TeMbI «Coo0I11ecTBa U 1
9KOJIOTUYECKHUEe CUCTEMBbI»
bubsiroreka IJOK
Cocy1iecTBOBaHUe IIPUPOABI U
34 1 https://m.edsoo.ru/863e
yeJjioBeuecTBa
bale
OBIIEE KOJTMYECTBO YACOB II0 34 25

ITPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa




YYEBHO-METOJHYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'O ITPOIIECCA
OBSI3ATE/IBHBIE YYEBHBIE MATEPHUAJIBI AJIA VAEHHKA

» buoJsiorug, 10 kiacc/ ITaceuHuk B.B., KameHckuii A.A., Py6110B A.M.
u 1p.; llox pemakiueii Ilaceuduka B.B. AKIIiOHepHOe 06111eCTBO
«A3naTtenbCcTBO «IIpocBeIlieHHEe»

» buoJstorug, 11 kiacc/ IllaceuHuk B.B., KameHckuii A.A., Py6110B A.M.
u apyrue /Ilox pex. Ilaceunuka B.B., AKITMOHepHOe 00II[eCTBO

«M3maTesbCTBO «IIpocBeIeHue»

METOANYECKHUE MATEPHUAJIBI UIS1 VAUTEJIA
buoJiorus. 10 kiacc / T'eHeTHKa 1moJsa. HaciiemoBaHue
IIPU3HAKOB, CIIEIVIEHHEBIX C I1010M. — URL:

https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html

ITUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECVPCBI CETH
HHTEPHET
https://lesson.edu.ru/06/05

https://resh.edu.ru/subject/5/









