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I[TOACHUTEJIbBHAA 3AIIMCKA

ITpu pa3paboTke nMporpamMMsl 110 OHMOIOTHHM TEOPEeTHUECKYO0 OCHOBY /IS OTIpe/iesieHHsI TIOAXO0Z0B K
(hopMHPOBaHUIO COZiep>KaHUst yueOHOro rpeiMeTa «BHOOTHs» COCTaBUIIN: KOHLIENTyaIbHbIe
nonokenuss PI'OC COO o B3auM000yC/IOB/IEHHOCTH 1jeiel, CofiepKaHusl, pe3y/IbTaTOB 00yueHus U
TpebOoBaHMH K YPOBHIO TIOTOTOBKU BBIMTYCKHUKOB, TOJIOXKEHHUs1 00 00IIMX 11e/IsIX ¥ TIPUHIIUIIAX,
XapaKTepHU3YIOIIUX COBPEMEeHHOE COCTOSIHIE CHCTeMbI CpeZiHero o01iero oo6pa3oBaHus B
Poccwuiickoli Pefiepariyu, a Tak>Ke MOJIOKeHUsI 0 crieljduke OUOIOTHH, € 3HauUeHWH B TIO3HAaHUU
JKMBOM TTPUPO/bI ¥ 00ecTieueHnH CyIieCTBOBaHKMS uesioBedeckoro obimectBa. CormacHO Ha3BaHHBIM
TIOJIOXKEHUSIM, OTpeZie/ieHbl OCHOBHBIE (DYHKIIMU MPOTPAaMMbI TI0 OHOJIOTHY U e€ CTPYKTYpa.
[TporpamMma 1o 6MOJIOTHM JAET TIPeZICTaB/IeHHE O TesisiX, 00 0011el cTpaTeruu o0yueHws,
BOCITUTAHUS U Pa3BUTHsI 00yUaroIUXCs CPeACTBAMU yueOHOTo TipemeTta «buosorusi», onpezenser
o0s13aTenIbHOE TIPeIMETHOE COZiepKaHue, ero CTPYKTYPY, pacripe/iesieHre TI0 paszienaM U TeMam,
PEKOMEH/TyeMYI0 MO C/Ie/I0BaTe/IbHOCTb U3yUeHUsl yueOHOro MaTeprasa C yUéTOM MeXKIpeJMeTHBIX
Y BHYTPHIIPEJMETHBIX CBsI3el, JIOTMKA 00pa30BaTe/IbHOTO MPOL{ecca, BO3PACTHBIX 0COOEHHOCTEH
00yyaroIMXxcs.

B nporpamme 1o 6HOIOTHM TaK)Ke YUHUTHIBAIOTCSI TPeOOBaHMS K T/IAHUPYEMBIM JINUHOCTHBIM,
MeTarnpeMeTHbIM U TIPeIMETHBIM pe3y/ibTaTaM 00yueHus B JOPMUPOBAHWU OCHOBHBIX BUZIOB
yueOHO-TT03HaBaTeTbHOU JIesITe/TbHOCTH/YUeOHBIX IeMCTBUH 00yUaroInxcst 0 0CBOEHUIO
coziepyKaHusi OMOJIOrMueCKOTo 00pa30BaHMSI.

B niporpamme o 6uosorun (10-11 kmaccel, 6a30BbIN YPOBEHb) peasTru30BaH MPUHIIUTI
TIPeeMCTBEHHOCTH B U3y4YeHUH OMosioruu, Oyarofapst 4eMy B Hel POCMaTpUBAETCs
HAIpaBIeHHOCTh Ha pa3BUTHE 3HaHHUM, CBS3aHHBIX C (HOPMHUPOBaHMEM eCTeCTBeHHO-HayUYHOTO
MHMPOBO33p€eHUs], IIeHHOCTHBIX OPUEHTALIUHI TMYHOCTH, SKOJIOTUYECKOTO MBIIILJIEHHS],
TIpeZICTaB/IeHHH O 37I0pOBOM 00pa3e >XU3HU U OepeXXHbIM OTHOILIEHUEM K OKPY Karolllel pUpOIHOM
cpeze. [TosToMy HapsiZly C u3ydyeHueM 0011[e0H0I0rHYeCKUX TEOPHH, a TaK)Ke 3HAaHWH O CTPOeHUH
JKMBBIX CCTEM Pa3HOTO PaHTa U CyLHOCTH OCHOBHBIX ITPOTEKAIOIIMX B HAX MPOLIECCOB B
nporpamme 1o OHOJIOTHY yie/IeHO BHUMaHHe UCIIO/Ib30BaHUIO TIO/TyUeHHBIX 3HaHUH B
TIOBCeJHEBHOM JKU3HU [|JIs PellleHNs TIPUK/IaHbIX 3a/ja4, B TOM YKc/ie: MPOGHIaKTUKA
HaC/Ie[ICTBEHHBIX 3a00/1eBaHMI UeIoBeKa, MeAUKO-TeHETHUECKOTO KOHCY/TETUPOBaHMS,
000CHOBaHMsI 3KOJIOTHYeCKH 1ie/ieco00pa3HOro MoBe/ieHNsI B OKPY KaroIleil TpUPOJHO cpefe,
aHa/IM3a BIMSTHUSL XO3SICTBEHHOM /1eSITe/TbHOCTH Ue/IoBeKa Ha COCTOSIHME TTPUPOHBIX U
MCKYCCTBEHHBIX 9KOCHCTeM. YCHIeHre BHUMaHUs K TIPUK/IaZHOW HAlpaBIeHHOCTH yueOHOro
npesameta «brosorys» NpogUKToBaHO HeOOXOAUMOCTbIO 0becrieueHust yCI0BUM /1S pellieHust
OZIHOM M3 aKTya/IbHBIX 33/lau IIKOILHOTO OMO/IOrHueCcKOro 00pa3oBaHusi, KOTOpasi IpeAriosiaraet
(opMUpoBaHue y 00yJaroIMXCsi CIOCOOHOCTH aZlanTUPOBATLCS K U3MEHEHHSIM IMHAMUYHO
Pa3BHBAOIL[ETOCST COBPEMEHHOT0 MUPA.

Buonorust Ha ypoBHe cpefiHero o6ijero obpa3oBaHust 3aHUMaeT BaykHoe Mecto. OHa obecrieurBaeT
(opmrpoBaHue y 00yJaroIyxcsi MpeJCTaBlIeHUd 0 HAYYHOW KapTHHEe MUPA, pacliypsieT 1
0000111aeT 3HaHUS O KMBOU MPUPO/ie, €€ OTIMUMTE/TbHBIX MPU3HAKaX — YPOBHEBOUM OpraHU3alvu U
9BOJTIOL[MH, CO3/Ia€T yCIOBUS JJIs1: TIO3HAHKS 3aKOHOB YKMBOU MPUPO/BI, HOpMUPOBaHMS
(DYHKIIMOHAIbHOM T'PaMOTHOCTH, HAaBBIKOB 3/10pPOBOT0 1 Oe30macHOro obpasa >Ku3HH,
9KO0JIOTUYECKOTO MBILUIeHHs], [IEHHOCTHOTO OTHOIIEHUS K )KUBOW TIPUPOZE U YeSIOBEKY.

Bosbiioe 3HaUeHWe OUOJIOTHST UMEET TaKXKe /ISl PELIeHUs] BOCITUTATEe/IbHBIX U Pa3BUBAIOIINX 3a7iau
cpezHero ob1ero o6pa3oBaHusl, COL[UaMM3alUK 00yuaromuxcs. M3yuenue 6uooruu obecrieurBaet
YCJI0OBUS 7151 (JOPMUPOBAHUS MHTE/IEKTYaTbHbIX, KOMMYHUKALIMOHHBIX U MH()OPMALMOHHBIX
HaBBIKOB, 3CTeTUUYECKOU KY/IBTYPBI, CTIOCOOCTBYeT MHTerpalii 61o0rnyeCcKux 3HaHUH C
TIpe/ICTaB/IEHUSIMU U3 IPYTUX YUeOHbIX MPeJMeTOB, B YaCTHOCTH, (PU3UKKU, XUMUH U Teorpadum.
Has3BaHHbIe 10/I0’KeHUs 0 TIpeiHa3HaueHNH yueOHoro ripeiMeTa «brosorus» cocTaBU/IN OCHOBY
JJIs1 OTIpe/ie/IeHHs TIOAX0JI0B K 0TOOPY M CTPYKTYPUPOBAHHUIO €ro CO/lepyKaHusl, TIPe/ICTaBIEHHOTO B
nporpamme 10 6HOIOTHH.



Ot6op cozepkanus yuebHoro npegmeta «bronorusi» Ha 6a30BOM ypOBHE OCYIIeCTBIIEH C TIO3ULAN
Ky/IbTYPOCO0Opa3HOro TMofxXo/ia, B COOTBETCTBHUHU C KOTOPBIM 00yUaroIrecs J0/KHbI 0CBOUTh
3HaHUS M yMEeHWsI, 3HaUMMBbIe 711 )OPMUPOBaHUs 00I1Ieli Ky/IbTYPbI, OTIpe/esIsiolie afleKBaTHOe
TIOBe/IeHre uesioBeKa B OKPY»Karolliel TpUPO/HOM cpefie, BOCTpeOOBaHHbIe B TTOBCEHEBHOM KU3HU
¥ TIPAaKTHUUEeCKOM AesTensHOCTH. Ocoboe MecTo B 3TOM CHCTeMe 3HAHWI 3aHUMAIOT 3/1IeMeHThI
Cofiep>KaHusi, KOTOpbIe CTy)KaT 0CHOBOM Z1/1s1 (hOpMHPOBaHKs TIpeJCTaBlIeHU 0 COBDEMEHHOM
eCTeCTBeHHO-HayYHOU KapTHHEe MHPA M LeHHOCTHBIX OPHUEeHTALMSAX TMYHOCTH, CITOCOOCTBYOIIX
rymMaHu3aLuu Ouonoruyeckoro obpa3oBaHusi.

CTpyKTypHUpOBaHHe COJiep>KaHHsl yueOHOTO MaTeprasa B TporpaMme o OMOJIOTHUH OCYIIeCTB/IEHO C
YUETOM MPUOPUTETHOTO 3HAUeHUs 3HaHWUM 00 OT/TMUUTE/IbHBIX 0COOEHHOCTSX )KUBOW TIPUPO/IBL, O eé
YPOBHEBO! OpraHM3aluy ¥ 3BOMIIOLUH. B COOTBETCTBHY C 3TUM B CTPYKType yueOHOro rpeameTa
«Bbuonorusi» BeIjleneHbl CIeAyIOIIe Coiep)KaTe/ibHble TUHUU: «buonorus kak Hayka. MeTozbl
HAy4YHOTO TI03HaHUs», «KieTka Kak 6rosornueckas cucremMa», «OpraHnsm Kak 6uosiornyeckast
cucrema», «CrucremMa 1 MHOroobpasue OpraHiyeckoro MUpa», «OBOJHOLIYSL XKUBOU TTPUPOJbI»,
«3JKOCHCTEMBI 1 TIPUCYIIYe UM 3aKOHOMEPHOCTH».

Lless u3yuenus: yueOHoro nipegmera «brosorus» Ha 6a30BOM ypOBHe — OB/aJieHre 00yJaroMMucst
3HaHUSIMH O CTPYKTYPHO-(PYHKLIMOHA/ILHOM OpraHU3aliy KUBBIX CCTEM Pa3HOTO paHra u
nprobpeTeHre YMeHUI UCI0/b30BaTh 3TH 3HAHMS /IJIs1 TPAMOTHBIX /1eHCTBUIA B OTHOIIIEHUH
00BEKTOB YKMBOM MTPUPO/BI M PELIeHusT pPa3/IMUHbIX KU3HEHHBIX TIPO0O/IeM.

HocTkeHue Leny usyueHust yuebHoro nipeziMera «buosorusi» Ha 6a30BOM ypOBHe
obecrieunBaeTCs perieHrueM CIeyONX 3aau:

0CBOeHMe 00yYarL[MMUCS CUCTEMbI 3HaHUM 0 OMOIOrMUeCKUX TeOPUSIX, YUeHUsIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUTIOTe3aX, MPaBUIIax, CIYKAIuX OCHOBOH i1 ()OPMHUPOBAHHUS TTPe/ICTaB/IeHNI
0 eCTeCTBeHHO-HayUHOW KapTHHe MUPa, 0 MeTo/jaX HayuHOro TI03HaHUsl, CTPOeHUU, MHOT000pa3nu
¥ 0COOEHHOCTSIX JKUBBIX CHCTEM PAa3HOTO YPOBHSI OPraHU3aL{UH, BBIZAOINXCS OTKPBITHSIX U
COBpPEeMEeHHbBIX UCC/Ie[JOBaHUSIX B OHUOJIOTUM;

(opmrpoBaHue y 00yJaroIyxcsi T03HaBaTeIbHBIX, MHTE/IJIEKTYalIbHBIX ¥ TBOPUECKUX
criocoOHOCTeH B MpoLjecce aHaau3a JaHHbIX O MYTSIX Pa3BUTHS B OMO/IOTMM HayUHBIX B3IJIS/I0B,
U/lel ¥ TIOXOZI0B K M3yUeHHIO >KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alvy;

CTaHOBJIeHHWe y 0Oyuaromuyxcsi o01ielt Ky/ibTypbl, QYHKLIMOHAIBLHON rPAMOTHOCTH, Pa3BUTHE
yMeHUI OOBSICHATE U OL|eHMBATh SIB/IEHUST OKPY’KaroOIIlero MUpa yKMBOM MPHUPO/bl HA 0CHOBAaHUU
3HAHUWM U OTIbITa, MOJTyUeHHbIX MTPU U3yueHUu OUOJIOTHHY;

(opmrpoBaHue y 00yJaroIMxcsi yMeHHI WITFOCTPUPOBATh 3HaUeHHe OMO/I0rnyeCcKUX 3HaHUN B
TIPaKTUUeCKOU JiesITe/TbHOCTU YesioBeKa, Pa3BUTHU COBPeMEeHHbBIX MeIULUHCKUX TeXHOIOTHUN U
arpoOHOTeXHOIOTUH;

BOCMUTaHHe YOEXKJEHHOCTU B BOSMOXKHOCTH TTO3HAHKS Ue/IOBEKOM >KUBOU TIPUPO/IbI,
HeoOX0oUMOCTH OepeXXHOTO OTHOILIEHUS K Hel, COOMI0ieHNsT 3THUeCKUX HOPM TIPY TIPOBeIeHUH
Brosioruue cKUx UCCie0BaHUM;

0CO3HaHHe 1|eHHOCTH OMOIOTHUeCKUX 3HAHWH [I1s TIOBBILIIEHHUS YPOBHS KOJIOTHYeCKON KYJBTYPBI,
Ju1s1 hOpMHUPOBaHKUST HAYYHOTO MUPOBO33peHUsI;

niprMeHeHre PUOOPeTEHHBIX 3HAaHUKM U YMEHWU B TIOBCETHEBHOM KW3HH /151 OLIEHKH TI0C/Ie[ICTBUN
CBOel /lesiTe/IbHOCTH TI0 OTHOIIEHHIO K OKpYyKatollleli cpesie, COOCTBEHHOMY 3710DPOBbIO,
obocHOBaHMe U cobrofeHre Mep POGUIaKTUKK 3a00/1eBaHMI.

B cucreme cpesHero obirero o6pa3oBaHust «buonorusi», usyuaemasi Ha 6a30BOM ypOBHe, SIBIISIeTCS
00s13aTesIbHBIM yueOHBIM ITPeAMEeTOM, BXOASIIMM B COCTaB MpeaMeTHOMN obmactu «EcTtecTBeHHO-
HayuHble TIpeIMeThD».

st u3yuenus: bruonoryuu Ha 6a30BOM yYpOBHe cpefiHero o01jero o6pa3oBaHust OTBOAUTCS 68 uacos:
B 10 knacce — 34 yaca (1 yac B Heziest0), B 11 ksacce — 34 yaca (1 yac B Hefiesto).



COOEP)KAHNE OBYUEHUA
10 KJTACC

Tema 1. bruosorus Kak Hayka.

buosorus kak Hayka. CBsi3b O10/10rUU € 0011{eCTBEHHBIMU, TEXHUUECKUMU U APYTUMU
eCcTeCTBeHHbIMH HayKaMH, (punocodueid, STUKON, 3CTETHKOU U paBoM. Posts Grosioruu B
(hopmMHpOBaHNM COBPeMeHHOM HayyHOM KapTUHbI Mrpa. CrucTeMa 61o/ioruuecKUx Hayk.

MeTo/ibI TIO3HAHMS )KUBOW TIPUPOALI (HaO/IOieHre, SKCIIePUMEHT, ONMCaHue, U3MepeHue,
K/accudUKalysi, MOZieJTMpOBaHKe, CTaTUCTUUeCKast 00paboTKa IaHHBIX).

JeMoHcTpanuu:

IToprpetsr: U. dapsuH, I. Menaens, H. K. Konb1jos, k. Yorcon u ®@. Kpuk.

Tabsurpl ¥ cxembl: «MeTo/[bl TTI03HAHKST YKUBOU TTPUPOABI».

JlabopaTopHbie U MpakThyeckue paboThI:

[Mpaktuueckast pabora Ne 1. «Vcronb30BaHHe pa3IMYHBIX METO/[OB TTPU U3yUeHUH OMOIOTHYeCKIX
00BEKTOB».

Tema 2. JKuBble CUCTeMBI U UX OpraHU3aLys.

’KuBbie cuctembl (OMoCHCTEMBI) KaK MpeaMeT u3yueHust 6uosnoruu. OT/indre )XKUBbIX CUCTeM OT
HeopraHuyeCKOU NPUPOZbI.

CaoiicTBa brocucTeM U UX pa3HooOpa3ue. YpOBHU OpraHu3aliii OM0CHUCTeM: MOJIEKY/ISIPHBIM,
KJ/IeTOUHBIM, TKAHEBbIM, OPraHU3MeHHbIM, MOMY/ISLUOHHO-BU0BOM, IKOCUCTEMHBIN
(6buoreorieHOTUYECKUIT), OBOCHEPHBIN.

JeMoHcTpanuu:

Tabmutbl ¥ cxembl: «OCHOBHBIe TTPU3HAKU JKU3HU», « YPOBHU OpPTraHK3aL[UK KUBOW TIPUPO/IbI».
O6opyznoBanue: Mmogens Mosiekysbl JJHK.

Tema 3. XvIMHUUeCKHii COCTaB U CTPOEHHE KJIeTKH.

XVMUYeCKr COCTaB KJIeTKU. XMMUYeCKre 3/1eMeHThl: MaKpO3/IeMeHThI, MUKpPO3/ieMeHThl. Boja u
MUYHepaJ/ibHble BellleCTBa.

dyHKUMHM BOJBI 1 MUHEPAJIbHBIX BellleCcTB B KieTke. [lofepkaHue 0CMOTHYeCKoro OasaHca.
Benku. CocTaB u cTpoeHUe 6e/KOB. AMHUHOKHUC/IOTEI — MOHOMepbI 6enkoB. He3aMeHUMbIe U
3aMeHHMble aMUHOKHUC/IOTBI. AMMUHOKHC/IOTHBIMA COCTaB. YPOBHU CTPYKTYPhI O€/TKOBOI MOJIEKY/IBI
(mepBUuHasi, BTODUYHasi, TPeTUUHAsl U YeTBepTUYHAsE CTPYKTypa). XMMHUUeCKre CBOMCTBa OeJTKoB.
Buonornueckre GyHKIuM O€KOB.

depmeHTHI — OMOIOTHYeCcKUe KaTanu3aTopbl. CTpoeHe (hepMeHTa: akKTUBHBIN LIeHTp, CyOCcTpaTHast
crnietuuuHOCTh. KoepmenTsl. Buramuubl. OTnnuns (pepMeHTOB OT HeOpraHUUueCcKux
Kara/im3aTopoB.

YrnieBozpl: MOHOCaxapuzbl (I/IFOK03a, prbo3a U /je30kcuprbo3a), Aucaxapy/sl (caxaposa, J1aKTo3a)
Y monMcaxapu/ipl (KpaxmaJi, IJIMKOTeH, Lie/itono3a). buonornyeckre GyHKIMU yI/1€BOZOB.
Jlunuzer: Tpurmunepupl, hochonunuel, creporabl. ugpodumbHO-rHApodoOHbIe CBOMCTBA.
buonoruueckue ¢pyHKLuM munugoB. CpaBHeHUe yI1eBoJoB, 6e/KOB U JIUMK/I0B KaK UCTOUHUKOB
SHepruu.

Hyxkneunossle kucnotel: IHK v PHK. Hykneotybel — MOHOMepBI HYK/IEMHOBBIX KUC/IOT. CTpoeHue
u @ynkuun THK. Ctpoenue u ¢pyHkuuu PHK. Bugsl PHK. AT®: cTpoeHMe U QyHKLMU.
[Tutonorus — Hayka o KjeTke. KiieTouHasi Teopusi — mpyuMep B3aUMOZEeUCTBUS U/iel U (PakToB B
Hay4YHOM I03HaHWUU. MeTo bl M3y4eHHUs KJIeTKU.

KneTtka Kak 1jesi0cTHasi >)kuBasi cucrema. OO1iie pU3HAKK KJIETOK: 3aMKHYTasi Hapy KHast
mMemOpaHa, Mosiekysiel [JJHK Kak reHeTrueckuii arapar, CUCTeMa CHHTe3a Oerka.

TuIIBI KJIETOK: yKapuoTHUecKast ¥ pokapuoThueckasi. Oco6eHHOCTH CTPOeHUst
MIPOKapUOTHYeCKOH KiieTKH. KieTouHast cteHka 6akTepuid. CTpoeHMe 3yKapruoTUYeCKOW KIIeTKH.
OCHOBHbIE OT/IMUKSI PAaCTUTETbHOM, YKUBOTHOM U TPUOHOM KJTETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI K/I€TOK — K/IETOUHAs! CTeHKA, ITTMKOKA/IMKC, UX (DyHKLIWH.
[Tna3matrueckass MeMOpaHa, eé cBoiicTBa U pyHKIMHU. LluTorasma u eé opraHou/bl.



