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[Tpu pa3paboTKe Mporpammbl 10 OMOOTUM TeOPeTUUYECKYH0 OCHOBY il OTIpe/iesieHust
MO/IXO/IOB K (DOPMHMPOBAHUIO COJlep)KaHUsI yueOHOro mpeaMera «BHOIOTHsS» COCTaBUJIH:
KoHIlenTyabHble TiosiokeHust PI'OC COO o B3anmMo00yC/IOB/IEHHOCTH TieJiel, co/iepyKaHus,
pe3y/ibTaTOB 00yueHusi U TpeboBaHU K YPOBHIO TTOATOTOBKU BBIITYCKHUKOB, TT0JIOXKEeHHUsT 00
O6H.[I/IX Oemax W IIpUHLOUIIAaX, XdpPdKTepU3yIoIMUX COBpeMeHHOe COCTOdAHHE CHUCTEMBI
cpeaHero obiero ob6pa3oBanuss B Poccwiickoit Pefepaijiy, a Takke TIOJIOKEHUS O
cnerduke OWoOOTHH, €€ 3HAUeHWM B TI03HAaHWW >KWBOW TIPUPOALI U 00ecrieueHUH
CYIIIeCTBOBaHUsI ~ uejioBeueckoro obOijectBa. CorjiacHO Ha3BaHHBIM  TIOJIOKEHUSIM,
orpe/ie/ieHbl OCHOBHBIe (DYHKLIMM TTPOrpaMMBI 110 OHUO/IOTUU U €€ CTPYKTYpa.

[TporpamMmMa mo Owonoruu JAaéT TIpe[CTaBleHWe O IleNsgX, 00 oOieli cTpaTeruu
oOyueHHsi, BOCTIMTAaHUS ¥ Pa3BUTHS OOyUaroOIMXCs CpeACTBAaMM YyueOHOro mpeamMeTa
«buonorusi», ompegenser o00si3aTesibHOE TIpeIMETHOE COZiep)KaHWe, ero CTPYKTYpY,
pacripefie/ieHHe T0 pa3fie/iaM M TeMaM, PeKOMEeHJyeMyl0 I10C/e/l0BaTe/TbHOCTh U3yueHHs
yueOHOro MaTeprana C YYETOM MEKIIPeJIMETHBIX U BHYTPHIIPEMETHBIX CBSI3€H, JIOTMKH
oOpa3oBaTeIbHOTO TPOIIecca, BO3PaCTHLIX 0COOEHHOCTel 00yJaroImmuxCs.

B mporpamme mo OuoMOTUM TakKe YUUTHIBAIOTCS TpeOOBaHHS K TUIAHHPYEMBIM
JTMYHOCTHBIM, MeTarpeZMeTHbIM U TpeJIMeTHBIM pe3y/bTaTaM o0yueHUsi B (pOPMUPOBaHUU
OCHOBHBIX  BH/IOB  yueOHO-TIO3HABaTe/IbHOM  [IeATeIbHOCTH/YUeOHbIX  JeMCTBHUM
00yuaroIMXcs 10 0CBOEHUIO CoZiepyKaHusi O10/IOTHUeCcKOro 0Opa30BaHusI.