OpHomeMOpanHbie opranoupl kKieTku: JI1C, anmapar ['onbayku, mi3ocomsbl. [TomyaBTOHOMHBIE
OpraHou/ibl KJeTK!: MUTOXOH/PUH, TU1acTUAbL. [IporcxoxjeHne MUTOXOHPUN Y T1acTuz. Buel
riactuzi. HememOpaHHbIe OpraHOW/IbI KJIETKH: pUO0COMBI, KJIETOUHBIN LIEHTP, LIEHTPHOJIH,
pPeCHUYKH, KXI'YTUKU. DYHKIIMM OpraHon0B K/IeTKU. BriiroueHusl.

S1npo — perynsiTopHbIi LeHTp KiieTKH. CTpoeHue sifipa: sifiepHast 000/10uKa, Kapuoruiasma,
XPOMaTHH, S/IPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BelleCTB B KJIETKe.

JeMoHCcTpalumu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. lIsann, M. Illneizen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
Yunkusc, P. @pankinuy, K. M. bap.

[uarpammel: «PacripeziesieHre XMMUYeCKHX 3/IeMEHTOB B HEXXMBOM MpUpoAe», «Pacripesenenne
XMMHUUECKHUX 3/IEMEHTOB B JKUBOU MPUPOJE».

Tabmuiiet 1 cxembl: «Ilepuoarueckast TabUIa XMMUUECKUX 371eMeHTOB», «CTpOeHre MOJIeKYIIbI
BOJbI», «brocuHTe3 besika», « CTpoeHre MoneKy/bl 6enka», «CTpoeHue dhepMeHTa»,
«HyknennoBbie kucioTel. JTHK», «Ctpoenne monekynbel AT®», «CTpoeHre 5yKapruoTHYeCKOU
KJIeTKW», « CTpOeHe )XUBOTHOM KJIeTKW», « CTpOeHue pacTUTe/bHOU KieTKW», «CTpoeHue
MPOKapUOTHUYECKOU KIeTKN», « CTpoeHure si/jpa KIeTKW», « YIJIeBOAb», «JIunuab».
Ob6opyzoBaHue: CBETOBOM MUKPOCKOII, 060pyA0oBaHUe /1Jisi TIPOBe/ieHUst HabmoieHn, h3MepeHuH,
9KCIIEPUMEHTOB, MUKPOTIPENapaThl paCTUTE/bHBIX, JKUBOTHBIX U OaKTepHUabHBIX KJIETOK.
JlabopaTopHbie U MpakThyeckue paboThI:

JlaboparopHas pabota Ne 1. «/3ydeHue KaTaquTHUeCKOW aKTUBHOCTH (pepMeHTOB (Ha ripuMepe
amusiasbl WK KaTtanasbl)».

JlaboparopHasi pabota Ne 2. «/3ydyeHure CTPOeHUs KJIETOK PACTEHHA, )KUBOTHBIX M OaKTepHi 1o/,
MHKPOCKOIIOM Ha FOTOBBIX MUKpOIIperiaparax U Ux OIrnvcaHue».

Tema 4. JKu3HenesaTe/bHOCTb KJ/IeTKU.

OOmeH Bel1leCTB, WK MeTab0/M3M. ACCUMUJISLUSA (TJIaCTHUe CKMM 00MeH) U TUCCUMUJISILIVS
(sHepreTnyeckuii 0OMeH) — ZiBe CTOPOHBI €IMHOTO TIpoliecca Metabomm3ma. Posib 3akOHOB
COXpaHeHUsI BelLl[eCTB U SHepruy B MIOHMMaHUU MeTabosr3Ma.

Tunel oOMeHa BeljeCTB: aBTOTPOGHBIN 1 reTepoTpodHbIi. Porb hepMeHTOB B 0OMeHe BelecTB U
TrpeBpallleHUH SHepruM B KJIeTKe.

dotocuHTe3. CBeToBasi U TeMHOBast ¢a3sbl poTocuHTe3a. Peakiu ¢porocuHTesa. PPeKTUBHOCTb
(oTtocuHTe3a. 3HaueHre (OTOCHMHTE3a /1JIs1 )KU3HU Ha 3emsie. BiusiHue yciioBUi cpefibl Ha
(oTocuHTe3 M CrI0COOBI TIOBBIIIEHUS €70 MPOAYKTUBHOCTH Y KY/IbTYPHBIX PaCTeHHH.
XeMocHHTe3. XeMOCHHTe3Hpyolye 6akrepyur. 3HaueHre XeMOCHHTe3a /JI/Is )KU3HU Ha 3eMie.
OHepreTryeckrii 0OMeH B KieTKe. PacirieriyieHre BeleCTB, Bbifie/ieHHe U aKKyMY/THPOBaHHe
SHepryu B KJIeTKe. DTallbl 3HepreTuueckoro obMena. [ukonus. BpokeHue 1 ero BUAbI.
KucnopogHoe okucieHne, Wi K/1eTOUHOe JbixaHue. OKucauTenbHoe (pochopunipoBaHue.
AddexkTrBHOCTL 3HEpreTUUeCcKOoro obmMeHa.

Peakijun MaTpuuHOro cuHTe3a. I'eHetnueckas nHgopmarys u JJHK. Peanu3zanus reHeTuueckon
vH(pOopMaLK B K/leTKe. [ eHeTHUeCKUI KO M ero0 CBOMCTBA. TpaHCKPUIILMS — MaTPUYHbIN CUHTE3
PHK. TpaHcnsius — 6rnocunTe3 Gesika. Dtarbl TpaHCIALUA. KogupoBaHe aMUHOKHCIOT. Postb
pubocom B GuocrHTe3e besika.

HeknetouHsle (popMbl XK13HU — BUPYChL. VIcTopust OTKpbITUS BUPYCOB (/. V1. VIBaHOBCKUA).
Oco6eHHOCTH CTPOeHHSs ¥ )KU3HEHHOTO L{MK/1a BUpPycoB. bakreprodaru. bosie3nu pacteHui,
JKUBOTHBIX U UeJIOBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHogedunmra yenoseka (B1Y) —
B030yauTesis CITM [Ja. O6patHasi TPaHCKPHIILMSI, peBepTa3a U uHrerpasa. [Ipodunakrika
pacrnpoCcTpaHeHusl BUPYCHBIX 3a00/1eBaHuA.

JeMoHCTpalumu:

[Toprpetsr: H. K. Konbrjos, [I. Y. iBaHoBCcKuY, K. A. Tumupsses.

Tabnuiibl u cxeMbl: « TUIBI MUTaHUs», «MeTabom3m», « MUTOXOHIPUS», «DHepreTuueCKui
obmen», «Xsoporiact», «Porocunres», «Crpoenne [JHK», «CTpoenne n GyHKIIMOHUPOBaHHE



reHa», «CuHTe3 besika», «'eHeTHUeCKUi Kofi», «BUpychi», «bakteprodaru», «CTpoeHue u
»KU3HeHHbIN LUK Bupyca CIT/Ja, 6akteprodara», «Permkauys JHK».

O6opynoBanue: Mofenu-anruiuKaryu « Ynsoerue JJHK v Tpanckpuriusi», «brocunTes 6eska»,
«CTpoeHue KieTKu», Mogesb cTpykTypsl JHK.

Tema 5. PasMHOXeHHe U UHAUBU/Ya/IbHOe pasBUTHE OPraHU3MOB.

KseTouHbIi LMK/, WK KU3HEHHBIN LUK/ KieTku. VIHTepda3za u muto3s. IIpornieccel, mpoTekaroiye B
uHTepdase. Peruivkarus — peakijusi MaTpuyHoro cuHTe3a JJHK. CTpoeHre XpoMOCOM.
XpoMOCOMHbBIM HAbOp — KapyuOTHII. [IUMJIOWHBIN U TarlIONIHbBIA XPOMOCOMHbIE HabOPBI.
Xpomarugel. Llutonornyeckue 0CHOBBI pa3MHOXXEHUS U UHAUBU/YaIbHOTO Pa3BUTHSI OPraHU3MOB.
Henenue knetku — muto3. Ctazuu muto3sa. [Iporjeccsl, mporcxoasiiye Ha pasHbIX CTaJUsX MUTO3a.
bronornuecknii CMbIC/T MUTO3a.

[Tporpammupyemasi Tbesb KIeTKH — arlomnTo3.

dopmbI pa3MHOKeHHs] OpraH|U3MOB: Oecriosioe ¥ 1osoBoe. Buapl 6ecronoro pa3MHOKeHUsT:
JlefieHe HaZiBoe, TIOYKOBaHWe OJJHO- U MHOTOKJ/IETOYHBIX, CIIOPo0Opa3oBaHue, BereTaTUBHOE
pasMHOXKeHHe. VICKyCCTBeHHOe K/IOHMPOBaHVe OPraHu3MOB, ero 3HaueHue [/ CeJleKLIU.

[TonoBoe pa3sMHO)KeHHe, ero OTIUYMS OT Oecriosoro.

Metios. Craguu meriosa. [1poreccel, mpoucxogsiue Ha cTaausx Meiio3a. [ToBejeHre XxpoMocoM B
Metio3e. Kpoccunrosep. bronornueckuii CMbIC/T U 3HaUeHUE Melo3a.

F'ameToreHe3 — rporjecc 06pa30BaHUs MOOBBIX KJIETOK y KMBOTHBIX. [10/10BbIe Kese3bl:
CeMeHHUKH U suyHUKU. OOpa3oBaHue 1 pa3BUTHe MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u/,
AULEK/IeTKa) — CriepMaToreHe3 U oBoreHe3. OCoO@HHOCTH CTPOEHUS STHULEKIETOK U
criepMmaro3ouzioB. OrioforBopeHye. [lapreHoreHes.

VuavBuayanbHOe pa3BuTHe (OHTOTeHe3). DMOpUOHa/IbHOe pa3BuTHe (AMOpHroreHes). DTarbl
5MOPHUOHA/ILHOTO Pa3BUTHSI Y TIO3BOHOUHBIX KUBOTHBIX: Ip00O/ieHre, racTpy/IsLMs, OpraHoTeHes.
[TocTambproHansHOe pa3BuTHe. THUITBI TOCTIMOPHOHAILHOTO Pa3BUTHS: TTPSMOe, HEeIpsiMoe
(yTmurHOYHOE). BivsiHue cpe/ibl Ha pa3BUTHe OPraHKW3MOB, (DaKTOpPbI, CIOCOOHbBIE BbI3bIBATh
BPOXEHHBIE YPOZCTBA.

Poct u pa3BuTHe pacteHnil. OHTOreHe3 1JBeTKOBOI'O paCTeHUsI: CTPOeHUe CEMeHH, CTa/luy Pa3BUTHSI.
JeMoHcTpanuu:

Tabmutbl ¥ cxembl: «POPMBI pa3MHOXKEHUSI OPraHU3MOB», «/[BOIHOe OT/I0ZI0TBOpeHUe Y
IIBETKOBBIX pacTeHU», «BereTaTuBHOe pa3MHOXKeHHe PacTeHu», «/leeHne KIeTK! OaKTepuii»,
«CTpoeHue MOJIOBBIX KIETOK», «CTpOeHre XpOMOCOMBI», « K/ieTouHbIN LUKIT», «Pervkanys
OHK», «Mwuto3», «Meno3», «[Ipsimoe 1 HenpsiMoe pas3BuTHe», «['ameToreHes y MyIeKOIUATAOLUX U
yesioBeKa», «OCHOBHbBIe CTaJUA OHTOreHe3a».

O6opyzoBaHye: MUKPOCKOT, MUKpOTIpernaparhbl «CriepMaTo30H/[bl M/IEKOTIUTAFOIL[ET0»,
«SliekneTka MaekonuTatoiero», «KapuokmuHes B KjeTkax Kopellka JiyKa», MarHATHasi MOZeJlb-
anruiMkauus «/lenenue kietku», mogenb JHK, Mogens MetadasHoi XpOMOCOMBI.

JlabopaTopHbie U MpakThyeckue paboThI:

JlaboparopHas pabota Ne 3. «HabsomeHre MUTO3a B K/IeTKaX KOHUMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIperiaparax».

JlaboparopHasi pabota Ne 4. «/3ydyeHue CTPOEHUs MTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperiaparax».

Tema 6. HacieicTBeHHOCTh U U3ME@HUMBOCTb OPraHuU3MOB.

[Tpeamert U 3a/jauu reHeTUKU. VIcTOpUs pa3BUTUS TeHeTHKU. Pojb LIMTONOTUK U SMOPHOIOTHUH B
CTaHOBJIEHUM TeHeTHKHU. BKiasi poCCHICKHX U 3apy0e)KHbIX YUEHBIX B Pa3BUTHe TeHeTHKH. MeTobI
reHeTUKH (TUOpU0NI0rnyeCcKUi, IUTOreHeTHyYe CKUM, MOJIeKy/ISiPHO-TeHeTHue CKUii). OCHOBHEbIe
reHeTUYeCKYe NIOHATHS. [ eHeTHUeCcKasi CUMBOJ/IMKA, UCIIO/Ib3yeMasi B CXeMax CKpelljBaHuM.
3aKOHOMEPHOCTH Hac/iefIoBaHUs TIPU3HAKOB, YCTaHOB/IeHHbIe [. MeHeneM. MoHOTHOpUIHOE
CKpelljMBaHKe. 3aKOH eHO00pa3ust THOPHU/I0B MepBOro 1MoKosieHusi. [IpaBuio JOMUHUPOBaHMUS.
3aKOH paclierieHys IpyU3HaKoB. ['nrore3a uncTotsl raMmert. [1oHOe ¥ HerosIHOe JOMUHUPOBaHUe.



urnbpuziHOe CKpelyBaHye. 3aKOH He3aBUCHUMOTO HaC/Ie[0BaHKs PU3HAKOB. LluToreHeTnueckue
OCHOBBI IMTMOPUHOTO CKpellBaHus. AHa/lIW3Mpylolllee CKpelrBaHue. Vcronb3oBaHue
aHaIM3UPYIOILETO CKPEIIWBaHUS /I/Isl OTIpe/ie/ieHrsl TeHOTHIIa 0CO0OM.

CuernieHHOe Hac/eoBaHue rpu3HakoB. Pabora T. MopraHa 1o clieryieHHOMY Hac/ie[oBaHUIO
reHoB. Hapy1iuieHue cliernieHyst FeHOB B pe3y/ibTare KpOCCUHIOBepa.

XpOMOCOMHas1 TeOpUsl HaC/Ie[ICTBEHHOCTHU. [ eHeTUUeCKUe KapThl.

I'eneTuka rosia. XpoMOCOMHOeE OIpefie/ieHre osia. AyTOCOMBI U IT0JIOBbIe XPOMOCOMBI.
I'omorameTtHble ¥ reTeporameTHble OopraHv3mMbl. HaciesoBaHye IpU3HAKOB, CLIETIJIEHHBIX C TI0JIOM.
M3meHunBOCTh. Byjibl U3MEHUMBOCTU: HeHAC/Ie[CTBeHHAas U Hac/leCcTBeHHas. Posb cpesibl B
HeHac/1e[ICTBeHHON U3MEHUHMBOCTU. XapaKTepUCTHKAa MOJU(HKaLMOHHON U3MEeHUYUBOCTH.
BapuanoHHbIM psifi 1 BapyaliMoHHas KpuBas. HopMa peakiuu rpusHaka. KonvuecTBeHHbIe 1
KaueCTBeHHbIe NMPU3HAaKU U X HOpMa peakjuu. CBoWCTBa MOAU(PHUKAL[MOHHON U3MEHUHNBOCTH.
HacnenctBeHHasi, Wiy reHOTUITUECKast, ©3MeHUYMBOCTh. KoMOvHaTHBHAs M3MeHUHMBOCTh. Melio3 u
TI0JIOBOM TPOLeCC — 0CHOBAa KOMOWHATHBHOW M3MEHUMBOCTH. MyTal[MOHHasi U3MEeHYUBOCTb.
Knaccudukaims MyTalyii: reHHble, XpOMOCOMHbIe, FfeHOMHbIe. HacToTa ¥ MPUUKHBI MyTaL|il.
MyTareHHble (akTOpbl. 3aKOH FOMOJIOTUYECKUX PSIZIOB B Hac/IeCTBeHHOW n3MeHunBoCcTU H. Y.
Basusosa.

BHesiepHas Hac/ieZICTBEHHOCTb M U3MEHUMBOCTb.

I'enetuka yesnoBeka. Kapuorun yesoBeka. OCHOBHbIE METO/bI T€HETUKU Ue/I0BeKa:
reHeasioriyecKuii, 6/IM3HELIOBbIN, LIMTOTeHeTHUe CKUM, OMOXUMHYe CKHA, MOJIeKY/ISIPHO-
reHetnyeckui. CoOBpeMeHHOe OIlpeZie/leHre TeHOTUIIA: TTIOJIHOTeHOMHOE CeKBeHMPOBaHKe,
reHOTUITUPOBaHKe, B TOM uucJe c roMoiibio ITL[P-aHanu3a. HacneacTeeHHble 3a001eBaHUs
yesIOBeKa: TeHHbIe Ooe3Hu, 60/1e3HU C HAC/IeACTBEHHOW TIPe/[pacrioyioKeHHOCThI0, XPOMOCOMHBIE
6one3nu. ComaTtrnyeckue U reHepaTiBHbIe MyTal[ui. CTBOJIOBbIE K/IeTKU. [IpUHLIUTIBI 3,0POBOTO
obpasa )KM3HH, JUArHOCTUKH, MPOGUIAKTUKA U JIedeHHs TeHeTUYeCKUx OonesHeil. Meayko-
reHeTMYeCKoe KOHCY/IbTHPOBaHKe. 3HaueHre MeJULMHCKOW TeHeTHUKHU B Npe/|0TBpallieHnH 1
Jle4eHNH TeHeTHIeCKHX 3ab0/ieBaHmii uesioBeKa.

JeMoHCTpalumu:

[MToptpetsl: I. Mengens, T. Mopran, I'. ge ®pus, C. C. UetBepukos, H. B. TumodeeB-PecoBckuii,
H. 1. BaBuinos.

Tabmuiie! 1 cxembl: « MOHOTHOPHAHOE CKPeIBaHNe U ero [UTOreHeTHhYecKasi 0CHOBa», «3aKOH
paclieryieHust U ero [UToreHeTHyeckast 0CHOBa», «3aKOH YMCTOThI raMeT», «JurubpuaHoe
CKpeluBaHue», «LluTonoruueckre 0CHOBBI JUTHOPUIHOTO CKPeIMBaHUs», «Meiio3»,
«B3auMo/eiicTBIe aslie/bHbIX TeHOB», «]'eHeTuueCcKue KapThl paCTeHUH, JKUBOTHBIX U UeI0BeKa»,
«I'eHeTHKa 1oJ1a», «3aKOHOMEpPHOCTU HaCJ/lel0BaHus, CLIEIIEHHOT'O C T10JIOM», «KapruOTHUIIbI
yesioBeKa U JKUBOTHBIX», « BUibl H3MeHUMBOCTU», «MoguduKalMoOHHas N3MEHUYMBOCTbY,
«HacnenoBanue pesyc-akropa», «['eHeTHKa rpynn KpoBu», « MyTalMOHHasi U3MEHYUBOCTb».
O6opyzoBaHue: MofieU-anTiuKaluu «MoHOTHOpUIHOe CKpelljiBaHue», «HeromHoe
JOMUHHUPOBaHUe», «IurubpuiHoe CKpelBaHye», «I1epekpécT XpoMoCoM», MUKPOCKOIT U
MUKporpernapaT «/po3odusia» (HopMa, MyTaLy GOpMbI KPbLIbEB M OKPACKHU Tesia), repbapuii
«['opox moceBHOM».

JlabopaTopHbie U MpakThyeckue paboThI:

JlaboparopHasi pabota Ne 5. «/3ydeHue pe3ysbTaTOB MOHOTMOPHUHOTO U AUTUOPUTHOTO
CKpellrBaHus y p030(u/bl Ha TOTOBBIX MUKpOIIperaparax».

JlaboparopHas pabota Ne 6. «/3yueHre MogubUKaIMOHHON N3MEHUMBOCTH, TTIOCTPOEHHE
BapUaLlMOHHOTO Psi/ia ¥ BapUaLMOHHON KPUBOW».

JlaboparopHasi pabota Ne 7. « AHanmu3 MyTalyi y Apo30(hUIbl Ha TOTOBBIX MUKPOTIperapaTax».
[Mpaktryeckast pabora Ne 2. «CocTaByieHHe U aHa/IU3 POJJOC/IOBHBIX Ue/IOBeKa».

Tema 7. Cenekipist opraHu3MoB. OCHOBBI OMOTEXHOJIOTHIU.

Cesiek1jusl KaK HayKa M MpoLecC. 3apoxk/ieHne Ce/leKLIUM U flomecTrKanus. Yuenve H. V1. BaBunosa
0 IIeHTpax MPOUCXMKEHUS 1 MHOT000pasusi Ky/IbTYPHBIX pacTeHUi. L|eHTpbI MPOMCXOKAeHHS
JOMallHUX XKUBOTHBIX. COPT, ITOpozia, ITaMM.



CoBpeMeHHbIe MeTO/IbI CeneKLMU. MacCcoBbIi ¥ MHAWBH/YalbHbINA OTOOPHI B CETEeKI[UA PaCTeHUH 1
»KUBOTHBIX. OLleHKa 3KcTepbepa. bn3KopocTBeHHOe CKpellliBaHue — MHOpUAWHT. UncTast TuHus.
CkpelMBaH/e YKCTBIX JUHWH. [eTepo3uc, umm rubpuaHas cuna. HepoacTBeHHOe CKpeliBaHNe —
ayTopuuHr. OTAanéHHasi ruopuan3anys 1 eé ycriexu. VICKycCTBeHHbIN MyTareHe3 U MoJiyueHue
TIOJIMTUIONZI0B. JlOCTM)KeHNs CeNleKLiMM paCTeHUH, )KUBOTHBIX 1 MMKPOOPraHU3MOB.
BbuorexHoorys Kak oTpac/b Ipor3BO/CTBa. ['eHHas MHKeHepysl. DTallbl CO3J,aHuUs
pekombuHanTHOM [THK 1 TpaHcreHHbIX oprann3moB. KietouHas urkenepusi. Kiierounsre
Ky/IbTypbl. MUKDPOK/IOHa/IbHOE Pa3MHOXKeHHe pacTeHHi. KioHMpoBaHye BbICOKOTIPOAYKTHUBHBIX
CeTbCKOXO035ICTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKre U 3ThUeckre rpobnemslr. MO —
reHeTUYeCKy MOAU(ULIMPOBaHHbIE OPraHU3MBbI.

JeMoHcTpanuu:

IToprpetsr: H. Y. Basusnos, 1. B. Muuypus, I [I. Kapnieuenko, M. ®. I1BaHOB.

Tabmuiie! 1 cxeMbl: KapTa «LIeHTpbI MPOUCXOXKeHHsT © MHOT000pa3usi KY/IbTyPHBIX PaCTeHHI»,
«[Topofpl JOMAIITHUX KUBOTHBIX», «COpTa Ky/IbTYPHBIX pacTeHui», «OTaanéHHas ruopuan3aLus»,
«PabotsI akasieMrka M. ®. ViBaHoBa», «[Tomunnonaus», « O0bEKTEl OMOTEXHOJIOTHH», «KIeTOuHbIe
KYJITYPbI U KJIOHMpPOBaHue», « KOHCTpyupoBaHUe U IepeHOC TeHOB, XPOMOCOM».

O6opyzoBaHue: My/ISKH TI7I0/]0B M KOPHETUIO[0B AUKKX (DOPM U KY/IBTYPHBIX COPTOB PacTeHHH,
repbapuii «CeslbCKOX03SICTBEHHbIE PACTEHUSI».

JlabopaTopHbie 1 IpaKTUYeCcKre paboThI:

IKcKypcus «OCHOBHbIE METO/bI U JOCTWKEHUSI CeJIeKLIMYA PaCTeHUH U )KUBOTHBIX (Ha
CeJIeKL[MOHHYIO CTaHLIUI0, TVIeMeHHYI0 (pepMy, COPTOMCIIbITAaTe/IbHbIN yUacToK, B TEIIMYHOE
X035IUCTBO, JJabOpaTOpHIO arpoyHUBEPCUTETa WM HAYYHOTO LIEHTPa)».

11 KITACC

Tema 1. OBo/FOLIMOHHAS OHOJIOTHSI.

[TpenochiIKy BOSHUKHOBEHUST SBOTIOLIMOHHON Teopyur. DBOJIIOLIMOHHAs TeopuUs U e€ MeCcTo B
6uonoruu. BiusiHue 3BOMIOIMOHHON TeOpHH Ha pa3BUTHe OMOIOTUM U APYTHUX HayK.
CBu/ieTesibCTBa 3BO/IOLMU. [TaleoHTO/IOTHYeCKYe: TI0C/Ie[l0BaTe/IbHOCTh TOSIBJIEHUS BUZIOB B
T1a/Ie0OHTO/IOrMYeCKOU JIeTOMUCH, Tiepexo/iHble ¢hopMbl. broreorpaduueckure: CX0ACTBO U pa3inyue
(ayH 1 ¢10p MaTeprKOB U OCTPOBOB.

OMOpuoioruUecKye: CX0CTBA U Pa3/iMuKsi SMOPHOHOB Pa3HBIX BU/IOB TTO3BOHOUHBIX.
CpaBHUTe/IbHO-aHaTOMUYeCKHe: TOMOJIOTUYHbIe, aHa/IOTUYHbIe, PyJMMeHTapHble OpraHbl,
aTaBU3Mbl. MO/IeKy/ISIpHO-O0MOXMMHUe CKHe: CXOICTBO MeXaHU3MOB HaC/1eICTBEHHOCTH Y OCHOBHBIX
MeTab0/TMueCKUX My Tel Y BCeX OPraHu3MOB.

OBomoLroHHas Teopus Y. [JapBrHa. [1peAnochiiki BO3HUKHOBEHUs JJapBUHU3Ma. [IBIXKYyIlMe
CHJTBI BOJTIOLIUY BU/IOB 10 J]apBrHY (M30BITOUHOE Pa3MHOXKEHHE TIPYU OTPaHUUYeHHOCTH PeCypCOB,
Heorpe/ie/IEHHas: U3MeHUHMBOCTh, O0pb0a 3a CyIlleCTBOBaHHeE, eCTeCTBeHHbIN 0TOOD).
CuHTreTrnueckas Teopus 3BomoLuu (CTD) 1 eé 0CHOBHBIE MOIOXKEHUSI.

MuikposBosonusi. [Tonynsiius Kak eJUHMLIA BU/Ia U SBOJIIOLIUM.

OBwxyiue cusbl (hakTophl) IBOOLMN BUAOB B MpUpo/e. MyTallMOHHbIN MpoLiecc U
KOMOMHATHBHAast N3MEeHUMBOCTh. [1oMy/IsiiMOHHBIE BOJIHBI U Apeticd reHoB. V30511l 1 MUTPALIUSL.
EcrecTBeHHBII 0TOOP — HAIPaB/ISIONIUN (hakTOp BOOIMU. DOPMBI €CTeCTBEHHOTO 0TOOPA.
[Tpucrnocob1eHHOCTh OPraHU3MOB KakK pe3y/IbTaT 3BOIOLMK. [IpuMephbl MpHCTiocob/ieHui y
opranu3moB. Apomop¢03bl U UANOAJANTALIWH.

Bup u Buioobpa3oBanue. Kputepuu Buzia. OcHoBHBIE (hOpMbI BUJ000pa30BaHust: Teorpadruyeckoe,
9KOJIOrMuecKoe.

MakposBostorusi. @opMbl 3BOMIOLMA: (PUieTUUeCKasi, IUBepreHTHasi, KOHBepreHTHasl,
napasuiesibHasi. HeobpaTuMoCThb 3BOJTIOLINH.

[TpoucxoxaeHue OT Heclelraau3upOBaHHbIX NpeaKoB. [Iporpeccupyrolijas crielidaar3ariusi.
ApanTuBHas paguanyis.

JeMoHCTpalumu:



[Toprpets!: K. JIunnen, XK. b. Jlamapk, Y. [Japsus, B. O. Kosanesckui, K. M. bap, 3. 'ekkens, .
Mrosnniep, A. H. CeBepLioB.

Tabmuiiel 1 cxembl: «Pa3BUTHE OPraHUUECKOTO MHpa Ha 3eMJie», «3apOAbILIH M03BOHOUHBIX
JKUBOTHBIX», « ApXeornTepukc», «Popmbl 60pb0ObI 3a cylllecTBoBaHUe», «EcTecTBeHHbIN 0TOOD»,
«MHoroob6pa3ue COPTOB pacTeHui», « MHOrooOpasure mopo| >)KUBOTHBIX», «[Tomysisium»,
«MyTaloHHast U3MeHUHMBOCTb», « ApoMop03bl», «Mguoaganraium», «O01ias JereHepariysi»,
«[IBWKyII[e CUbI 3BOJTIOLUN», «KapTa-cxema mapinpyTa nyTemectBus U. /lapeuHa», «boprba 3a
cyliecTBoBaHue», «[IpucrocobseHHOCTh OpraHru3MoBy», «['eorpaduueckoe BU000pa3oBaHue»,
«3JKomoruueckoe BI000pa3oBaHue».

O6opyznoBaHue: KOJJIEKIMSI HACEKOMBIX C Pa3/TMUHbIMK TUIIaMU OKPacky, Habop TJI0[I0B U CeMsiH,
KosieKupsi «[IpuMepsl 3alUTHBIX TIPUCTIOCOO/IEHUH Y JKUBOTHBIX», MOZie/ib « OCHOBHBI®
HaripaB/ieHUsI 3BOJTFOLIUU», 00BEMHasi Mofiesib «CTpoeHHe TOJIOBHOTO MO3Ta TTI03BOHOYHBIX».
Bbuoreorpacduueckas kapta Mupa, KosieKius «PopMbl COXPaHHOCTH UCKOTIaeMbIX JKUBOTHBIX 1
pacTeHuli», MoZie/b anrnKanus «[lepekpéct XxpoMocom», BlakHble Tipenaparsl «Pa3suTue
HacekoMOoro», «Pa3BuTHe JSTyLIKW», MUKponpenapar «/lpo3oduia» (HopMa, MyTaly (GOpMbl
KPBbUIbEB M OKPACKU TeJa).

JlabopaTopHbie 1 IpaKTUYeCKre paboThI:

JlaboparopHasi pabota Ne 1. «CpaBHeHHe BH/IOB 110 MOPGOIOTMUeCKOMY KPUTEPUIO».
JlaboparopHas pabota Ne 2. «OrnricaHue pUCIocoOO/IeHHOCTH OpraHK3Ma U €€ OTHOCUTETbHOTO
XapakTepa».

Tema 2. Bo3HUKHOBeHUe U pa3BUTHe KU3HU Ha 3eMJe.

[loHayuHble Tipe/iCTaB/IeHHs O 3apOKeHUU )KU3HU. HayuHble runore3bl BOSHUKHOBEHUS JKU3HU Ha
3emsie: abroreHe3 v maHcrepMusi. XMMHAYeCKasi 3BOJTIOLMS. AOHMOTeHHbBIN CUHTe3 OpraHnyeCKUX
BelL|eCTB U3 HeOPraHWYeCKHX. DKCIieprMeHTabHOe TIOATBEP)KeHe XMMUUeCKOUN 3BOTIOLIUH.
HauvanbHble sTansl 6uonoruueckoit sBomouyn. ['unoreza PHK-mupa. ®opmupoBaHe MeMOpaHHBIX
CTPYKTYP U BO3HHKHOBEHHE NPOTOK/IETKY. [lepBble K1eTKU U uX 3BosoLys. PopMUpoBaHUe
OCHOBHBIX I'PYTIIT KUBBIX OPraHHU3MOB.

Pa3Butue )xu3HU Ha 3emsie 110 3pam U nepuozam. Karapxeil. Apxeiickasi 1 MpOTepPO30MCKast pbI.
[Taneo3oiickasi 3pa 1 e€ reprofbl: KeMOPUHCKIMA, OPJOBUKCKHIA, CUTYPUHCKUMN, 1eBOHCKUH,
KaMeHHOYTOJIbHBIW, TTePMCKUIA.

Meso301icKas 3pa U eé nepruo/ipl: TPUACOBbIM, FOPCKUM, MEIOBOM.

Kalino3olickasi apa U eé nepro/ibl: 11aeoreHOBbIM, HeOreHOBbIN, aHTPONOreHOBBIH.
XapakTeprCcTHKa KJIMMara v reo/ioruueckux rnporeccoB. OCHOBHbIE 3Tarlbl 3BOMIOLIUN
PacTUTEIbHOTO M )KUBOTHOTO MUpa. Apomop¢03bl y pacTeHUH U XKUBOTHBIX. [1osiBNIeHue, pacLBeTt 1
BbIMMpaHue IPYIII JKUBbIX OPraHU3MOB.

CucTrema opraHu4yecKoro Mupa Kak oTpakeHue 3BoJtoLMHA. OCHOBHBIE CCTeMaTUueCKUe rpynibl
OpraHn3MOB.

OBosoLMA yesioBeKa. AHTPOMNO/IOrUs Kak HayKa. Pa3BuTue npe/icTaB/ieHU O TIPOMCXOXKAEeHUN
yesioBeKa. MeTopl M3ydeHrs aHTpornoreHesa. Cxo/CTBa U pas/Murs YesloBeKa U )KUBOTHBIX.
CucTremaTruecKoe IoJIo)KeHUe yesloBekKa.

IBwxy1iiue cumbl (hakTopbl) aHTpornoreHesa. HacnecTBeHHasi U3SMEHUMBOCTb U €CTeCTBEHHBIN
ot6op. OO11iecTBeHHBIN 00pa3 XKU3HU, U3TOTOBJIEHUE OPY/AUI TPYy/ia, MbILLIeHHe, PeUb.

OcCHOBHbIE CTajM 1 BETBU 3BOJIFOLIMU YeJlOBeKa: aBCTpasonuTeky, Yenosek ymesslid, YenoBek
NpSIMOXOJAIIUM, YennoBek HeaHjepTaabCKui, YesoBek pa3yMHbIii. Haxoku HCKOMaeMbIX OCTaTKOB,
BpeMsI CyIIleCTBOBaHMsI, 00/1aCTh PacIipoCTpaHeHus], 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH,
OpyZHSi.

YenoBeyeckue pacbl. OCHOBHBIE OOJIBbIIIME PACKL: €BPOTIeOWHAs (€Bpa3niicKast), Herpo-
aBCTpasiouiHasl (3KBaTopuasbHasi), MOHIO/I0M/IHast (a3UaTCKo-aMepUKaHcKasi). YepThl
TIPUCIIOCOOIEHHOCTH TIPe/ICTaBUTe el UesloBeueCKMX pac K yCJI0BUSIM CylleCTBOBaHUs. EAMHCTBO
yesioBeueCcKUx pac. Kputuka pacusma.

JeMoHcTpanuu:

[Toptpetsr: ®. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I. FOpu, Y. JapsuH.



Tabmumiiel 1 cxembl: «Bo3HrukHOBeHHe CO/THEUHOW CUCTeMbI», «Pa3BrTHe OpraHMyeCckoro MUpa»,
«PacrturenbHast K/ieTKa», « KMBoTHasi KieTKa», «[IpokaproTuueckas KieTka», «CoBpeMeHHast
CUCTeMa OpraHM4yeckoro Mupa», «CpaBHeHHe aHaTOMHUYEeCKUX YepT CTPOeHUs YesioBeKa U
yesi0BeK0oOpa3Hbix 06e3bsiH», « OCHOBHbIE MeCTa MaIeOHTONIOTHYeCKUX HaX0/I0K MPe/IKOB
COBPEMEHHOI0 uesioBeKa», «/IpeBHeuIne oau», «IpeBHue moau», «IlepBbie cOBpeMeHHbIe
mofu», «YenoBeueckue pachl».

O6opyznoBanue: My/ski «IIporcxokieHre yemoBeka» (OF0CTBI aBCTpaIoNuTeKa, TMTeKAaHTPOTIa,
HeaH/lepTaJblia, KPOMaHbOHLIA), C/IeTTKW WK U300pakeHHUs] KAMEHHBIX OPYAUM 1epBOOLITHOTO
yesioBeKa (KaMHHU-UOIITepsl, pybuia, ckpebsia), reoxpoHosioruueckasi Tabnuiia, KosneKuus «®opmbl
COXPaHHOCTH HMCKOIMAaeMbIX KUBOTHBIX U paCTEHUI».

JlabopaTopHbie 1 IpaKTUYeCKre paboThI:

[Mpaktuueckast pabora Ne 1. «/3yueHne HCKOTIaeMbIX OCTaTKOB PaCTeHUM U )KUBOTHBIX B
KOJUTEKLIUSIX».

OKCKypCHs « DBOJTIOLIMS OPraHM4eCcKoro Mypa Ha 3emsie» (B eCTeCTBEeHHO-HayUHbI WU
KpaeBe/lueCKUA My3el).

Tema 3. OpraHusMbl U OKpy>Katolliasi cpejia.

OKOJIOTMS KaK HayKa. 3a[jauy U pasZiesibl 3KOJIOrMu. MeTo/bl S5KOJI0ruue CKMX UCC/Ie,0BaHNN.
OKOJIOTMYeCKoe MUPOBO33peHNe COBPEMEHHOI0 YesloBeKa.

Cpezbl 00MTaHUsS] OPraHU3MOB: BOJHAasl, HA3eMHO-BO3/yIlIHasl, TIOUBEHHas!, BHyTPUOPTraHU3MeHHasl.
Okosornyeckue dakTopbl. Kinaccudukaius s3koioruueckux GakTopoB: abuoThueckue,
OroTHUeCKHe U aHTPOTIOTeHHbIe. [leiicTBHe KO/I0rnyeckKux (PakTOpOB Ha OPraHH3MBI.
AbuoTtnueckue (hakTOphI: CBET, TEMIIEPATypa, BAaKHOCTb. PoTorepuoau3sm. [IpucnocobieHus
OpraHM3MOB K JIeHCTBHIO abnoTruecknx (akTopoB. brosornyeckre puTMeL.

buotnyeckue dakTopsl. Buibl 6M0THUECKHX B3aUMO/IeMCTBUIN: KOHKYPEHLIWsI, XUILIHUYeCTBO,
cruMbu103 1 ero ¢opmel. [Tapa3uTusm, Kooreparysi, MyTyaan3M, KOMMeHCani3M (KBapTHPaHCTBO,
Hax/IeOHUUEeCTBO). AMeHCan3M, HelTpain3M. 3HaueHre OMOTHUYeCKUX B3aUMOZIeMCTBUM 1S
CYIL[eCTBOBAHMS OPraHMU3MOB B ITPUPOJHBIX COOOIIIeCTBAX.

OKoJIornyecKye XapakTepyuCTUKHY Nomny/siuu. OCHOBHBIE NTOKa3aTesly MOIMY/ISALUN: YUCIeHHOCTD,
IJIOTHOCTB, POXKJI@eMOCTb, CMEPTHOCTb, IPUPOCT, MUrpalys. [ITnHaMUKa YMCIeHHOCTH MOY/ISLUH
U e€ perysaLus.

JeMoHcTpanmu:

[Moptpetsi: A. 'ymbonbaT, K. @. Pynbe, 3. ['ekkenb.

Tabmuiiet 1 cxembl: Kapta «IIpupozHbIe 30HBI 3eMn», «Cpeibl 00MTaHNSI OPraHU3MOBY,
«®Doroneproausm», «Ilonynsauumn», «3aKOHOMEPHOCTU POCTa YUC/IEHHOCTH TTOMY/ISALUN
uHQY30puU-TyhenbKkn», «[TuieBbIe 1jerm».

JlabopaTopHbie U MpakThyeckue paboThI:

JlaboparopHasi pabota Ne 3. «Mopdonornueckre 0CO6€HHOCTH PaCTeHUM 13 Pa3HBIX MECT
obuTaHus».

JlaboparopHas pabota Ne 4. «ByvsiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIeyCay.
[Mpaktuyeckast pabora Ne 2. «[TogCUéT MIOTHOCTH MOMY/ISILUIA Pa3HbIX BUZIOB PACTEHUI».

Tema 4. Coo011iecTBa ¥ 3KO/IOTMUECKHE CUCTEMBI.

Coo0111ecTBO OpraHu3mMoB — 6uoLeH03. CTPyKTypbl OMOLieHO3a: BHU0Basi, MPOCTPAHCTBEHHas,
Tpoduueckas (mueBasi). Bugpi-qomuHanThl. CBsA3U B OMOLiEHO3e.

Okonoruyeckue cucTeMbl (3KocucteMsl). [ToHsiTHe 00 3KOCHCTeMe U GUOTeoLIeHO3e.
@OyHKIMOHA/IbHBIE KOMIIOHEHTBI 5KOCUCTEMBI: IIPOAYLIEHThI, KOHCYMEHTHI, peiyLieHTbl. KpyroBopor
BeL|eCTB U [TOTOK SHEPruM B 3kocucTeMe. Tpoduueckue (MuiLieBble) YPOBHU S5KOCUCTEMBI.
[MueBble teny 1 ceT. OCHOBHBIE MTOKA3aTe/l SKOCUCTeMbI: OHoMacca, IPOAYKLHSL.
OKonoruyeckue NMUpaMu/ibl: MPOAYKLIMH, YUC/IEHHOCTH, 6riomMacchl. CBOMCTBA 9KOCUCTEM:
YCTOMYMBOCTD, CaMOperyssiLus, pa3suTtre. CyKijeccusl.

[TpupogHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€P 1 PeK. DKOCHCTeMa XBOMHOTO WU
LIMPOKO/IMCTBEHHOTO JIeca.



AHTpOIIOTeHHBIE KOCUCTeMBI. ATPO3KOCHCTEMBI. YpOo3kocucTeMsl. Bronoruueckoe u
XO035ICTBEHHOe 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

Bropa3noobpasue kKak GakTop yCcToWInBOCTH SKocucTeM. CoxpaHeHHe OMO/IOrueCcKoro
pa3HoobOpasus Ha 3eMiie.

Yuenue B. Y. BepHazckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6rocdepsl. JKusoe
BellecTBO U ero ¢pyHKuyu. OcobeHHOCTH OGHoCdeph! Kak 17100ambHOM SKocHcTeMbl. [IMHaMudeckoe
paBHOBecHe 1 oOpaTHas CBsi3b B Orocdepe.

KpyroBopoThI BelrjecTB ¥ OHOreoxMMHuUecKue 1UK/IbI 37IeMEeHTOB (yI/iepoja, a30Ta). 30HaIbHOCTh
6uocdepsr. OCHOBHBIE OHOMBI CYIIIH.

YenoseuecTBo B 6uoctepe 3emMnu. AHTporioreHHbIe U3MeHeHUs B 6uocdepe. I'mobanbHbie
9KO0JIOTHYeCKHe TIPO0sIeMBI.

Cocy1ecTBoBaHKe MPUPO/IbI U uesioBeuecTBa. CoxpaHeHWe O1opa3HO0Opasusi Kak OCHOBa
ycrorurBocty 6rocgepsl. OCHOBa parjOHaIbLHOTO YIIpaB/ieHNs TPUPOAHBIMU PeCypCaMy U UX
UCrob30BaHue. JJoCTiKeHYst OMOJIOTUUM U OXpaHa MPUPO/bI.

JeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencu, B. H. Cykaués, B. 1. BepHazckuii.

Tabsmurbl v cxembl: «IlureBble 1ienH», «bHUOLIEHO3: COCTaB U CTPYKTypa», «IIpupogHbIe
coobiriectBa», «Llenu nuraHusi», « IKoIoruueckas nipamuza», «brocdepa u uenoBek»,
«ODKOCHUCTeMa IIUPOKOTUCTBEHHOTO Jleca», « JKOCUCTeMa XBOMHOIO Jieca», «bHo1eH03 Bof0éMay,
«ArporeHo3», «IIpuMepHble aHTPONOTreHHbIE BO3/|eHCTBUS Ha MPUPOAY », « BakHellle MCTOUHHKH
3arpsi3HeHUs BO3/lyXa U TPYHTOBBIX BOZ», «IlouBa — BaykHeHIIasi cocTasisttolas 6uochepsi»,
«®DakTopsl Jlerpazayu nous», «IlapHUkoBeIl 3¢ deKT», «DaKTopbl paju0aKTUBHOIO 3arpsi3HEHHUs
6uocdepni», «O6IIast cTpyKTypa bruochepsi», «PacnpocTpaHeHue KU3HH B 6rocdepe»,
«O30HOBBIN 3KpaH 6uocdepsi», «Kpyrosopot yriepoza B 6uocdepe», «KpyroBopor a3ora B
rmpupozae».

Ob6opynoBaHue: Mofieb-anTuiMKalus « TurmuuHble 6UoLIeHO3bI», repbapuii «PacTuTe/ibHbIe
coo0i1riecTBa», KOIEKIUKA «BUOLIeH03», « BpeuTenr BaXXHENIIINX CeTbCKOX035HCTBEHHbIX
KYy/IbTYP», repOapuu U KOJUIEKL[UM PaCTeHUM 1 )KUBOTHBIX, TPUHAJJIeXallle K pa3HbIM
9KOJIOTUYECKHUM TPYIINaM OfHOTO BU/ia, KpacHas kanra Poccuiickoii ®eneparyin, n300paxkeHust
OXpaHsIeMbIX BH/IOB PaCTEHUN 1 KUBOTHBIX.



IINTAHNPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BOJIOI'N HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OEPASOBAHUA

CorntacHo @I'OC COO, ycTaHaBIMBarOTCs TpeOOBaHUS K pe3y/ibTaTaM 0CBOeHUst 00yUaroL[MUCS
TIporpamMM CpefiHero o011ero 00pa30BaHus: TMYHOCTHBIM, METAINpeAMEeTHBIM U IPeMeTHBIM.

JINHHOCTHBLIE PE3YJIBTATDBI

B cTpyKType TMYHOCTHBIX pe3y/bTaTOB OCBOEHUs IpeiMeTa «brosorus» BblfiesieHbl Ciefyrolye
COCTaBJISIFOLIME: 0CO3HaHKEe 00YUYarOIMMUCS POCCUMCKOM IPayKaHCKON I€HTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTU 1 CaMOOIIpe/ie/IeHUI0, Hallnyle MOTHUBALUU K
o0yueHuto 6HOIOTUH, 1ie/ieHarpaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXX/1eH!M TMUHOCTH Ha OCHOBE
K/TFOUeBbIX LIEHHOCTel ¥ MCTOPUUeCKUX TPAJULNKA pa3BUTHsI OMOIOrMYeCcKoro 3HaHHsl, TOTOBHOCTh
Y CrI0COOHOCTH 00yUaroIUXCsl PYKOBOJCTBOBATLCSI B CBOEH /lesiTe/IbHOCTH [JeHHOCTHO-
CMBIC/IOBBIMH YCTaHOBKaMH, TIPUCYI[UMU CUCTeMe Oroornyeckoro 00pa3oBaHusi, Halmuumye
9K0JIOTMYeCKOTO TIPaBOCO3HAHUsI, CIOCOOHOCTU CTaBUTh L{eJI U CTPOUTH KU3HEHHbIe T/IaHbI.
JINUHOCTHBIE pe3y/bTaThl 0CBOEHUs TIpefiMeTa « bUoorusi» AOCTUraroTCs B IMHCTBE YUeOHOU! U
BOCITUTATe/IbHOM JIeSITe/IbHOCTU B COOTBETCTBUM C TPAJAULIMOHHBIMUA POCCUMCKUMHU
COLIMOKY/IbTYPHBIMH, HCTOPUYECKUMHU 1 IyXOBHO-HPABCTBEHHBIMU LIeHHOCTSIMU, TIPUHSATHIMU B
o011iecTBe MpaBU/iaMi 1 HOPMaMU TOBe/IeHUs U CTIOCOOCTBYIOT MpoLieccaM CaMOTIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHUsl, Pa3BUTHSI BHYTPEHHEH MMO3ULUH TMYHOCTH, NaTPUOTH3Ma,
yYBa)KeHHsI K 3aKOHY Y TIPaBOIOPSIJKY, YeI0BeKYy Tpy/a U CTapliemMy MOKOJIeHHI0, B3aUMHOIO
yBakeHUsi, 0ePe)XHOTO OTHOILIEHHUS K KY/IbTYPHOMY HaC/Ie[UI0 U TPAJULMSIM MHOTOHALIMOHAIEHOTO
Hapoga Poccuiickoit defiepariyy, Npypo/ie U OKpysKarollei cpefie.
JINYHOCTHBIE pe3y/bTaThl 0CBOEHHs yueOHOro rpeamMeTa « BHoorusi» JO/KHBI OTPaykaTh
TOTOBHOCTh U CTTIOCOOHOCTH 00yUaroIUXCsi PyKOBOZCTBOBAThHCS C(HOPMUPOBAHHOM BHYTpeHHe
TIO3ULIMEeH JTMYHOCTU, CUCTEMOM [IeHHOCTHBIX OPUEHTAIVH, TIO3UTUBHBIX BHYTPEHHUX YOEXKIeHUMH,
COOTBETCTBYHOIIUX TPAIUL[MOHHBIM LIeHHOCTSIM POCCUIMCKOTr0 00I1leCTBa, pacipeHe }KM3HEHHOTO
OTbITa M OMbITA J|esITeJIbHOCTH B MPOL{ecce peanr3aliii OCHOBHBIX HallpaB/eHU BOCIUTATeTbHOM
JlesiITeIbHOCTH, B TOM UMCJIe B YaCTHU:

1) rpak1IaHCKOr0 BOCIIUTAHMUS:

c(OpMHUPOBAaHHOCTh TPAXKAAHCKOM TO3UL[MKU 00yuaroIlerocsi Kak akTUBHOTO Y OTBETCTBEHHOT'O
YjieHa POCCHICKOTO 00111eCTBa;

0CO3HaHMe CBOUX KOHCTUTYLIMOHHBIX TIPaB M 00s13aHHOCTel, yBaXkeHHe 3aKOHa 1 TIPaBOIIOPsI/IKa;
TOTOBHOCTB K COBMECTHOM TBOPYECKOM /IesTe/TbHOCTU TIPH CO3/jaHUHM YUeOHBIX ITPOEKTOB, PeIIeHUH
yueOHBIX U M03HaBaTe/IbHBIX 3a/lau, BHITIOJTHEHUU OHMOIOrMueCcKruX SKCIIepUMeHTOB;

CITIOCOOHOCTB OTIpeieNIATh COOCTBEHHYO TIO3ULIHIO TI0 OTHOILIEHUIO K SIB/IEHUSIM COBPEMEeHHOH
YKU3HU U OOBSICHSITH eé;
yMeHHe YUUTHIBAaTh B CBOMX JIEMCTBHUSIX HEOOXOJMMOCTb KOHCTPYKTUBHOTO B3aUMOZeHCTBUS JIFOfeH
C pa3HbIMU yOeXX/1eHUsIMU, KY/TBTYPHBIMU LeHHOCTSIMU 1 COL[MA/IbHBIM TI0I0’KeHUEM;
TOTOBHOCTB K COTPYHAYECTBY B IPOLieCCe COBMECTHOTO BBITIOJTHEHHS yueOHBIX, TT03HABaTeTbHbBIX
Y UCC/Ie[ioBaTe/TbCKUX 3a/lad, YBa)KUTETHLHOTO OTHOILIEHUS] K MHEHUIO OTITIOHEHTOB TP 00CyKeHU!
CITIOPHBIX BOITPOCOB OHOIOTMYeCKOTO COZeprKaHuS;
TOTOBHOCTh K TYMaHUTapHOW 1 BOJIOHTEPCKOM J1eATe/TbHOCTH;

2) NaTpuOTUYEeCKOr0 BOCIIUTAHUS:

c(hOpMHPOBaHHOCTh POCCUMCKOM IPaXkJaHCKOW MIEHTUYHOCTH, IaTPUOTH3Ma, YBa)KEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH nepes, PoguHoM, rop0CTH 3a CBOM KpaM, CBOrO PojuHy, CBOU
SI3bIK U KYJIBTYPY, [IPOLLIOe M HACTOsLL{ee MHOTOHAL[MOHaIbHOrO Hapoza Poccuy;
L|leHHOCTHOE OTHOILLIeHUe K PUPOJHOMY Hac/eJuto U NMaMsITHUKaM NIPUPO/ibl, AOCTKeHusM Poccun
B HayKe, UCKYCCTBe, CI1I0PTe, TEXHOJIOTUSIX, TPY/E;



CITOCOOHOCTB OL|eHMBATh BKJIaZl POCCUHACKUX YUEHBIX B CTAHOBJIEHHE U pa3BuTHe Ouomorum,
TIOHMMaHUsI 3HaueHUsi GMOIOTHH B MIO3HAHUU 3aKOHOB MPUPO/ibI, B )KU3HU UesioBeKa U
COBPEMEHHOT0 00I1leCTBa;

uzieliHasi yoexx1[EHHOCTh, TOTOBHOCTD K CJTy>KeHUIO 1 3amiuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cyas0y;

3) LyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHMe AYXOBHBIX LIEHHOCTEeM POCCUKCKOTr0 HapoZa;

c(hOpMHPOBaHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOI0 MOBe/IeHNS;

CITOCOOHOCTBH OL|eHMBATh CUTYALMIO ¥ TPUHUMAaTh OCO3HAHHBIE PelleHHs, OpUEHTUPYSICh Ha
MOpabHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHHe JTMYHOTO BK/IaZia B TIOCTPOEHHE YCTOWUMBOTO OyayIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEJISIM, CO3/1aHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO
TIPUHSITUS LIEHHOCTeHW CeMeWHOM XKU3HU B COOTBETCTBUU C TPaJAULIMSIMU HapoZoB Poccuy;

4) 3CTeTUYeCKOrO BOCITUTAHUS:

3CTeTUYeCcKoe OTHOIIEeHWe K MUDY, BK/IFOUast 3CTETUKY ObITa, HAYYHOTO ¥ TEXHUUYECKOTO TBOPUECTBa,
CTIOpTa, TPY/ia, 00IIeCTBeHHBIX OTHOILIEHUH;

TIOHMMaHKe SMOLIMOHA/IBHOTO BO3/|eMCTBHUS )KUBOU MPUPOABI U €€ 11eHHOCTH;

TOTOBHOCTh K CAMOBBID@’KEHUIO B Pa3HbIX BH/IaX UCKYCCTBa, CTpeMJ/IeHHe TIPOSIB/STh KauyecTBa
TBOPUYECKOW JTMYHOCTH;

5) ¢u3nyeckoro BOCOUTaHUs, (POPMHUPOBaHKS KyJIbTYPhI 30POBbS U SMOLIMOHA/IBHOTO
Onarormosnyyust:

TIOHMMaHWe U peasin3alusi 37[0pOBOro U 6e3omacHoro obpasa >Ku3HH (3J0pOBOe MUTaHUE,
coOmozieHre TUTHEeHNYeCKHX TTPABU/I M HOPM, COaslaHCMPOBaHHBIA PeXXUM 3aHATHI U OTJbIXa,
perynsipHasi pr3nuecKasi akTHBHOCTD), OepeXXHOT0, OTBETCTBEHHOTO M KOMITeTEHTHOTO OTHOIIIeHHsI
K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYeCKOMY 37J0POBbIO;

TIOHMMaHKe 1[1eHHOCTU TIPaBU/I MHAUBU/YaTbHOTO U KOJIJIEKTUBHOTO 6e3011acHOro 1MoBe/leHus B
CUTyaLUsiX, YIPOXKakOILMX 3/J0POBbIO U JKWU3HU JIIOfeH;

0CO3HaHUe TI0C/Ie/ICTBUM 1 HEMPUSTHSL BpeJHbIX MPUBbIUEK (YrioTpeOsieHust aiKorosisi, HAPKOTUKOB,
KypeHus);

6) TpPyZ,0BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, 0CO3HaHMe LIEHHOCTU MacTepCTBa, TPYAoIooue;

TOTOBHOCTh K aKTUBHOM /J1eSITe/IbHOCTH TEXHOJIOTMUeCKOU U COLIMa/IbHOM HarpaB/IeHHOCTH,
CITOCOOHOCTH MHUIMMPOBATh, TVIAHUPOBATh M CAMOCTOSITE/TbHO BBITIOTHATE TAKYHO AesATe/TbHOCTD;
VHTepeC K pa3/IMuHbIM cepaM npodeCcCrOHaNIbHOM [1eTeNbHOCTH, YMeHHE COBepIlaTh
0CO3HaHHBIN BbIOOP OyzyIe mpodeccru ¥ peanrn30BLIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHbI;
TOTOBHOCTh U CITIOCOOHOCTH K 00pa3oBaHuI0 U caM00Opa30BaHUI0 Ha TIPOTSHKEHWHU BCel XKU3HU;

7) 3KOJIOrMYeCKOro BOCIUTAHUS:

9K0JIOTHYECKH Ljesiecoobpa3Hoe OTHOILIeHHUe K MPUPOe KaK MCTOUHUKY KU3HU Ha 3emsie, OCHOBe eé
CyILleCTBOBaHHUS;

TIOBbILLIEHHE YPOBHS SKOJIOTMUYeCKOU Ky/IbTyphl: TprUobpeTeHre omnbiTa IJIaHUPOBaHUS TTOCTYTKOB U
OLIeHKHM UX BO3MOJKHBIX [1OC/Ie/ICTBUM [I/Is OKpY Katolllel Ccpe/ibl;

0CO3HaHMe 17106a/bHOT0 XapaKTepa 9KOJ0rMueCKUX Mpob/eM U myTel UX pelleHus;

CITOCOOHOCTH HMCIO/H30BaTh MproOpeTaeMble TIPY U3yueHUH OHMOIOTHUH 3HAaHWS U YMEHHUs TPy
peliieHUH TIpo6ieM, CBSI3aHHBIX C paliMOHA/ILHBIM TIPUPO/I0TI0/Ib30BaHeM (CobMofieHre paBul
TIOBe/IeHHs B IPUPO/ie, HallpaB/IeHHbIX Ha COXpaHeHHe paBHOBECHS B 5KOCUCTeMaX, 0XpaHy BU/IOB,
sKocucreM, brocdepsi);

aKTHBHOEe HeNpusATHe [JeMCTBUM, TPUHOCAIIMX BpeJ, OKpYy>Katrolel IPUPOHOM cpejie, yMeHue
TIPOTHO3UPOBATh HeO/IarornpusTHEIE IKOJIOTHYeCKUe TI0C/Ie/ICTBUS MpeJIIPUHUMAaeMbIX 1eHCTBUNA 1
npeZloTBpallaTh UX;

Ha/JMuye pa3BUTOIO 3KOJIOTHUYECKOTO MBILLIEHHs], 5KOJIOTMUeCKOU KY/IbTYPbl, OMbITa e TeIbHOCTH
5K0JIOTMY€eCKOW HarpaB/IeHHOCTH, YMEHHs1 PyKOBOZCTBOBAThHCSI UMH B [T03HaBaTeIbHOM,



KOMMYHHMKATHBHOM U COL[MA/IbHOM MPAKTHKE, TOTOBHOCTH K YUaCTHIO B ITPAKTHYeCKOH
JieATeIbHOCTH KOJIOTMUeCKOUM HarlpaB/IeHHOCTH;

8) LIeHHOCTH HayYHOTO TTO3HAHUS:

c(opMHUPOBaHHOCTh MUPOBO33PEHUSs], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
¥ 00IL[eCTBeHHO! MMPAaKTUKH, 0CHOBAHHOTO Ha JIMAJIOre KYJ/IBTYP, CIOCOOCTBYIOLIEr0 0CO3HAHUIO
CBOET0 MeCTa B MOJIMKYJIETYPDHOM MHUPE;

COBEepIIEHCTBOBaHHUE SI3bIKOBOW M UNTATeTbCKOM KY/IbTYPhI KaK CPeCTBA B3aUMO/IEHCTBUS MEXIY
JIFOABMU U TIO3HAHUST MUPa;

TIOHUMaHUe CrieruUKY OUOIOTHUM KaK HayKW, 0CO3HAHUS e€ PO/ B (hopMUpOBaHUN
paLMOHAbHOTO HAYYHOT'O MBIILUIEHNS], CO3ZIaHHH LIeJIOCTHOTO TIpeZiCTaB/IeH st 00 OKpY»KaroleM
MHpe KaK O eJUHCTBe MPUPO/IbI, YeTIOBeKa 1 00IIIeCTBa, B TIO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTeH
W pellieHnH MpobieM coOXpaHeHus! IPUPOHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHHM JIJ1si COBPEMEeHHOM LIMBU/IM3aIuK: 00ecrieyeHusi HOBOTO
YPOBHSI pa3BUTUsI MeJWLIMHBI, CO3/JaHHe MePCIeKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelllaTh
pecypcHble IPO6IeMbI Pa3BUTHS Ue/I0BEUeCTBa, TIOKCKA MyTel BbIX0/a U3 IJI00albHbIX
9KO0JIOTMYeCKUX MpobsieM 1 obecrieueHus Tiepexo/ia K yCTOHUMBOMY pa3BUTHIO, PAllUOHATbHOMY
WCIT0/Tb30BaHUIO MIPUPOJHBIX PECYPCOB U (hOPMUPOBAHUIO HOBBIX CTAHZAAPTOB JKU3HHU;
3aMHTEPeCOBAaHHOCTD B TIOJyueHUH OHOIOTHUeCKUX 3HAHUH B 1]eJISTX TIOBBILIEHUS 0011eH Ky/IBTYpBI,
eCTeCTBeHHO-HayUYHOUH rPaMOTHOCTH, KaK COCTaBHOM 4acTH (hyHKIIMOHATEHOM IPAMOTHOCTH
00yuarouuxcst, POpMUPYeMOH MPU U3yUeHUH OUOJIOTHY;

TIOHMMAaHHe CYLHOCTH METO/IOB M03HAHUS, UCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CTIOCOOHOCTH
WCII0/Th30BaTh TI0JTyyaeMble 3HAHUS [/l aHa/In3a U 00bSICHEHHsT SIBJIEHUH OKPY>KaroI[ero Mupa u
TIPOUCXOASAIINX B HEM U3MEHEHUI, yMeHUe Jie/iaTh 000CHOBAHHbIE 3aK/TFOUEHUsI HA OCHOBE HayUHbIX
(haKTOB 1 UIMEIOIIMXCS JAHHBIX C I1e/IbI0 MOTyU€eHH s J0CTOBEPHBIX BBIBO/IOB,;

CrI0cOOHOCTb CaMOCTOSITE/TBHO UCTIO/b30BaTh OMOIOrHUeCcKye 3HaHUs [ijis pelleHust mpoOsieM B
peasibHbIX )KU3HEHHbBIX CUTYalVsIX;

0CO3HaHHUe [[eHHOCTU Hay4HOH JIeATe/IbHOCTH, TOTOBHOCTh OCYIL|eCTB/ISATh IPOEKTHYIO U
WCC/IeZIOBaTe/ILCKYIO /IesTeTbHOCTb UHUBUYaIbHO U B TPYTIIIE;

TOTOBHOCTh M CTTOCOOHOCTb K HETIPepPhIBHOMY 00pa30BaHUI0 U CaM00Opa30BaHUI0, K aKTUBHOMY
TIO/TyYeHUI0 HOBBIX 3HaHW TI0 OUOIOTHH B COOTBETCTBUM C )KU3HEHHBIMH MTOTPEOHOCTSAMHU.

METAITPEAMETHBIE PE3YJ/IBTATHI

MeTanpeZiMeTHbIe pe3y/bTaThbl 0CBOeHHUs1 yuebHOro nipeziMeTa «broorusi» BK/IHOUArOT: 3HaUUMbIe
Ju1s1 (hOPMHUPOBAHUST MUPOBO33PEHHSI 00YUarOIIUXCSl MEXKAUCLUTUTMHAPHBIE (MEXXIIPeIMETHBIE)
o0l11leHayuHbIe TIOHSITHS, OTPa’karollye 11eJIOCTHOCTb HayUHOW KapTHHBI MUpa U Crieliu(UKy
METOZIOB M03HaHUsI, UCTI0J/Ib3yeMbIX B eCTeCTBEeHHbIX HayKax (Bell[eCTBO, SHeprusi, siBlieHue,
TMIpOL[eCC, CUCTeMa, HayUHbIW (DaKT, TPUHLIUIL, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHs,
WCC/ieIoBaHMe, HabJTroieHe, U3MepeHHe, SKCIIEPUMEHT U IPYTHX), YHUBEPCA/IbHbIE YueOHbIe
JieiicTBus (T03HaBaTe/IbHble, KOMMYHUKAaTHUBHbBIE, pETy/ISITUBHBIE), 00ecreurBatoLyie
(hopmupoBaHue QyHKI[MOHATLHOM I'PaMOTHOCTH U COLIMATbHOM KOMITETEHI[UU 00yUaroIuxcs,
CrocoOHOCTb 00YYarOIIMXCS UCTOMb30BaTh 0CBOEHHBIe MeXKAUCLUTUIMHAPHbIE,
MHPOBO33peHUYeCKHe 3HaHUSI U YHUBEPCa/IbHbIe YueOHbIe IeHCTBUS B TT03HABATE/ILHOU U
CoLMa/IbHOM TIPAKTHKe.

MeTanpeziMeTHbIe Pe3y/IbTaThl 0CBOEHHUs TIPOTPAaMMBbI CpeiHero o0I1ero oOpa3oBaHuUs AOHKHBI
OTpa’kaTh:

OeazieHre YHUBepPCaIbHBIMU yueOHBIMU TI03HABaTeTbHBIMU JIeMCTBUSMU:

1) 6a30BbIe oruUecKre 1elCTBUS:

CaMOCTOSITe/TLHO (DOPMY/TUPOBATh U aKTyaTM3UPOBATh MPOO/IeMY, pacCMaTpUBaTh €€ BCeCTOPOHHE;
VICTI0/Tb30BaTh [PU 0CBOEHUM 3HAHUM MMPUEMBI JIOTMUECKOr0 MbIILJIeHUS (aHa/m3a, CUHTe3a,
CpaBHeHWs], KacCuhUKaIu, 000011IeHusT), PaCKPbIBaTh CMBIC/T OMOIOTHYe CKUX TIOHSTHIA
(BBIZENATh MX XapaKTepHble IPU3HAKY, YCTaHAB/IUBATh CBSI3U C APYTUMU MOHATUSIMU);



oripeie/IsiTh LieJiu /leATeTbHOCTH, 3a/iaBasi TapaMeTpbl U KPUTEPUM UX I0CTHXKeHHsl, COOTHOCHUTh
pe3yJibTaThl JeaTelbHOCTU C TIOCTaB/IeHHBIMU LIeJISIMU;

WCTI0/Tb30BaTh OMOJIOTHYECKKE TIOHSATHS 7St 00bsiIcCHeHUsT (PAKTOB U SIBJIEHUH >KUBOU TIPUPO/IbI;
CTPOUTH JIOTUUECKUe PAacCyKeHus (MHAYKTUBHbIE, /ie[YKTUBHBIE, TI0 aHAJIOTUH), BBISIBISATD
3aKOHOMEPHOCTH U MPOTHBOPEUMs B pacCMaTpUBaeMbIX SIBJIeHUSIX, (JOPMY/IMPOBATh BLIBOABI U
3aKJTFOUeHUs;

MIPUMEHSITb CXeMHO-MO/Ie/TbHbIe CPeJCTBa [I/Isl pe/ICTaB/IeHUsI CyIlleCTBEeHHbIX CBs3ell U
OTHOIIIeHHH B U3ydyaeMbIX OHMOIOruueckux 00beKTax, a Takke MPOTUBOPEUM pa3HoOro poja,
BBISIBJIEHHBIX B Pa3/IMUHBIX MH(POPMALIMOHHBIX UCTOUHHKAX;

pa3pabarbiBaTh I/1aH pellieHurst Ipob1eMbl ¢ YU4ETOM aHa/IM3a UMEIOLIUXCSl MaTepUaTbHbIX U
HeMaTepHuaJibHbIX PeCypCOB;

BHOCUTBH KODPEKTUBBI B [1eSITE/IbHOCTD, OL|eHUBAaTh COOTBETCTBHE Pe3y/IbTaToB Lie/isiM, OLIeHUBaTh
PUCKU TIOC/Ie/ICTBUMN JesiTe/IbHOCTH;

KOOPAMHHPOBATb U BBITIONHATH PabOTY B YCIOBUSIX PeasbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/IeMCTBHS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHUe TIPY PellleHuH KU3HeHHbIX TIpobieM.

2) 6a30BbIe UCC/IE[OBATE/ILCKUE I€HCTBUS:

B/IaJleTb HaBbIKaMHU YueOHO-MCC/Ie/[0BaTe/IbCKON U TPOeKTHOM /lesTeIbHOCTH, HaBbIKaMU
pasperieHus mpobsiem, CrIoCOOHOCThIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TIOUCKY METOZIOB
pelLleHNs TPaKTUYeCKUX 3a/iau, IPUMeHeHHUI0 Pa3/IMUHbIX MeTOZ0B TI03HAHUS;

WCTI0/Tb30BaTh Pa3/IMuHbIe BU/IbI [IeSITeIbHOCTH 110 TIOJTyUeHHI0 HOBOTO 3HaHUS, ero
WHTepIIpeTaLyy, Mpeobpa30BaHUIO U IPUMEHEHUI0 B yUeOHBIX CUTYaLUsIX, B TOM UUC/Ie TIPU
CO37laHUY YueOHBIX U COLIMATbHBIX TIPOEKTOB;

(hopmMHpOBaTL HayYHBIM TUM MBILLIIEHHS, B/Ia/leTh HAYYHON TePMUHOJIOTHel, KTF0UeBbIMU
TIOHSATUSIMUA U METOZIAMU;

CTaBUTh U (popMyMpoBaTh COOCTBEHHBIe 3a/jaul B 00pa3oBaTeIbHOM /1esiTe/IbHOCTH U KU3HEHHBIX
CUTYyaLUsIX;

BBISIB/ISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJM3UPOBATh 3a/iauy, BbIIBUraTh TUTIOTE3Y eé
pelilieHus, HAXOAUTb apTyMeHTHI [I/Isl J0Ka3aTe/IbCTBAa CBOUX YTBEPK/eHWUH, 3a/laBaTh apaMeTpbl U
KpUTEpPUH pelleHus;

aHa/IM3UPOBATh TOJ/yUeHHbIe B X0/le PellieHus 3alaui pe3y/IbTaThbl, KPUTUUeCKU OL|eHUBATh UX
JI0CTOBEPHOCTh, MPOrHO3MPOBAaTh U3MeHeHHe B HOBBIX YC/IOBUSIX;

JIaBaTh OL[eHKY HOBBIM CHUTYaIlUsIM, OL€HMBATh MPUOOPETEHHBIN OTIbIT;

OCYILL[eCTBJISATh LieJieHaripaB/eHHbIN TTOUCK TlepeHoca CPeZCTB U CIIoCco00B JIeCTBUS B
nipocdeccroHaNbHYIO CPefy;

yMeTb MlepeHOCUTh 3HaHHSI B MI03HaBaTeIbHYI0 U MPAKTHYeCKY0 00/1acTH XKU3HeJesiTe/TbHOCTH;
yMeTb MHTeTPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00/1acTel;

BBI/[BUTATh HOBBIE U/IeH, Npe/jlaraTh OPUrHHAJIbHbIE TTOX0/ibl U pellieHHs], CTaBUTb NTPob1eMbl U
3a/jauu, IOMyCKarolllye ajbTepHaTUBHbIE pellleHusl.

3) pabora ¢ uHpopmarue:

OPHEHTHPOBATHCS B Pa3/IMUHBIX UCTOUHUKAX UHPOPMAIuH (TekcTe yueOHOTro rocobusi, HayqHO-
TIOTY/IIPHOM JIUTepaType, OMOIOrMueCKUX CI0BapsIX U CTIPaBOYHUKAX, KOMITbIOTEPHBIX 0a3ax
JaHHbIX, B VIHTepHeTe), aHa/IM3UPOBaTh UH(POPMALIUIO pPa3/InYHbIX BUIOB U JOPM Tpe/iCTaBIeHMs,
KPUTHUYECKH OLIeHUBaTh eé J0CTOBEPHOCTb U HEITPOTUBOPEUNBOCTE;

(hopMy/IMpOBaTh 3ampOChl ¥ IPUMEHSITh pa3/IMUHbIe METO/IbI TIPH MIOMCKe U 0TOOpe OUOoJIorHuYe CKOU
MH(pOopMaLuK, HeoOX0[MMOM /1/Is1 BLITIOJTHEeHUsT YueOHbIX 3a/jay;

niprobpeTaTh OMBIT UCIOIH30BaHUS HH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM,
COBEpILIEHCTBOBATh KY/IbTYPY aKTUBHOTO MCII0/Ib30BAHMUS PAa3/IMUHBIX TTOMCKOBBIX CUCTEM;
CaMOCTOSITe/TbHO BBIOMPATh ONTUMAabHYI0 OpPMY Tpe/iCTaB/IeHHsT OMOIOTHYeCKOM HHhOpMaLin
(cxeMbl, rpadUKH, AUAarpaMMbl, TaO/IULbI, PUCYHKHU U JPYTOe);

WCTI0/Tb30BaTh HayuUHbBIN SI3bIK B KaUeCTBe CPe/ICTBa IMPH paboTe ¢ 6ronornyeckoi nHbopmaiyei:
NIPUMeHSITb XUMHUYecKue, (ru3rdeckre U MaTeMaTHueCKre 3HaKU U CUMBOJIbI, (POPMYIIbI,



abbpeBuarypy, HOMEHK/IaTypy, UCIIOIb30BaTh U TIPe0Opa30BbIBaTh 3HAKOBO-CHMBOIAYECKHEe
Cpe/iCTBa HaI/ISIAHOCTY;

B/IaZleTh HaBbIKAMH PACMO3HABAHUS U 3aI{UThI MH(POPMAIUY, MHPOPMAIMOHHOW Oe301acHOCTH
JIMYHOCTH.

OsBnazieHre yHUBepCalbHbBIMA KOMMYHUKAaTHBHBIMU J1€ACTBUSIMU:

1) obrexue:

OCYILL[eCTB/IATh KOMMYHMKALIMY BO BceX cdepax KU3HH, aKTUBHO Y4aCTBOBATh B Jiuasiore U1
JMCKYCCHU TIO CyIIecTBy 06CyKaeMoii TeMbl (yMeHHe 3a/laBaTb BOTIPOCHI, BLICKA3bIBaTh CYK/AEeHUS
OTHOCHTEJIbHO BBITO/IHEHUS TIpeJjlaraeMot 3a/jauM, yUMThIBaTh UHTEPeChl U COIVIaCOBaHHOCTh
MO3ULMM [IPYyTUX YUYaCTHUKOB JMasiora Win JUCKYCCHH);

pacrno3HaBaTh HeBepOasbHbIe CPeCTBA 00IIeHNs], TOHUMAaTh 3HaueHre COLMAaTbHBIX 3HAKOB,
TIPeJIOChI/IOK BO3HUKHOBEHHSI KOHQUIMKTHBIX CUTYaLUii, yMeTb CMSIryaTh KOH(QIUKTHI U BECTU
TIeperoBopbl;

B/IaJieThb Pa3/INYHbIMU CrIocobamMu 0O1L[eHUsT ¥ B3aUMOZeCTBUS, TOHUMaTh HaMepeHUst PyTUX
JEOfiel, TIPOSIB/ISITh YB)XKWTE/IbHOE OTHOIIIeHHe K CO0eCeIHUKY U B KOPDPEKTHOU opme
(hopMyMpOBaTh CBOM BO3pakeHMs;

Pa3BEPHYTO U JIOTUYHO M3/1araTb CBOIO TOUKY 3peHHUs C UCI0/Ib30BaHKEM SI3bIKOBBIX CPEZICTB.

2) COBMeCTHas1 [IesITe/IbHOCTb:

TIOHMMAThb M MCTI0/Ib30BaTh MPEMMYIL[eCTBa KOMaH/IHOW ¥ MHAWBH/yaIbHOW pabOThI TIPY peleHnn
6uosoruueckoii mpobiemMel, 000CHOBBIBaTh HEOOXOIUMOCTD TIPUMeHeHHsI TPYTITIOBLIX (OpM
B3aMMO/IEMCTBUS TIPU PeIlIeHUH yueOHOH 3a/1au;

BbIOMpAaTh TeMaTHUKy ¥ MeTO/jbl COBMECTHBIX ZIeMCTBUI C YUETOM OOIIMX UHTEPeCOB U
BO3MO)KHOCTeH Ka)k[|0r0 ujieHa KOJJIeKTUBa;

MIPUHUMATh L]eJI1 COBMECTHOM JlesiTe/IbHOCTH, OPraHr30BbIBaTh U KOOPJUHUPOBATh [eHCTBUS M0 eé
JOCTYDKEHUIO: COCTaBJIATS IJ1aH [IeMCTBUM, pacripeie/iiTh PO/iv C yU8TOM MHEHUM yUaCTHUKOB,
00Cy>KJaTh pe3y/bTaTbl COBMECTHOM paboThI;

OL|eHMBaTh KauyeCTBO CBOETO BK/Ia/ja M Ka)KAOT0 YYaCTHUKA KOMaH/Ibl B OOL[MI pe3y/bTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeZijlaraTb HOBbIE MPOEKTHI, OLIEHUBATh U/leu C MO3ULIMK HOBH3HBI, ODUTMHA/IBHOCTHY,
MIpaKTUUeCKOW 3HAYMMOCTH;

OCYIL{eCTB/ISATh TO3UTUBHOE CTpaTeruuecKoe MoBefleHre B pa3/UuHbIX CUTYaLUsIX, TIPOSIB/ISATh
TBOpUECTBO U BooOpakeHHe, ObITb MHULIMATUBHBIM.

OsBnazieHre YHUBepCalbHBIMU Pery/lsTUBHBIMU [1eHICTBUSMHU:

1) camoopranusanys:

MCII0/Th30BaTh OMOIOrMYecKre 3HaHUs [J1s BBISIBIEHHSI TIPO0/IeM U UX pelleHus] B )KU3HEeHHBIX U
yueOHbIX CUTYyaLUsiX;

BBIOMpATh Ha OCHOBe OMOIOTHUeCKUX 3HAHWH 1ieIeBble M CMBIC/IOBbIE YCTAaHOBKH B CBOWX
JeMCTBUSIX Y TIOCTYMKaX 10 OTHOLLUEHUIO K YKUBOW NIPUPO/ie, CBOEMY 3/10POBbIO U 3[J0POBBIO
OKpY’KatoLL[1X;

CaMOCTOSITe/IbHO OCYILeCTB/ISATh TI03HABaTeIbHYIO /IeATeIbHOCTb, BBISIB/ISITh ITPOO/IEMbI, CTaBUTh U
(opmympoBaTs cCOOCTBeHHBIE 33/jaui B 00pa30BaTebHOM /1esITe/TIbHOCTH Y )KU3HEHHBIX CUTYaLUsIX;
CaMOCTOSITe/IbHO COCTaBJISATh TUIaH pellieHust Mpo6sieMbl C YUETOM UMEOIIUXCS PeCypCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1 TIPe/ITTOUTEHHH;

[laBaTh OLIEHKY HOBBIM CHUTYaLHsIM;

pacIMpsATh paMK{ y4eOHOTO TIpeiMeTa Ha OCHOBE JTMYHBIX MPeATIOUTEeHHM;

JleflaTb 0CO3HaHHbIN BbIOOD, apryMeHTHPOBaTh ero, OpaTb OTBETCTBEHHOCTD 3a pellieHue;
OL|eHMBaTh MIPUOOPETEHHBIN OITBIT;

criocobCcTBOBaTh (HOPMHUPOBAHMIO U MPOSIBJIEHHMIO IIIMPOKOW 3PYAULIMM B Pa3HbIX 00/1aCTSIX 3HAHUH,
TIOCTOSTHHO TIOBBILIATh CBOM 00pa30BaTe/bHbINA 1 Ky/IBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTh OL|eHKY HOBBIM CUTYaLUsiM, BHOCUTb KOPPEKTUBHI B [1eSITe/IbHOCTh, OLIeHHMBaTb COOTBETCTBUE
pe3y/bTaToB LeIsM;



B/1aJleTb HaBbIKaMH I03HaBaTeIbHOM peduieKCM KaK 0CO3HaHUs COBepIIaeMbIX 1eHCTBUNA U
MBIC/IUTE/IbHBIX TIPOL[eCCOB, UX Pe3y/IbTaTOB U OCHOBAHWM, UCIO/Ib30BaTh NPUEMBI peIeKCHU [I/1s1
OLIeHKU CUTYali, BbIOOpa BEPHOTO pelleHusT;

yMeTb OLIeHUBAaTh PUCKU U CBOEBPEMEHHO NPUHMMATh peLleHHs 110 UX CHUYKEHUIO;

NPYHUMAaTh MOTUBBI U apryMeHThI IPYTUX [IPU aHa/lv3e pe3y/bTaToB JesATebHOCTH;

3) npuHsTHe cebs U APYTUX:

NIPUHUMATH Ce0st, TTOHMMasi CBOU HeZIOCTAaTK! U JJOCTOMHCTBA;

MIPUHUMaTh MOTUBBI U apTyMEHTHI IDYyTUX TIPYU aHau3e pe3y/bTaToB /leATebHOCTH;

TIPM3HaBaTh CBOE MPABO U TIPABO /IPYTHX Ha OLIMOKY;

pa3BUBaTh CMIOCOOHOCTb TOHUMATh MUP C TTO3ULIMH JIPYTOTO YesloBeKa.

[MPEAMETHBIE PE3YJIBTATHI

[TpeameTHBbIe pe3yabTaThl 0cBoeHUs TiporpaMMbl COO 1o 61onoryuy Ha 6a30BOM ypOBHe BKJTHOUAIOT
crietuudeckue Ass yueOHoro npeamMeTa «bronorvsi» HayuHble 3HaHUS, YMEHUS U CITOCOOBI
JIeVCTBUH 110 0CBOEHUIO, MHTEPIIPeTaLy U 1peobpa30BaHKUIO 3HAaHUM, BU/IbI [IeSITeJTbHOCTH 110
TIO/TyYeHHI0 HOBOTO 3HAHUS U TIPUMEHEeHUIO 3HaHUM B PA3/IMUHbIX YUeOHBIX CUTYal[UsIX, a TAKXKe B
peasibHbIX KU3HEHHBIX CUTYaLUsIX, CBsi3aHHbBIX ¢ Orosorueil. B mporpaMme rnpegMeTHbIe
pe3y/IbTaThl MPe/ICTaB/IeHbI TI0 ToJjaM 00yUeHUsl.

[TpeameTHBIe pe3yabTaThl 0CBOeHUs1 yuebHoro nipeamMeTa «buosorusi» B 10 Knacce [JO/DKHBI
OTpa’kaTh:

c(OopMUPOBAaHHOCTb 3HAHU O MeCTe 1 POJid OHMOJIOTMU B CUCTeMe HayYHOTO 3HaHUs eCTeCTBeHHbIX
HayK, B () OpMUDPOBaHNY COBpEMEHHOM eCTeCTBeHHO-HAayYHOW KapTUHbI MUpa U HayYHOTr0
MHPOBO33D€eHUsI, O BKJ1aJle POCCUNCKUX U 3apy0eKHBIX YUEHBIX-O0MOIOTOB B pa3BUTHe OMOJIOTHH,
(yHKIMOHAIbHOM I'PaMOTHOCTH UesioBeKa [ijIs pellleHusl )KU3HeHHbBIX 3a7iay;

yMeHHe pacKpbIBaTh CofiepykaHue O10IornyeCKX TEPMUHOB U TIOHSITHI: )KU3Hb, K/IeTKa, OPraHu3M,
MeTabo0/13M (0OMeH BellleCTB U MpeBpallieHre SHePriH), ToMeoCTa3 (CaMoperysisaius), ypoBHeBast
OpraHu3aLys KUBbIX CUCTEM, CAMOBOCIIPOU3Be/ieHHe (pPerpoAyKLUs), Hac/ie[CTBEHHOCTD,
M3MEHUYMBOCTb, POCT U Pa3BUTHUE;

yMeHue u3naratb Ouosoruyeckue Teopuu (KaeToyHasl, XpOMOCOMHasl, MyTallMOHHasl, [ieHTpaJibHast
JlorMa MOJIeKy/IIpHOUM 6uonorun), 3akonsl (I. Menpens, T. Moprasa, H. V. BaBuioBa) u yuenwus (0
L[eHTpaxX MHOTroo0pa3susi U MPOUCXOXK/eHUsI Ky/IbTYpHBIX pacteHuit H. V1. BaBusioBa), oripefiesnisiTh
IPaHUL[bl X IPUMEHUMOCTH K YKUBBIM CHCTEMaMm;

yMeHUe BJa/ieTh MeToZlaM/ HayuHOTo TI03HaHUsl B GMooryuu: HabsirofieHre 1 OTrMcaHue XKUBbIX
CHCTEM, TIPOL[eCCOB U SIBJIEHHI, OPraHU3aIyisi ¥ IIPOBeJieHre OMO0/IOrUUeCKOro SKCIIeEPUMEHTa,
BbI/IB)KEHUE THUIOTe3bl, BbISIBIEHHE 3aBUCHMOCTH MEXy UCCIeyeMbIMU BeJINUMHAMU,
00BbsICHEHME TIOTyYeHHBIX Pe3y/IbTaToB, UCTIO/Ib30BaHHBIX HAyUHBIX MMOHSTHMN, TEOPUH 1 3aKOHOB,
yMeHHUe Jie/1aTh BbIBOZbI HA OCHOBAHWUHU I0/yUYeHHBIX Pe3YJ/bTaToB;

yMeHUe BbIZIeJISITh CyIlleCTBeHHbIe TPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OZIHOK/IETOYHBIX ¥ MHOTOKJ/IETOUHBIX OPraHU3MOB, 0COO@HHOCTH TpoLeccoB: 0OMeHa BelllecTB U
TIpeBpall[eHNs] SHePTUHU B KJleTKe, (POTOCHHTE3a, TUIACTHUECKOTO U SHePreTHUeCKOro 0OMeHa,
XeMOCHHTe3a, MUT03a, Mei103a, OTI0J0TBOPEHUS], Pa3MHOXKeHUS, UHAUBHU/YaJIbHOTO Pa3BUTHS
opraHusMa (OHTOreHe3);

yMeHue MPUMEeHSITh Mo/TyueHHble 3HaHUs /151 00bsiCHeH s OM0/IOTHUeCKUX MPOLIeCCOB U SIBJIEHUM,
JUIS1 TIPUHSITHSI TIPAKTUYEeCKUX PeIlleHrH B MOBCeTHEBHOM >KHU3HU C 1e/Tbi0 00ecrieueHust
6e30MacHOCTU CBOErO 37I0POBbSI U 3[J0POBbsI OKPY KarOIIUX JIFOel, CoO/Ir0ieHs] HOPM IPaMOTHOTO
TIOBeZIeHHsT B OKPY)KAIOIL[el PUPOHON cpejie, TOHUMaHue HeoOX0IUMOCTH UCITO/Tb30BAHUS
JIOCTV>KeHUM coBpeMeHHOM O01oioruu U 6MoTeXHOOTHi /1Jisi pal{MiOHaIbHOTO
TIPUPO/I0TI0/Ib30BaHMUSI;

yMeHUe pelliaTh 1eMeHTapHble reHeTHYeCcKHe 3a/jJaul Ha MOHO- U IMTMOpU/IHOe CKpelljiBaHue,
CILIeTJIeHHOe HacJleIoBaHKWe, COCTABJIATh CXeMbl MOHOTUOPHIHOTO CKpeI[UBaHUS [Jis TIPe/ICKa3aHust
HacJie[J0BaHusI IPU3HAKOB Y OPraHMU3MOB;



yMeHHe BBITIONHATE JTab0paTopHbIe U TIPaKTHUeCKKe paboThl, COO/I0IATh TIpaBU/Ia Ipy paboTe ¢
yueOHBIM 1 Tab0paTOPHBIM 000pYAOBaHUEM;

yMeHHe KPUTHUEeCKU OLIEHUBATh U MHTEPIPEeTUPOBATh MH(OPMAIIHIO OHOIOrMYeCcKOro CoJiepyKaHus,
BKJ/TFOUAOLIYIO TICEB/IOHAayYHbIe 3HAHUS U3 PA3/TMUHBIX UICTOYHUKOB (CPe/ICTBA MacCOBOM
WH(OPMAIUH, HayYHO-TIOY/ISIPHBIE MaTepHasibl), STUUeCKHe aCTieKThl COBDEMEHHBIX UCC/IeIOBAaHUN
B Ouo/I0THH, MeJULIMHe, OMOTeXHOIOTHH;

yMeHHe CO3/laBaTh COOCTBeHHbIe MMChMEHHBIE U YCTHBIE CO00IeHus], 0000111as 610/I0rHYeCcKyro
MH(OPMaLIMIO U3 HEeCKOJBKUX MCTOYHUKOB, TPAMOTHO UCITO/Th30BaTh TIOHSITUHHBIN arrapar
Ouosorum.

[TpepMeTHBIE pe3y/bTaThl 0CBOEHUS yueOHOro rpeamMeTa «buosiorusi» B 11 Kmacce JO/KHbBI
OTpa’kaTh:

c(OpMHUPOBAHHOCTh 3HAHWI O MeCTe U POJIM OMOJIOTHY B CUCTEME HAayuyHOTO 3HaHUSI €CTeCTBEHHBIX
HayK, B (HOPMHUPOBAHNY COBPEMEHHOM eCTeCTBeHHO-HayUHOW KapTUHBI MUpa U HAyuHOTO
MHPOBO33p€eHUs], 0 BK/Ia/le POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OHMOIOTOB B pa3BUTHE OUOIOTHH,
(hyHKILIMOHATBHOM rPAMOTHOCTHY Ye/IOBeKa /IJIs pellieHus )KU3HeHHbIX 3a7iay;

yMeHHe pacKpbIBaTh COfiep)KaHre OUOIOrUUeCKUX TEPMUHOB M TIOHSITUIA: BU/], TTOITYJISILIUS,
reHO(OH/I, SBOTIOLIVS, IBIKYIIME CHIIBI ((haKTOPbI) SBOTIOIUU, IPUCTIOCOO/IEHHOCTh OPraHU3MOB,
BH/1000pa30BaHue, FKOJIOTHUeCKUe (haKTOPbI, IKOCHUCTEMA, TIPOAYLIEHThI, KOHCYMEHTbI, PeYLIeHTHI,
1[eMy TTUTaHKs, KOJI0THUeCKasi MMpaMu/ia, broreorieHo3, 6uocdepa;

yMeHHMe U3/1araTb OMoIoruyeckrie Teopur (IBOJIOIIMOHHAs Teopus Y. [lapBrHa, CUHTeTUYeCKast
TeopHusi IBOJTFOL[MH), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apo/siiiieBoro cxo/ctBa K. M. bapa,
yepe/loBaHUs TJIaBHBIX HaIpaB/ieHuH U myTeit 3Bosoun A. H. CeBepiioBa, yueHus o 6ruocdepe B.
V. BepHa/iCKOT0), OTIPe/ie/iATh TPAHUL[BI UX TIPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMeHHe BJIaZIeTh METO/JaM/ HayYHOTO T03HaHHUs B OMO/IOrvu: HaOJTIO/IeHre U OITUCAHUE KUBBIX
CHCTEM, TIPOL[eCCOB U SIBJIEHHI, OPraHU3aIyisl ¥ TIPOBeJieHre OMO0/IOrHUeCKOro SKCIIePUMEHTa,
BBIJIBVDKEHHE TMITOTE3bI, BbISBJIEHHE 3aBUCUMOCTH MEXY UCCIeAYeMbIMU BeJTMUMHAMM,
00BbsICHEHME TIOTyYeHHBIX Pe3y/IbTaToB, UCTIOIb30BaHHBIX HAyUHBIX MMOHSTHMN, TEOPUU 1 3aKOHOB,
yMeHHe /ie/1laTh BbIBO/bl HA OCHOBAaHWH TIOJTyUeHHBIX Pe3y/IbTaToB;

yMeHHe BbIZIe/ISITh CyI[eCTBeHHbIE TIPU3HAKU CTPOeHUsT OMO/IOTHYeCKUX 00BEKTOB: BUJIOB,
TIOMYJISILIWH, TPOAYLIEHTOB, KOHCYMEHTOB, PeAYIIEHTOB, OMOTe0LeHO30B U KOCHUCTEM, 0COOEHHOCTU
TIPOIIeCCOB: HAC/Ie/[CTBEHHOW N3MEHUMBOCTH, eCTeCTBEHHOTO 0TOOpa, BU[000pa30BaHus,
TIPUCITOCOO/IEHHOCTH OPTaHU3MOB, AeHCTBUS IKOJIOTMYeCKUX (DaKTOPOB Ha OPraHU3MBbI, TepeHoca
BEIIIeCTB M IMOTOKA SHEPTHH B 9KOCUCTEMAX, aHTPOTIOTeHHbIX U3MEeHEeHUH B SKOCUCTEMAaX CBOeH
MeCTHOCTH, KPyTOBOPOTA BEIIeCTB U OMOreOXUMUYECKUX LIUKJIOB B Ouocdepe;

yMeHHe MPUMEHSTh TOo/TyuYeHHbIe 3HAHUS /151 00bsICHeHNsT OMOJIOTHYe CKUX MPOLIeCCOB U SIBJIEHUH,
JJ1s1 TIPUHSATHS TIPAKTHUeCKUX pellieHnH B TOBCeIHEBHOM )KU3HU C 1[eJIbI0 00ecreyeHust
0e30MacHOCTH CBOETO 37I0POBBSI M 3[J0POBbsI OKPY KarOIIUX JTFO[eH, COO/TI0IeHUsT HOPM TPAMOTHOTO
TIOBe/IeHNsI B OKPY>KaroILel MpUpoJHON cpefie, TOHUMaHue Heo0X0[UMOCTH UCTIOb30BaHUS
JOCTW>KeHUM COBpeMeHHOM OHMOIOrvH AIJist palfioOHaIbHOTO TIPUPO/IOTIONb30BaHMS;

yYMEHHe peliaTh 3/ieMeHTapHble OMOI0rUYecKre 3a/lauk, COCTAB/ISTh CXeMbI TIepeHOCa BEIeCTB U
SHEPryy B 3KOCHCTeMax (Ljenu NUTaHus);

yYMEHHe BBITIOHATH Jab0paTopHbIe U TIpaKTUUYeCcKKre paboThl, COOMIOAATh TIpaBu/Ia rpu pabote ¢
yueOHBbIM 1 JTabopaTOPHBIM 000PYZOBaHUEM;

yMeHHe KPUTHUECKH OLIEHUBATh Y MHTEPIPETUPOBATh MH(POPMALIHMI0 OUOIOrMUYEeCKOT0 CO/IepXKaHMUS,
BKJTFOUATOIIYIO TICEB/JOHAaYYHbIe 3HAaHUS U3 Pa3/IMYHbIX UCTOUHUKOB (CpeJiCTBa MacCOBOM
vH(OpMaLK, HAyYHO-TIOMY/ISIPHBIE MaTepHaJibl), PACCMaTPUBAaTh I7I00a/IbHbIE SKOTOTHYECKHE
npo61eMbI COBPEMEHHOCTH, (hOPMHUPOBAThH 110 OTHOIIIEHUIO K HUM COOCTBEHHYO TTO3UILIUIO;

yMeHMe CO3/laBaTh COOCTBEHHbBIE TTMChMEeHHbIE U YCTHBIe CO00I1eHus1, 000011iast 6110/I0rHUYeCcKyHo
WH(OPMAI[UIO U3 HeCKOJTBKUX UCTOUHUKOB, FPAMOTHO MCIIO/Tb30BaTh MOHATHUIHBIN arimapar
buosorumn.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJIACC
KosiuecTBO 4acoB (D/1IeKTPOHHBIE
Ne |HaumeHOBaHue pasziesioB U 1 poBbIe)
/11 [TemM NpOorpaMMbl Bcero KorTpormbHble  [IpakTiaeckue 0Opa3oBare/bHbIE
paboTEI paboThI beCypChbI

1 [buonorus kak Hayka 2 0.5
? PKviBble cucTeMbl U UX 1

OpraHu3aLys
3 X MMHUUYeCKUM COCTaB U 8 1

CTPOEHHe KJIeTKU
4  PKusHenesiTe/IbHOCTh KJIETKU |6

PasMHOKeHuMe U
5 MHAUBUAYyaA/IbHOe pa3BuThe |5 1

OpraH1u3MOB
6 HacnencTBeHHOCTD U 8 15

13MEHUMBOCTb OPraHU3MOB
7 CesieKLjust OpraHu3MoB. 3

(OCHOBBI OUOTEXHOJIOTUH
8 [PesepBHOe Bpems 1
OBIIIEE KOJIMYECTBO YACOB 34 0 4

[10 ITIPOI'PAMME




11 KJIACC

KosiuecTBO 4acos O/1eKTpOHHbIE
Ne |HaumeHOBaHMe pas3/e/oB U urdpoBbie)
/T [TeM MpOrpaMMBI Beero  [(OHTPO/BHEIE  [[IPAKTHYECKHME  |)5asopare e
paboTHI paboThI DeCypChbI

1 OBosroLMOHHas 6uosorus |9 1

Bo3HUKHOBeHUe U
2 0.5

pasBUTHeE KU3HU Ha 3emMie
3 (Opranusmel U 5 1

OKpy>Karolas cpesia
4 CoobiriecTBa 1 9

PKOJIOTMYe CKHe CUCTEMBI
5 PesepBHOe Bpems 2
OBIIEE KO/IMYECTBO 34 0 25

YACOB I10 ITPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
/11

[Tema ypoka

[Ko/mmuecTBO yacoB

Bcero

[KoHTpO/BbHBIE
paboThI

[IpakTHUeckue
PabOoThHI

/TaTa
M3y4YeHUsT

OJIeKTPOHHbIE

L1(pOBLIE
oOpa3oBaresbHbIe

pecypchbl

briosiorus B cucteMe
HayK

[MeTo/bI 1T03HaHMS
PKUBOM TIPUPOJBI.
[TpakTHueckasi paboTa
Ne 1 «Mcnonb30BaHue
pa3/IMUHBIX METO/IOB
MpU U3yYeHUH
0110/I0rUe CKUX
00LEKTOB»

0.5

briooruueckue
CHICTeMBI, ITPOL[eCChI U
11X U3yUeHre

X IMUYeCKUN COCTaB
KieTKU. Boga u
MUHepasbHble COTU

benku. Cocras u
CcTpoeHue OekoB

DepmMeHTbl —
Orionornyeckre
KaTa/n3aTophbl.
JTaboparopHast pabora
No 1 «3yuenne
KaTaJIATU4e CKON
AKTUBHOCTH
chepmeHTOB (Ha
prMepe aMusasbl Uin
KaTasiasbl)»

0.5

YrieBoabl. JIMmAbI

HyknienHoBble
KIC/IOThbL. ATD

lIcTopusi U MeTO/bI
M3y4YeHUs K/IeTKHU.
KiieTtouHasi Teopust

10

KjieTka Kak Lies10cTHast
pKMBasi CUCTeMa

11

CTpoeHue
BYKapUOTHUY€eCKON
KeTKu. JlabopaTopHas
pabota Ne 2
«I13yyeHue cTpoeHus
K/IETOK PaCTeHUH,
PKUBOTHBIX, TPUOOB 1

0.5




OakTepuii Tog,
MHUKDOCKOTIOM Ha
OTOBBIX
MUKpOIIpernaparax u
X OMHCAHUE»

12

(OOMeH BeIIecTB WK
MeTabo3M

13

dDoTocunTes.
X eMOCHHTE3

14

(OHepreTvuecKui
0OMeH

15

PK1i3HeHHbBIN LIUKJT
K/1eTKU. [leneHue
K/1eTKU. MUTO3.
JTaboparopHast pabora
No 3 «HabmroneHue
MHTO3a B KJIETKaX
KOHUMKa KOpeIllKa
JTyKa Ha TOTOBBIX
MHKpOIIperiapaTax»

0.5

16

brocuHTe3 Genka.
Peakiiyiss MaTpUUHOIO
CUHTe3a

17

[[paHcsALumsa —
OrocuHTe3 Oesika

18

Hek/ieTouHble (hOopMbI
PKI3HU — BUPYChI

19

(DOpPMBI Pa3MHOXKEHUS
OpraH1u3MOB

20

[Meti03

21

(O6pa3oBaHue U
pa3BUTHE TTOJIOBBIX
K/1eTOK.
Or100TBOpPEHHE.
JTaboparopHast pabora
No 4 «3yueHue
CTPOEHUSI TI0JIOBBIX
K/TeTOK Ha TOTOBBIX
MUKpOTperiapaTax»

0.5

22

MHavBUyanbHOe
pasBUTHE OPraHMU3MOB

23

[‘eHeTHIKa — Hayka 0
Hac/1e[JCTBeHHOCTH U
13MEeHUHMBOCTU

24

3aKOHOMEpPHOCTH
Hac/ie/j0BaHuUs
MPH3HAKOB.
[MoHorubpugHoe
CKpelliBaHVe

25

[TuruopuHOe




CKpelLllBaHKe. 3aKOH
HEe3aBUCHMOTO
HaC/1eZl0BaHNs
MPU3HAKOB

26

C1ierieHHOE
Hacsie[0BaHre
MPH3HAKOB.
/TabopaTopHast paboTa
Ne 5 «3yuenue
pe3y/bTaToB
MOHOTUOPHUIHOTO U
MUTrHOpPUHOTO
CKpEIBaHUS Y
po30husIbl Ha
rOTOBBIX
MUKpOTIperiapaTax»

0.5

27

['eHeTHKa T10/1a.
HacsiemoBanue
[TPM3HAKOB,
CLIeTJIeHHBIX C I10JIOM

28

13MeHUYMBOCTb.
HeHacencTBeHHast
13MEeHUUBOCTb.
/TabopaTopHast paboTa
Ne 6. I3yueHue
MOIA(DUKAI[OHHOM
13MEHUUBOCTH,
[OCTpPOeHUe
BapUallMOHHOTO psijia
1 BapUallMOHHOM
KPUBO»

0.5

29

HaciencTteeHHas
M3MEHUNBOCTb.
/TabopaTopHast paboTa
No 7. « AHanmu3
MyTalui y
Mpo30Qusibl Ha
rOTOBBIX
MHUKpOTIperiapaTax»

0.5

30

['eHeTHKa yesioBeKa

31

Pe3epBHBIN YPOK.
(O0600611IeHNE TIO TeEMe
«HacnencTBeHHOCTh U
M13MEHUYUBOCTh
OpraHU3MOB»

32

CenleKLMs KaK HayKa v

rpotiecc

33

eTofbI U
OCTIDKEHHS CeeKLIUN
aCTeHUI U )KUBOTHBIX




[BrioTexHo/I0THA KAk
0Tpac/ib MPOU3BOZCTBA

34

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

34




11 KJIACC

Ne
n/n

[Tema ypoka

[KosmmuecTBO uacoB

[KoHTpOJIbHBIE

Bcero
paboThI

[[pakTHUeckue
paboThI

/TaTa
13y YeHNs]

O/1eKTPOHHbIe

L1 poBbIe
oOpa3oBarebHbIE

pPecypChI

OBOJTEOLTUST U METObI
e€ U3ydyeHUs

lcTopusi pa3sBUTHs
npezcTaBIeHUi 00
DBOJTIOL[UN

[MukposBosroLys

[Tornysianus Kak
H/ieMeHTapHast
elMHULIA BUJA U
SBOJTFOL[VH.
JTaboparopHast pabora
Ne 1 «CpaBHeHUe
BI/I0B 110
MOp@oJiorruue cCKomy
KDUTEPUIO»

0.5

JIBIDKYLLMIE CUJIBL
3/1eMeHTapHble
(bakTOpBI) IBOJTIOLIMN

E.cTecTBeHHBIN 0TOOD
1 ero (hopMbl

Pe3ynbTaThl
DBOJTIOL[UN:
MpPHCTIOCOOIEHHOCTD
OPraHU3MOB U
B1/1000pa3oBaHue.
/TabopaTopHast paboTa
Ne 2 «Oncanue
MPUCITOCOO/IEHHOCTH
OpraHusMma U eé
OTHOCHUTETbHOTO
XdpaKTepa»

0.5

HaHpaBJ'IeHI/ISI H nyTHu
MdKDO3BOJIFOITUH

HeobpaTtMoCTh
BBOJTIOL[UM

10

cTopus )KU3HY Ha
3emMJie U MeTO/IbI eé
V3yUeHUst

11

['rroTesnbl
[TPOUCXOXKAEHUS
DKI3HU Ha 3emiie

12

Pa3BuTHe )KU3HU Ha
3emsie 110 3pam U
reprosam




13

(OCHOBHBIE 3Taribl
BBOJTIOLIMN
PACTUTENBHOTO U
PKMBOTHOTO MHpA.
[TpakTrueckast pabota
Ne 1 «3yueHue
ICKOTIaéMbIX OCTATKOB
PaCTeHU U )KUBOTHBIX
B KOJ/UIEKLIUSIX»

0.5

14

(CoBpemMeHHasi CuCTeMa
OpraHuYeCKOro Mupa

15

OBOJIIOLIMS Ue/IoBeKa
aHTpOIIOreHe3)

16

/TBIOKy111ie CUJIBI
¢axTOpBbI)
QHTpOIIOreHe3a

17

(OCHOBHBIE CTaguu
GBOJTIOLIMY UesloBeKa

18

UesioBeueckue pacel U
[pYPOJZIHbIe ajlanTaruu
Ue/I0BeKa

19

Pe3epBHBIN YPOK.
(O6001TIeHME TIO TEME
«BO3HUKHOBEHUE U
pa3BUTHE >KU3HU Ha
Semiie»

20

OKOJIOIUs KakK HaykKa

21

Cpezibl 00MTaHUS U
DKOJIOTYeCKUe
(bakTOpBI

22

AGHOTHUECKHEe
(baKkTOpBI.
JTaboparopHast pabora
No 3.
«Mopdonorrnyeckue
0COOEHHOCTH
pacTeHu! U3 pa3HbIX
MeCT OOUTaHHSI».
JTaboparopHast pabora
Ne 4. «BrusiHue cBeta
Ha POCT U pa3BUTHE
UEePEHKOB KOJIeyCa»

0.5

23

brioTnyeckue (akTopbl

24

OKOJIOrMuecKre
XapaKTepUCTHUKH
MOIYJIALIY.
[TpakTrueckast pabota
Ne 2 «ITogcuéT
[IOTHOCTY TOMYJISLIAN

[PA3HBIX BU0B

0.5




pacTeHui»

25

CoobiriecTBa
OpraHu3MOB —
OMOLIEHO3

26

DKO/JIoruuecKure
CLICTeMBI
9KOCUCTEMBI)

27

(OCHOBHBIE MOKa3aTean
5KOCUCTEMBI.
ODKOI0rhueCcKre
nupaMybl. CBOMCTBA
bkocrctem. Cykiieccus

28

[ IpupozHbIe
DKOCHCTEMBI

29

AHTPOIIOreHHbIe
DKOCHCTEMBI

30

briochepa —
ryi00abpHas
bKOCHUCTeMa 3eM/Iu

31

3aKOHOMEpPHOCTH
CyLL|e CTBOBaHUS
orochepsl

32

UesioBeuecTBO B
brochepe 3emmu

33

CocyliecTBOBaHUE
MPUPO/BI U
UesioBeyeCTBa

34

Pe3epBHBIN YPOK.
O6001TIeHNE TEMBI
«Coo011jecTBa 1
DKOJIOTYeCKHe

CLICTeMbI»

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

34

2.5




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHOU ITPOT'PAMMBI

10 KJTACC

Kog,
TIPOBEPsSIEMOr0
pesysbTaTa

I[TpoBepsieMbIe MTPeAMETHBIE Pe3y/bTaThl 0CBOEHHsI 0CHOBHOM 06pa3oBaTe/ibHOM
MpOrpaMMbI CpejHero o01ero oopa3oBaHust

CchopMHUPOBAHHOCTh 3HAaHUI O MECTe W POJIK OMOJIOTHUH B CUCTEME HayYHOTO
BHAHUSI €CTeCTBEHHBIX HAayK, B (HOPMUPOBAHUU COBPEMEHHOM eCTeCTBEHHO-
HAyYYHOUM KapTHHBI MUpa ¥ HAyYHOTO MUPOBO33PEHMSI; O BKJIa/le POCCUMCKUX U
BapyOeXXHBIX YUEHBIX-0MO0JIOTOB B pa3BuTHe Orosoruu; QyHKIIMOHATIBHON
rPAMOTHOCTH YeJIOBeKa [IJisl PeIleHUs )KU3HEHHBIX 3a/]au

YMeHre pacKpbIBaTh COfiep>KaHue OMOIOrnyecKUX TEPMUHOB U TTOHSTHI:
PK3HB, KJIeTKa, OpraHu3M; MeTabo/13M (0OMeH BelljeCTB U TIpeBpallieHue
DHEPTHH), TOMeoCTa3 (CaMOperyJisiivsi), ypOBHeBast OpraHU3al[ysi )KUBBIX
cricTeM, CaMOBOCITPOM3Be/ieHue (PerpoAyKLUs), Hac/Ie[CTBEHHOCTh,
M3MEHUHMBOCTh, POCT U pa3BUTHe

YMeHMe u3iaratb OMooruueckre Teopru (KaeTouHasi, XpoMOCOMHas,
MyTaloHHasi), 3akoHbl (I. Mengensi, T. Moprana, H.W1. BaBunioBa) u yuenus (o
[[eHTPax MHOroo0Opa3usi ¥ MPOUCXOKIEHUS KYIbTYPHBIX pacTeHui H.N.
BaBusioBa), orpeie/isiTb TPaHULIbl UX TIPUMEHUMOCTH K >KUBbIM CUCTEMaM

[YmeHue B/1a1€Tb METOAdMHN HAYyUYHOTI'O IT0O3HAHUSA B 6uosioruu (Ha6mo,qu1/1e n
Ol CaHKWe )KUBBIX CUCTEM, IMPOL[eCCOB U HBJ'IEHI/Iﬁ; OpraHuv3alysd U rnpoBeaeHne
0110/10r 1Y CKOT0 3KCIepHUMEHTa, BbIBH)KE€HNE T'MITI0TE3bI; BhISAB/I€EHUE
3dBCUMOCTHU MeXy UccieaqyeMbIMU BeJIMUYMHAMU, 00BsACHeHNe TMMOJ/TYy4YE€HHBIX
[PE€3Yy/IbTATOB, NUCITO/Ib30BAHHBIX HAYYHBIX HOHHTHﬁ, TEOPI/Iﬁ M 3dKOHOB; YME€HHE
71€/1aTb BBIBOAbI HA OCHOBAHHWU ITO/TYYE€HHBIX peBYJ'II:»TaTOB)

YMeHue BbIJIe/ISITh CylljeCTBeHHbIe TTPU3HAKU BUPYCOB, K/I€TOK MTPOKApHOT U
DYKapUOT, OZJHOK/IETOYHBIX U MHOTOKJ/IETOUHBIX OPraHU3MOB; 0COOeHHOCTH
MpoLiecCoB 0OMeHa Bell|eCTB U TIpeBpalljeHUst SHepruu B KieTke, (poTocuHTe3a,
MIaCTUUECKOTO U SHepreTHUeCKoro oOMeHa, XeMOCHHTe3a, MUTO3a, Melio3a,
OT/I0/IOTBOPEHUSI, pa3MHOXKeHUs1, UHAUBUAYaJbHOTO Pa3BUTHsI OpraHu3Ma
OHTOT€eHe3)

YMeHre pUMeHSITh TIoyUeHHbIe 3HaHUs [Jisi 00bsiCHeHUsT 610IoTryeCcKIuX
MPOLIECCOB U SIBJIEHUM, [/1s1 IPUHATHUS IPAKTUYECKUX PelleHU B TOBCeHEBHOU
DKI3HU B 11e/isiX 0becrieueHrst 6e30MacHOCTH CBOETO 3/I0POBbSI U 3/10POBbsI
OKPY>KaroIIMX /Ttofiel, COO/F0ieHrsT HOPM I'PaMOTHOTO TTOBE/IeHUS B
OKpY>Karollleli MPUPOJHOM cpejie; TOHMMaHKe HeoOX0JMMOCTH UCTIOTb30BaHUsI
TOCTYDKEHHWI COBPEMEHHOUW OMOIOTHY ¥ OMOTEeXHOIOTHH /I/1s1 parjiOHA/TbHOTO
[PUPO/OTI0J/Ib30BaHKs

YMeHMe peraTh 3/1leMeHTapHbIe TeHeTHUeCKre 33/jaul Ha MOHO- U IMTUOpHHOe
CKpelllBaHe, CLie[JIEHHOe Hac/le[joBaHHe; COCTAB/ISATh CXeMBI
MOHOTMOPH/IHOTO CKPeLMBaHUs /ISl ITpe/icKa3aHusl Hac/ieJ0BaHUsI TIPU3HAKOB y
OPraH13MOB

YMeHue BBITIONHSTD JTab0paTOpHbIE U TTPAKTUUYeCKHe paboThl, COOIOIATh
npaBuia nipy paboTe ¢ yueOHBIM U 1abopaTOpHLIM 060pyIOBaHUEM

YMeHre KpUTHUeCKU OLleHHMBaTh U UHTEPIIpeTHPOBaTh MH(POPMALUIO
0110/10TMUeCKOTO COZlepKaHUsl, BKJTFOUATOLIYIO TICeBJOHayYHbIe 3HaHUs U3
pa3nnuHbIX UCTOUHMKOB (CMMU, HayuHO-MOMY/IsIpHbIe MaTeprarbl); STUYeCKHe

dCIIEKTBI COBPEMEHHBIX I/ICCJ'IE,E[OBaHI/II‘/JI B 6I/IOJ'IOI"I/II/I, MeJulLirHe, OMOTEXHOJIOTUHU
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YMeHMe co3zaBaTh COOCTBEHHbIE MMChbMEHHbIE U YCTHBIe cO00IeHus1, 00001mas
OH0/I0rMUeCKy0 MHPOPMALIWIO U3 HECKOIBKUX UCTOUHHUKOB, FPAMOTHO

1ICI10/Ib30BaTh IIOHITUMHEBIN daliriapar ouooruu

11 KJTACC

Kopn,
TIpOBEpsiIEMOr0
pesysbTrara

[TpoBepsieMble MpeMeTHbIE pe3y/IbTaThl 0CBOEHUsI 0CHOBHOW 00pa3oBaTebHON
MpOrpaMMBbI CpeZiHero 001ero 0Opa3oBaHMUs

(CchopMUPOBAHHOCTDb 3HAHUM O MeCTe U PO/ OUOJIOTHU B CUCTEMe HayYyHOTO
BHAHUS eCTeCTBEHHbIX HayK, B ((OPMUPOBAHUM COBPEMEHHOI eCTeCTBeHHO-
Hay4YHOM KapTHMHBI MHMpPa U HAyYHOTO MUPOBO33PEHMUSI; O BK/IaZle POCCUMCKUX U
Bapy0e)XKHbIX YUEHBIX-OMO0JIOTOB B Pa3BUTHe OMOJIOTHH; (PyHKLIMOHATEHON
rPaMOTHOCTH UesioBeKa /Jisl pellieHus XKU3HEeHHbIX 3a/1a4

YMeHHe pacKpbIBaTh COfiep>KaHHue OMOIOrMUecKUX TEPMUHOB U TTOHSTHHN: BU/I,
Momny/sitiusi, reHO(hOH/I, SBOIOLS, ABWKYILE CUJTbI ((DaKTOPhI) SBOTIOLUH,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHUI000pa3oBaHue, FKOJIOTHUeCKre (haKTOpHI,
HKOCHCTeMa, MPOAYLIeHThbl, KOHCYMEHTbI, PeAyLIeHTbI, L|eTh TTUTaHuS,
HKOJIOTHYeCKast TMpaMu/ia, buoreorieHo3, 6uocdepa

YMeHMe u3aratb OMooruueckre Teopru (3BomoronHast Teopus Y. JapeuHa,
CUHTeTHUYeCKasi TEOPUsI SBOJIIOLIMM), 3aKOHBI U 3aKOHOMEPHOCTH (3apOAbILLIEeBOTO
cxonctBa K.M. bapa, uepefjoBaHus T/IaBHBIX HAllpaB/eHUM U MyTel 5BOJIIOLUN
A.H. CeBepiioBa, yuenust o 6uochepe B./. BepHazickoro), onpeensTh
rPaHULIbI X IPUMEHUMOCTHU K )KUBBIM CUCTEMam

[YMmeHue B/1a/ieTb METOAdMH HAYUHOI'O I1I03HAHUA B 6uoorun (Ha6ﬂ}OAEHI/Ie n
OIMMCaHKWE >)XMBBIX CUCTEM, ITPOLIECCOB U HBHGHI/II\/JI; OpraHu3adlivd U IIpoBeJeHne
0110/10THUe CKOTO 3KCIIepUMEHTa, BbIAB>KeHKEe T'MII0Te3bI; BbIAB/I€HNE
3dBUCHMMOCTH MeXIYy HUCCieayeMbIMU Be/JIMUYMHAMU, o0BsACHeHHe IIOJIyU€HHBIX
[PE€3Yy/IbTAaTOB, NCIT0/Ib30BAHHBIX HAYUYHBIX HOHHTHﬁ, TEOPI/II\/’I " 3aKOHOB; YM€E€HHEe
71€/1aTb BBIBO/Ibl HAa OCHOBAHWU ITO/TYYE€HHBIX pe3yanaTOB)

YMeHue BbIZIENISITh CyII[eCTBeHHbIe TIPU3HAKU CTPOEHUsT OMOIOTHYe CKUX
0OBEKTOB: BUZIOB, MOMYJISALIUH, TIPOAYLIEHTOB, KOHCYMEHTOB, PeJyL|eHTOB,
OriOTeo1IeH030B U IKOCHCTEM; 0COOEHHOCTH TPOLIeCCOB HaC/IeICTBEHHON
M3MEeHUMBOCTH, eCTECTBEHHOT0 0TOOpa, BUI000pa30BaHusl, TIPUCITOCOOIEHHOCTH
OPTraHU3MOB, IeHCTBUS SKOJIOTMUeCKUX (DaKTOPOB Ha OPraHU3MBI, TIepeHoca
BELL[ECTB U [MOTOKA SHEPTUH B SKOCUCTEMAX, aHTPOTIOT€HHbIX U3MEHEeHUH B
PKOCHCTEMaX CBOel MeCTHOCTH, KPyrOBOPOTa BeI|eCTB U OMOTe0XUMHUUe CKUX
[[MK/IOB B OHoChepe

YMeHre MPUMEHSTh TIOTyYeHHbIe 3HAHUS JJ1s1 00bsCHEHHsT OMOIOTHYe CKUX
[POLIECCOB U SIBJIEHUM, J/1s1 IPUHATUS TIPAKTUUeCKUX PellleHU B IOBCeIHEBHOU
DKU3HU B 11e/1s1X 00ecrieueHust 6e301aCHOCTH CBOETO 3/I0POBbS U 3/10POBbsI

OKPY KaroILKX JIFoJiel, CoOJTroieHsI HOPM IPaMOTHOTO TIOBeZIeHHs B
OKpY>Karolllel MPUPOJHOM cpejie; TOHUMaHe HeoOX0JMMOCTH UCTIOTb30BaHUs
TOCTYKeHW COBPeMEHHOM OHO0JIOTHH /1J1s1 pPalliOHA/IBHOTO
MPUPO/OTI0/Ib30BaHMS

YMeHue peliaTh 37eMeHTapHble OHOoIoruuecKye 3a/iaur, COCTaB/IATh CXeMbI
[epeHoCa BeIeCTB ¥ SHEePryUy B 3KOCHCTeMax (Lieny MUTaHUs)

YMeHMe BBITIO/THATE JIabopaToOpHbIe U MPaKTHUeCcKre paboThl, COO/MOAaTh
MpaBwsia 1py paboTe ¢ yueOHBIM 1 7abOpaTOpHBIM 000PyAOBaHUEM

YMeHMe KpUTHYeCKH OLIeHHMBaTh U MHTEPIIPEeTUPOBaTh MH(OPMAaL1IO




010/T0TYeCKOTO COfiep>KaHMsl, BK/TIOUAIOIIYIO TICeBJOHayUHble 3HAaHUS U3
pa3nnuHbIX UCTOUHUKOB (CMMU, HayuyHO-OMY/IsIpHbIE MaTepyalibl);
pacCMaTpHUBAaTh I7I00abHBIE SKOTIOTHYeCKHe ITPO0IeMbl COBDEMEHHOCTH,
(hopMHUpOBaThH 110 OTHOLLIEHUIO K HUM COOCTBEHHYO TTO3ULIUIO
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YMeHMe co3zaBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHBIe cO00IeH s, 006001mas
OH0/I0rMUeCKy0 HHPOPMALIMIO U3 HECKOIBKUX UCTOUHHUKOB, FPAMOTHO
ICIT0/Tb30BaTh MOHSATUNHBIN arrapar 6uoIoruu




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

10 KJTACC

Kog,

[TpoBepsieMblii 371eMEHT COZlepKaHUs

1

brioiorus Kak HayKda

1.1

Briosiorust — HayKa 0 )KUBOU Tipupo/e. Posib 6ronorun B opMHUPOBaHNH COBPEMEHHOM
HayuyHOM KapTUHbI Mypa. CrcTeMa 61o/1oruuecKUx Hayk

1.2

[MeTozbl MO3HaHWSI KUBOY TIPUPO/IbI (HaOsIroieHre, SKCIIEPUMEHT, OTNTMCAHNe, U3MePeHHe,
Kaccudukarys, MoJileTMpOBaHUe, CTaTUCTHYeCKasi 00paboTKa /JaHHBIX)

2

PK1BbIe cuCTeMBI U UX OpraHmn3anya

2.1

PKvBbie cucTeMbl (OMOCHCTEMBI) KakK TipeMeT u3ydeHus ovosoruu. CBolicTBa buocucrem
1 UX pa3HooOpa3ue

YpoBHU opraHu3sal 6M0CHUCTeM: MOJIEKY/ISIPHO-TeHeTHUe CKUiA, KIIeTOYHBIMH,
OpraHU3MeHHbIH, TIOMYJIALMOHHO-BUIOBOM, YKOCUCTEMHBIN, OMocdepHbIi

X IMHUUeCcKuii COCTaB 1 CTpOE€HHE KJIETKH

3.1

X IMUUYeCKUI COCTaB K/IETKH. XUMHUECKHE 37IeMEeHThI: MAaKPO3/IeMeHTbI, MUKPO3/IEMEHTHI.
Bo/ia ¥ MUHepasibHbIe BeljecTBa. OYHKIMU BO/IbI U MUHEPA/IbHBIX BEII[ECTB B K/IETKE.
[Topep>kaHre 0CMOTHYECKOro OasaHca

3.2

Fenku. CocTaB U cTpoeHre 6enkoB. AMUHOKUCTIOTHI — MOHOMeDHI OesikoB. HezameHMMbIe
1 3aMeHMble aMUHOKHUCJIOTBI. AMHUHOKHC/IOTHBIN COCTaB. YPOBHU CTPYKTYPBhI O€/TKOBOMA
MOJIeKY/Ibl (TIepBUUHAsi, BTODUYHas, TPeTHUUHAsi U YeTBePTUYHasl CTPYKTypa). XUMHUUeCcKre
cBoiicTBa OenkoB. bronornyeckre GyHKUIMN GeTKOB.

DepmeHTHI — OMO/IOTHYeCKUe KaTaiu3aTopbl. CTpoeHue hepMeHTa: aKTUBHBIN 1IeHTP,
cyOcTparHas cnietudpuuHoCTh. KodepmenTsl. Butamunbl. OTinuus pepMeHTOB OT
HeopraHUYeCKUX KaTau3aTopoB

3.3

YrieBozibI: MOHOCaxapy/bI (T/IF0K03a, prbo3a 1 e30Kkcupr003a), Aucaxapy/bl (caxapo3a,
1akTO3a) U NoJsiMcaxapuzbl (Kpaxmasi, IJIMKOTeH, Lie/itono3a). buonornueckue QyHkuym
yIJIEBOZIOB.

JTATTHBI: TPUTTTULIEPU/IBI, CTEPOUbI, pochomumuasl. ['apodunbHO-TUAPOdOOHBIE
cBoticTBa. bruonornueckue GyHKImY munuzoB. CpaBHEHHe YTI/IeBOZOB, O€TKOB U JIUITHIOB
KaK ICTOUHUKOB SHEPTrUU

3.4

Hyxkneunossle kuciotel: JHK 1 PHK. Hykieotuibl — MOHOMePbI HyK/IEMHOBBIX KUC/IOT.
Ctpoenue u @yHkumu JJTHK. Ctpoenue u ¢pynkiuu PHK. AT®: ctpoenue u QyHKIUN

3.5

[[uTosi0rMs — HayKa o KieTke. Kinetounas Teopus. MeTopl U3yueHuUs K/IeTOK

3.6

[KneTka Kak 1ieJiocTHasi )kuBasi cictema. OO11vie Mpr3HaKY K/IeTOK: 3aMKHYTasi Hapy»>KHasi
MeMmOpaHa, MosieKysibl [IHK Kak reHeTHUYeCKUH ammapar, CcTeMa CHHTe3a Oesika

3.7

TUTbI KJIeTOK: 9yKapyuoTHUecKast U pokapruoTuueckasi. Oco0eHHOCTH CTPOeHUst
[POKapHOTHUeCKOM KiieTKU. KieTouHast creHka Oakrepuii. CTpoeHre 3yKapruoTHIeCKOi
KreTKd. OCHOBHBIE OT/IMUMSI paCTUTeTIbHOU, )KUBOTHOM 1 TPUOHOM K/IEeTKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHhI K/IETOK — K/IeTOUHAsl CTeHKa, IVTMKOKA/IHUKC, UX (DYHKLUH.
[11a3mMaTrueckass MeMOpaHa, eé cBolicTBa M GyHKUMU. [luToria3ma 1 eé opraHou/ibI.

(O rHOMeMOpaHHbIe OPTaHOW/IbI KJIETKH: SH/I0TIa3MaTtudeckas ceTh (JI1C), anmapar
[‘0nbpKK, TM30COMBI. [10/1yaBTOHOMHBIE OpPraHOW/Ibl K/I€TKW: MUTOXOH/IPDUH, TIJTaCTHU/IBI.
[TpoucxoieHne MUTOXOHAPUH U TacTh/. Buabl mnactuza. HemeMOpaHHbIe OpraHOUIbBI
K/IeTKU: puO0COMBI, KJIETOUHBIM LIEHTP, peCHUUKH, KI'YTUKUA. PYHKIIUM OpPraHOU/[0B
K/IeTKW. BK/TIOUeHus

3.9

f171po — perynaTopHbIi LieHTp KaeTKu. CTpoeHue sijpa: sifiepHasi 000/10uKa, Kapyuoriasma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI




3.10

TpaHCIIOpT BelecTB B K/leTKe

)KH3H€,I[€HT€III)HOCTI: K/IETKH1

4.1

(OOMeH BelrecTB, WM MeTaboM3M. ACCUMUIIALUSA (TI/IaCTHYe CKU 0OMeH) U
MUCCUMUTALNS (SHEpreTHUeCKUM 00MeH) — ZIBeé CTOPOHBI €ZIMHOTO Mporiecca
MeTabosm3ma. Turiel 0OMeHa BellleCTB: aBTOTPO(dHBIN U reTepoTpodHsIii. Posb hepmeHTOB
B 0OMeHe Bell[eCTB U TIpeBpallleHuH SHepTUH B KJIeTKe

4.2

doTocuHTe3. CBeToBasi U TeMHOBasi a3bl PoTocuHTe3a. Peakinu hoTocHHTe3a.
DddekTrBHOCTD PoTOCHHTEe3a. 3HaUeHUe (POTOCKMHTE3a [I/Is1 )KU3HU Ha 3emiie. BivsiHue
yCJI0BUI Cpeibl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIIEHUS €T0 MPOAYKTUBHOCTH Y
KY/TbTYPHBIX PaCTeHU.

XeMocrHTe3. XeMOCHHTe3Upylolye OakTepu. 3HaueHne XeMOCHHTe3a 115 )KU3HU Ha
Bemiie

4.3

DHepreTryeckuii 0OMeH B KieTKe. PaciierieHre BeleCTB, BbiZie/ieHHe U
AKKYMY/IMpOBaHUe SHePrud B KjeTKe. DTallbl SHepreTuueckoro oomeHa. ['konms.
bpoykeHre u ero BU/bl. KriciopogHoe oKvcieHNe, WK KJIeTOYHOe JibIXaHue.

Db deKTUBHOCTL SHEpreTUUeCcKOro obMeHa

4.4

Peaki[y MaTpUUHOrO cuHTe3a. ['eHeTnueckast nHbopmaius u [JHK. Peanuzaiius
reHeTHYeCKON MH(MOPMaLIUM B KieTKe. ['eHeTUUeCKUI KO/, U ero CBOMCTBa. TpaHCKPUMILUS
— Matpuunbiii cuHTe3 PHK. TpaHcnsius — 6nocunTe3 6enka. KoguipoBaHre aMUHOKHCIIOT.
Ponb prbocom B brocuHTe3e Genka

4.5

HeksieTouHble ()OPMbI )KHM3HU — BUPYChI. VlcTopUs OTKphITHS BUPYCOoB ([1.11. VIBaHOBCKUiA).
(OcoOeHHOCTH CTPOEHUS U )KU3HelesiTeTbHOCTH BUPYCoB. bakreprodaru. bonesnu
pacTeHuH, )KUBOTHBIX 1 UesloBeKa, BbI3bIBaeMble BUpPyCcaMy. Bupyc ummyHogeguLra
ueoBeka (BMY) — Bo3byaurens CITM/Ia. ITpodunakTiKa pacripoCcTpaHeHHsI BUPY CHBIX
BabosIeBaHMIA

Pa3sMHOKeHUe U WHAWBHYya/IbHOE Pa3BUTHE OPIdHN3MOB

5.1

[K/1eTOYHBIN LUK/, WX )KU3HEeHHbIN LUK/ K1eTKU. IHTepdasa u mutos. I1pouecckl,
MpoTeKarolye B UHTep(asze. Permkalys — peakijysi MaTpuuHoro cuHTe3a JHK.
CTpoeHre XpOMOCOM. XPOMOCOMHbIN HabOop — KapuOTHIIL. JJUTIIOUIHBIN U TarIOuJHBIA
XPOMOCOMHBIe Habopbl. Xpomatu/bl. LIuTosiornueckrie 0CHOBBI Pa3MHOKEHUsI U
H/IMBH/lya/IbHOTO Pa3BUTHS OPraHU3MOB.

/lenieHre KieTku — MuTO3. CTaguu muTo3a. IIporeccs, mporucxopsiiye Ha pa3HbIX
CTafysX MUTO3a. brosornueckrii CMbIC/1 MUTO3a

5.2

DopMbI pa3MHOKeHHUsI OpPraHU3MOB: Oecriosioe U TIoI0Boe. Buzbl Gecrionoro
pa3MHOXKEHUS: JleJieHre HaJJBoe, TIOUKOBAHKE O/IHO- U MHOTOKJ/IETOUHBIX,
criopooOpa3oBaHue, BereTaTUBHOE pa3MHOKeHHe. VICKycCTBeHHOe K/IOHUPOBaHUe
OpraHy3MOB, ero 3HaueHHe /IJisi CeeKLUH

5.3

[TonoBoe pa3MHOKeHUe, ero OT/INYMs OT Hecriosnoro.
[Meii03. Ctaguu metiosa. I1poueccel, mpoucxopsiiye Ha cTafusx Merosa. [ToBeneHue
XpoMocoM B Meiio3e. KpoccuHroBep. buosiornueckuii CMbIC/ 1M 3HaueHHe Meiio3a

5.4

["ameToreHe3 — rporiecc 0Opa30BaHMUsI TIOJIOBBIX KJIETOK Y )KUBOTHBIX. [10/I0BBIE >KeJie3bl:
CeMeHHUKU U snYHUKUA. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KJIETOK — raMeT
CIIepMarto30H/], siLeK/IeTKa) — criepmaroreHe3 v ooreHe3. OCOO@HHOCTU CTPOEHHUS
STNLIEK/IETOK M criepMato3ouoB. OmiofoTBopeHue. [lapreHoreHe3

5.5

[ 1HuBUIyaTbHOE pa3BUTHE (OHTOTeHe3). DMOpHOHAIbHOE pa3BUTHe (3MOpUOTEHE3).
(OTarbl SMOPHUOHAILHOTO PAa3BUTHS Y TI03BOHOYHBIX XKUBOTHBIX: ApOO/IeHNe, TaCTPY/IsILIuS,
opraHoreHe3. I[ToctamOpuoHanbHOe pa3BuTHe. TUITBI TOCTIMOPUOHATBHOTO PAa3BUTHS:
MpsiMoe, HeTlpsiMoe (JIMUMHOUHOe). BiusiHye cpe/ibl Ha pa3BUTHeE OPraHK3MOB; ()aKTOpHI,
Cr1oCcoOHbBIE BBI3bIBATh BPOXK/EHHBIE YPO/ICTBA.

PocT 1 pa3BuTHe pacteHuid. OHTOreHe3 LIBETKOBOTO PACTeHUsI: CTPOeHHe CeMeHH, CTaJjuu




pa3BUTHS

HaCJ'Ie,qCTBEHHOCTI) N U3MEHUYMBOCTb OPTdHHW3MOB

6.1

[Ipenmet v 3afjauu reHeTHKU. VIcTopys pa3BUTHS TeHeTUKU. BKiaZ poCCMMCKUX U
BapyOeXXHbIX YUEHBIX B pa3BUTHe reHeTUKU. MeTobl reHeTHKY (rubpuooruyecKui,
[TUTOreHeTUYeCKUM, MOJIEKYJISIPHO-TeHeTH4eCKui). OCHOBHbIe TeHeTUYeCKye MOHATHS.
['eHeTHUeCKasi CHMBOJIMKA, UCTIO/b3yeMasi B CXeMax CKpellBaHUM

6.2

3aKOHOMEPHOCTH Hac/IeloBaHKsI IPU3HAKOB, yCTaHOB/IeHHbIe [. MeHzenem.
MoHorubprHOe CKpelyBaHye. 3aKOH eZJMHO00pa3yst THOPHUIOB TIEPBOTO TIOKOJIEHUS.
[TpaBW/IO JOMUHUPOBAHMS. 3aKOH pacIlleTIeHUs PU3HaKoB. [ UIoTe3a YuCTOThl TaMeT.
[To/THOE 1 HEMoJTHOe JOMUHHUPOBAHUE.

[TurubpriHOe CKpelrBaHue. 3aKOH He3aBUCHUMOT0 Hac/le[JOBaHUs PU3HAKOB.
[[MTOreHeTHYeCKHEe OCHOBBI AUTMOPUIHOTO CKPELMBaHUs. AHATM3UPYIOILIee
CKperuBaHue. Vcnonb30BaHUe aHA/IM3UPYIOIIEro CKPeIUBaHuUs [I7Isl OTIpe/ie/IeHuUsT
reHOTHIa 0CoOU

6.3

CreryieHHOe HacsieloBaHue Tipru3HakoB. Pabora T. Moprana 1o cLeryieHHOMY
Hac/leloBaHUIO TeHOB. HapyllleHue clieryieHusi TeHOB B pe3ysibTare KpOCCUHIOBepa.

X poMoCOMHas Teopyst HaC/IeCTBEHHOCTH. [ eHeTHYeCcKue KapThl.

[‘eHeTHrKa 10sia. XpOMOCOMHOE OTpe/esieHue 1ojia. AyTOCOMBI U T0JIOBbIé XPOMOCOMBI.
[‘loMOorameTHble U reTeporaMeTHble OpraHru3Mbl. HaciejoBaHue Mpy3HAKOB, CLIENJIEHHBIX C
[10/10M

6.4

[ 13MeHUMBOCTh. BH/ibl 13ME@HUMBOCTU: HeHac/Ie[ICTBeHHast U Hac/ie[cTBeHHasi. Posib cpefibi
B HEHaC/eICTBeHHOW U3MeHUMBOCTH. XapaKTepuCTUKa MoAUGHUKALIMOHHOM
113MeHUMBOCTH. BapuallioHHbIN psij M Bapyal[MiOHHast KprBasi. Hopma peakiiyy ripu3Haka.
[KosiuecTBeHHBIE W KaueCTBeHHbIe MPU3HAKK U UX HOpMa peakiiuu. CBoMCTBa
MOZM(PUKAI[MOHHON U3MEHUHUBOCTH

6.5

Hac/iezicTBeHHast, WM TeHOTUIMUE CKast, ©3MEeHUMBOCTb. KOMOMHATHBHAs N3MEeHUMBOCTb.
[Metio3 1 110/10BO# TpOIeCC — 0CHOBA KOMOMHATUBHOW M3MEHUHMBOCTUA. MyTallOHHAs
113MeHUMBOCTh. Kilaccudukalys MyTalyii: reHHble XPOMOCOMHbIe, TeHOMHbIe. YacToTa 1
MpUUYUHBI MyTaLui. MyTareHHble (DakTOpbl. 3aKOH TOMOJIOTMUeCKUX PSi/IOB B
HaceACcTBeHHOM naMeHunBoctyu H.M. BaBunoBa

6.6

[‘eHeTrKa uesoBeka. Kapuotur yenoBeka. OCHOBHbIE MeTO/Ibl TeHETHUKU UesioBeKa:
reHeasioruueCcKuk, 6/IM3HELIOBBIN, IUTOreHeTHUe CKHU, OMOXUMUUe CKH, MOJIEKY/ISIPHO-
reHeTuueckuii. CoBpeMeHHOe orpe/ie/ieHre reHOTHUIIa: TIOJTHOTeHOMHOe CeKBeHUPOBaHUe,
reHOTUITUPOBaHUe, B TOM urciie ¢ rioMolleto [T P-ananusa. HaciiencrBeHHbIE
Bab0/IeBaHMs UeI0BeKa: TeHHbIe 00/1e3HU, 00/1e3HH C HAC/1eJCTBEHHOU
MpeapacIio/ioKeHHOCTBI0, XPOMOCOMHBIe 00/1e3HM. CoMaThueCKHe 1 TeHepaTHBHbIe
MyTary. [IpUHIUITEI 3[0pOBOTO 00pa3a KU3HH, JUArHOCTUKH, MPOMUIAKTUKY U JIEUeHUSI
reHeTUUeCKUX Oose3Hel. MeMKO-TeHeTHUeCKOe KOHCY/IbTUPOBaHue. 3HaueHHe
MeJUIIMHCKOY TeHEeTUKU B TIPeJIOTBPAIlleHUH U JIeUeHUH reHeTHYeCKUX 3a00/IeBaHUMA
yeI0BeKa

Cenekiuyst opranu3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

CesieKLIMS KaK HayKa ¥ mpoLiecc. 3apoKJeHre CeleKLUU U IoMeCcTHUKalus. Yuenve H..
BaBH/IOBA O 1IEHTPaX MPOUCXMKIEHUS 1 MHOT000pa3usl KY/IbTYPHBIX pacTeHuH. [leHTpbI
[TPOUCXOKIEHUS JOMALIIHUX )XUBOTHBIX. COPT, IMopo/a, ITaMm

7.2

CoBpeMeHHbIe METO/IbI CeIeKIMHA. MaCCOBbIM U UHIUBUYa/IbHBINA OTOOPBI B CeIeKIUN
pacTeHu 1 KUBOTHBIX. OLleHKa 9KcTepbepa. bM3KopoACTBeHHOe CKpelljBaHue —
MHOpUAWHT. YncTas muHus. CKpelljuBaHWe YUCTBIX TMHUM. ['eTepo3uc, wiv ruOpuaHas
cusia. HeponcTBeHHOe cKpelliBaHue — ayTOpuAnHT. OTaanéHHas rubpuausanvis U eé
ycrexu. VIcKyCCTBeHHBIN MyTareHe3 U MoIyueHre MO/IUIIONAOB. [JoCTKeHUs ceneKLun
pacTeHU, )KUBOTHbIX 1 MUKPOOPTraHU3MOB




7.3

brOTeXHO/IOIUA KaK 0Tpac/b IIPOM3BOACTBA. ['eHHas WH)KeHepus. JTallbl CO3/aHUs
pekoMmbrHaHTHOM JIHK ¥ TpaHCcreHHBIX opraHn3MoB. KnetouHast urbkeHepusi. Kiietounbie
Ky/bTypbl. MUKPOK/IOHa/IbHOE pa3MHOXKeHue pacteHuU. KiionupoBanue
BbICOKOTIPOAYKTHUBHBIX Ce/TbCKOXO0351MCTBEHHBIX OPraHM3MOB. JKOJIOTUYEeCKHe U 3TUUYeCKre
rpo6seMbl. 'MO — reHeTHUeCKU MOAU(ULIIPOBaHHbBIE OPTaHU3MBI

11 KJIIACC

Kopn,

[TpoBepsiemMblii 371eMEHT COZeP>KaHUs

(OBO/TIOL[MOHHAsI OMOJIOTHS

1.1

OBOJTIOLMOHHAST TEOPHS U e€ MeCTO B OHOIOTHH.

CBUZieTeIbCTBa 3BOJTIOLIMU. [1asieoHTO/IOrMYeCKIe: TI0C/Ie/[0BATe/IbHOCTD TIOSIB/IEHHUS
BI/IOB B 1a/IEOHTO/IOTMYeCKOH JIeTOMUCH, TiepexoiHbie (hopMbl. buoreorpaduueckue:
CXOZICTBO U pasnuuue (ayH U (Giop MaTepUKOB U OCTPOBOB. OMOPHUO/IOTHYECKHe: CXOACTBA
1 pa3iMuus SMOPHUOHOB Pa3HBIX BU/IOB MTO3BOHOUYHBIX. CpaBHUTE/ILHO-aHATOMUYE CKHE:
rOMOJIOTHUHBIE, aHAJIOTUUHbIe, pyIUMeHTapHbIe OpraHbl, aTaBU3Mbl. MoIeKy/IsipHO-
OMOXUMHUECKHE: CXOCTBO MEXaHU3MOB HAC/Ie[JCTBEHHOCTU U OCHOBHBIX MeTa00/IMueCKUX
MyTel y BCeX OpraHu3MOoB

1.2

OBosroLMoHHas Teopus Y. JlapsuHa. [IpeArocbliku BOSHUKHOBEHUS JapBUHU3Ma.
JIBIKYIIMe CHJIBI SBOJTFOLIMM BUZIOB T10 JlapBuHY (M30bITOYHOE pa3MHOXKeHHe TPU
OrpaHUYeHHOCTH PeCypCOB, HeoTpeZie/IéHHast U3MeHYMBOCTh, O0pb0a 3a CyllecTBOBaHue,
eCTeCTBEHHBINA 0TOOP)

1.3

CuHTeTUuecKasi Teopust 3BomoLuu (CTD) 1 0CHOBHBIE e€ MonoKeHus1. MUKPO3BOJTIOLIUS.
[TorynsiLus Kak eJMHULIA BUJA U SBOJTIOLIUA

1.4

JIBroKyIIIMe cuibl ((PaKTOPbI) BOMIOLIUMU BUIOB B TIpUpoze. MyTallOHHbIHN MPOLiecc U
KOMOWHATHBHAsi U3MeHYMBOCTh. [10My/IsIMOHHbBIE BOTHBI U Apeid reHoB. V3osLus u
MUrpalysi. EcTecTBeHHBINM 0TOOP — HanpaB/SIOIUN GakTop 3Bomonun. Popmbl
eCTeCTBEHHOro 0TOOpa.

[Tpricrioco6/1eHHOCTh OPraHU3MOB KaK pe3y/ibTaT 3BOJOLUH. [IprMepbl MpUciocobieHuin
y opraHusmMoB. ApoMop(}03bl U UAM0ajanTaLun.

Buz 1 BusoodbpaszoBanue. Kpurepuu Buga. OcHoBHbIe (hOpMbI BUZ000pa30BaHMS:
reorpaduyeckoe, 5K0JI0THYECKOe

1.5

MakposBosttoriysi. PopMbl SBO/MIOLIMU: (pUIeTUUYeCKasi, [UBepreHTHast, KOHBepreHTHasl,
napasuiensHas. HeobpatuMocTs 3BosOLMN

BO3HMKHOBeHYVe U pa3BUTHe )XU3HU Ha 3emiie

2.1

/loHay4HBble [Ipe/iCTaB/IeHus O 3apOXKAeHUU )KU3HU. HayuHble rurnoress! BOSHUKHOBEHUS
PKU3HU Ha 3emJie: abroreHes ¥ NaHCrepMusl. XUMHUecKast SBOJTHOLIUS.
ODKCriepuMeHTanbHOe Mo TBep KieHne XMMUYeCKo! 3BosoLui. HauanbHble STarsl
orionornyeckori 3Bosoruu. ['mnote3a PHK-mupa. TlepBble KJeTKH 1 UX 3BOJTIOLIVS.
(DopMHUpOBaHUe OCHOBHBIX IPYIIII JKUBbIX OPraHU3MOB

2.2

Pa3BuTHe >XKU3HU Ha 3emie 10 3paM U nepuogaM. Karapxeid. Apxelickasi U MpOTepO30KCKasi
pphl. [Taseo3otickas spa U eé rmepuofibl: KeMOPUHCKUA, OPAOBUKCKHUM, CUTYPUMCKUH,
IeBOHCKUI, KAME@HHOYTO/IbHBIN, IepMCKHUNA. Me3030licKas 3pa U eé nepyuo/pl: TPUaCOBBIM,
FOPCKUI, MeJIOBOM.

[KaliHO30lCKasi 5pa 1 eé mepuobl: MajeoreHOBbIM, HEOTeHOBbIM, aHTPOTIOT€HOBBIM.

X apakTepuCTHKa KMMara U reojioruueckux rpoweccoB. OCHOBHBIE 3Tarbl 3BOJIOLWN
pacTUTENbHOTO 1 )KUBOTHOTO MUpa. ApoMopdo3bl Y pacTeHUl U )KUBOTHbIX. [1osiBNieHue,
pacLiBeT ¥ BbIMUpaHUe CPYII )KUBbIX OPraHU3MOB

2.3

CricTeMa OpraHUuYeCKOro MHUpa Kak OTpakeHHe 3BOJTIOI[UH. OCHOBHBbIE CHCTEMaTHYeCKHe

rPYIINbI OPraHu3MOB




2.4

OBOsIOLIMS YesioBeKa. AHTPOIIO/IOIUS Kak HayKa. PasBuTue npezcTaBieHui 0
[POMCXOXK/IeHUH YesioBeKa. MeTozibl u3yueHusi aHTpornoreHesa. Cxo[CTBa U pa3vuus
UesioBeKa U KUBOTHBIX. CHCTeMaThuecKoe I0JIOJKeHUe UeioBeKa.

JIBr>Kyle cubl (hakTophl) aHTporioreHe3a. HaceancTtBeHHasi K3MeHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIIeCTBeHHBIN 00pa3 )KM3HH, U3rOTOB/IEHHE OPYAUH TPy/a,
MBILLIEHHE, PeUb

2.5

(OCHOBHBIE CTa/IMM U BETBU BOJIIOLIUU UesioBeKa: aBCTPa/IoNuTeku, UenoBeK yMebi,
UenoBek rpsimoxofsiiuii, YenoBek HeaHJepTa/ibCcKuli, HenoBek pa3ymHbid. Haxoaku
MCKOTIaEMBIX OCTAaHKOB, BPeMsI CyIIleCTBOBaHUSsI, 00/1aCTh pacripoOCTpaHeHus], 00bEM
rOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OPYAUS

2.6

UesnoBeueckue packl. OCHOBHBIE OOJIbIITHE Pachl: eBpoIieouJHast (eBpa3uiickasi), Herpo-
ABCTpanouiHast (93KBaTOpUasibHasi), MOHTO/IOMHast (a3UaTCKO-aMepUuKaHcKast). UepThbl
MPUCIIOCOOIeHHOCTH TIpe/ICTaBUTE e YesIOBeUeCKUX pac K YCIOBHUSIM CyILleCTBOBAHUSI.
E1MHCTBO venioBeyeckux pac. Kpyutuka pacusma

(Opranusmsl ¥ OKpysKarollas cpeja

3.1

(OKO0JIOrUs KaK HaykKa. 3aJjaud 1 pa3ziesibl 9KOJI0Tur. MeTozibl 9K0JIoThUe CKUX
MCC/IeJOBaHUH. DKOJIOTHUeCKoe MUPOBO33peHue. Cpe/ibl 00MTaHUs OpPraHW3MOB: BOZIHAS,
Ha3eMHO-BO3/ly1lIHasi, [TOYBeHHasi, BHyTPUOpPraHU3MeHHast

3.2

Okonornueckue haktopbl. Knaccudukaiys 3Ko1oruueckux GakTopoB: abHoTHUECKHe,
OrioTHYeCKHe U aHTpOTIOTeHHbIe. [lelicTBHe 9KOIOrMueCKrX (hakTOpOB Ha OpPraHU3MbI

3.3

AGroTHueckre (hakTopbI: CBET, TeMIlepaTypa, BlaKHOCTb. POTOepUO3M.
[TpricriocobeHust opraHU3MOB K eliCTBHI0 abnoTuueckux (akropos. buosnoruueckue
PUTMBI

3.4

briotTrueckue hakTopbl. Buibl 6MOTHUECKUX B3aUMO/I€HCTBHI: KOHKYPEHLIHS,
XUIITHUYECTBO, Mapa3uTH3M, MyTya/li3M, KOMMeHCa/In3M (Hax/ieOHUYeCTBO,
KBapTHPAHTCTBO), aMeHCa/Ii3M, HeUTpanu3M. 3HaueHre OMOTHUe CKMX B3aUMO/IeHCTBUN
17151 CyI1leCTBOBAHUSI OPraHU3MOB B TIPUPOIHBIX COODIIeCTBAX

3.5

DKos1orryecKre xapakTepuCTUKY NOMy/siyy. OCHOBHBIe [T0Ka3aTes Iy MOMyJISLHN:
UM C/IEHHOCTD, TVIOTHOCTD, POXKaeMOCTb, CMEPTHOCTb, IPUPOCT, MUrpaLus. /JJuHaMuKa
UMC/IEHHOCTH TOMYJISALIMY U €€ perysiys

Coo0111ecTBa 1 9KOJIOTUYeCKHEe CUCTEMbI

Coo0111ecTBO OpraHu3mMoB — 6uorieHo3. CTPYKTypbl OHOIleHO3a: BUOBas,
MpOCTpaHCTBeHHas, Tpoduyeckas (nviieBast). Buabl-qoMmuHaHThl. CBsA3U B OUOIIEHO3€

4.2

OKosornyeckue cucteMsl (3kocucteMsl). [ToHsTHE 00 3KOCHCTEMe U OroreoreHO3e.

D yHKIMOHaTbHbIE KOMIIOHEHThI SKOCUCTEMBI: MIPO/yLIeHThI, KOHCYMEHTHI, peAyLeHThI.
[KpyroBopoOT BellleCTB 1 MTOTOK SHEePTUU B 3kocucTeMe. Tpoduueckue (MUilieBbie) ypOBHU
bKocucTeMbl. [IuirieBbie Tieru u cetd. OCHOBHBIE TTOKa3aTesl SKOCUCTeMbI: Oromacca,
MpOJYKLMsL. JKOOrnyecKue MApaMubl: MPOAYKLIMH, YUC/IeHHOCTH, briomMacchl. CBOMCTBa
ODKOCHCTEM: YCTOMUHUBOCTh, CAMOPEry/sitius, pa3Butre. Cykijeccus

4.3

[TprpoJHbIe 5KOCUCTEMBbL. DKOCUCTEMBI 03€P U peK. DKOCHCTeMa XBOMHOI0 UK
[IIMPOKOJIMCTBEHHOIO Jleca.

AHTpOTIOTeHHbBIE 9KOCHCTEMBI. ATPO3KOCHUCTEMBL. YpO03KOCHCTeMBI. Broiornueckoe u
X03s1iCTBEHHOE 3HaUeHHe arpo3KOCUCTEM B YPOOIKOCHUCTEM.

briopazHoobpasue Kak (hakTop ycToiunBoCTH 3KocucTeM. CoxpaHeHHe 6HO0JIOrueCKOro
pa3HoO0Opa3us Ha 3emiie

4.4

Yuenue B.U. BepHa/ickoro o 6uocdepe. I'paHuI[bl, COCTAB U CTPYKTypa 6uocdepsl.
PKuBoe BerjecTBO U ero ¢pyHKIMK. OcobeHHOCTH 61oCheph! Kak r7100ambHONM SKOCUCTEMBI.
JTiHaMUYeCKoe paBHOBecHe 1 oOparHasi cBsi3b B 6rocdepe. KpyroBopoTh! BellieCcTB U
OrioreoXMMHYeCKre LIWK/IbI 37IeMeHTOB (YI/Iepofa, a30Ta). 30Ha/IbHOCTh OMochephl.

(OCHOBHBIE OWOMBI CYIITH




4.5

UesoBeuecTBO B 6ocdepe 3emiu. AHTPOIIOreHHbIe U3MeHeHus B buocdepe. I'mobambHbIe
DKOJIOTMUe CKHe TTPO0/IeMBI.
(OcCHOBa paljMOHaILHOTO YIIPaB/IeH st IPUPOJHBIMUA PeCYPCaMH U X UCTIO/Ib30BaHUe.

JTocTKeHUst GMOJIOTUY U OXpaHa MPUPOAbI

"[TokyMeHT yTBep>kzeH npoctovi DL pykoBoauTesnsi YupexxgeHus"