B nporpamme 1o 6uonoruu (10—-11 Knaccel, 6a30BbIM YPOBEHb) peasri30BaH IMPUHIUIT
MpeeMCTBEHHOCTU B U3yueHWW Ouosnoruu, Onarojapsi yeMy B Hell TpocMaTpUBaeTCs
HarpaB/IeHHOCTb Ha pa3BUTHe 3HAHWM, CBSI3aHHbIX C (OPMUPOBAHHWEM eCTeCTBEeHHO-
Hay4yHOro MMPOBO33DeHUs], LIeHHOCTHbIX OpHWeHTal[uii JIMUHOCTH, 3KOJIOTUUeCKOro
MBIIIJIEHYs, TIpeJCTaB/IeHnd O 3/0pOBOM o00Opa3e XU3HH U Oepe)KHbIM OTHOIIIEHHeM K
OKpy>Karollleli mpupojHoi cpefie. IlosToMy Hapsiy € u3yueHueM 00111e0H0/I0THYeCKrX
TeOpUM, a TakK)Ke 3HaHUI O CTPOEHUU >KMBBIX CUCTEM PA3HOTO paHra M CYIITHOCTHA OCHOBHBIX
MPOTEKAOI[UX B HHUX IIPOLIECCOB B TIporpaMMe 110 OWOJOTHM y/je/leHO BHUMaHHe
WCIO/Ib30BaHUIO TI0/IyYeHHbIX 3HAHWM B TOBCEAHEBHOUM >KWU3HU /il pellleHrs MPUKIaJHbIX
3aja4, B TOM uuce: MPo(UIaKTUKA Hac/e]CTBeHHBIX 3abojieBaHUIl uesioBeKa, MeJuKO-
reHeTUYeCKOr0  KOHCYJIbTHPOBaHUS, OOOCHOBaHHMS  SKOJIOTUUECKH  I1e/Ieco00pa3Horo
MOBeJIeHUs] B OKPY’Kawollled TIPUPOJHOM Cpefle, aHalud3a B/IUSHUS —XO3SIMCTBEHHOU
JlesiTe/TbHOCTU Ue/iIoBeKa Ha COCTOSIHUE MPUPOHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM. Y CUIeHUe
BHMMaHUs K NIPYK/IaZIHOM HarpaB/eHHOCTU yueOHOTo TipegMeTa «buosorusi» npoMKTOBaHO
HeoOX0UMOCTbI0 obecrieueHUsT YC/IOBUM [IJisi peIlleHuss OJHOM M3 aKTyaJbHBIX 3a/adu
IIIKOJILHOTO  OHosiornyeckoro obpa3oBaHus, KOTOpasi TpeAriosiaraeT (GopMHpOBaHUE Y
o0yuaroImxcs CriocOOHOCTH a/IalITUPOBATLCS K M3MeHeHUsIM JUHAMUUHO pa3BUBAOIIEroCs
COBPEMEHHOI'0 MUpa.

Buosiorust Ha ypoBHe cpefHero o0iijero o6pa3oBaHUs 3aHHMaeT Ba)kHOoe MecTo. OHa
obecrieuriBaeT (hopMupoBaHUe y 00ydarolXCs MpeACTaB/IeHru 0 HaydHOH KapTHHe MUpa,
pacivpsieT ¥ 0000IIjaeT 3HaHUSI O >KMBOW TIpUpOjie, €€ OTJMUUTeNbHBIX TPU3HAKaX —
YPOBHEBOW OpraHu3alid W SBOJIIOLIUM, CO3[AET YCJIOBUS [JJ/Is1: TO3HAHUS 3aKOHOB >KUBOU
npupojbl, (opmupoBaHus GYHKIMOHATBLHOM TPaMOTHOCTH, HaBLIKOB 3/I0POBOIO0 U



Ge3oracHoro obpasza >KW3HU, SKOJIOTMUECKOTO MBbIIUIeHUs], 1[eHHOCTHOTO OTHOILLEHUsl K
JKMBOM TIDUPO/IE U UeJIOBEKY.

Bonbilioe 3HaueHWe OWOOTHS VWMeeT TakKXKe [Jisi pelleHus BOCTIUTaTeTbHBIX U
pa3BUBAIOIIMX 3a/lau cpeAHero oOiero oOpa3oBaHUs, COLMAIM3ALMN O0YyUarOI[UXCH.
V3yuyeHre OWONOrMM OOecrieudBaeT YCAOBHS s (POPMHUPOBAHUS WHTE/JIEKTYabHbBIX,
KOMMYHHMKAI[UOHHBIX W WH(GOPMAI[MOHHBIX  HABBIKOB, 3CTETHUECKOH  KY/bTYPBHI,
criocobCTByeT UHTerpalfiy 61oIOTUUeCKHUX 3HAHUM C TIPe/ICTaBIeHUsIMU U3 IPYTUX yueOHbIX
MpeIMeTOB, B YaCTHOCTH, (U3UKH, XUMUU U reorpaduu. Ha3BaHHBbIe TIONIOXKEHUS O
npeHa3HaueHUM yudebGHOro TipegMeTa «bHOJ/IOTHs» COCTaBWIM OCHOBY il OTpefesieHust
TO/IX0/I0B K OTOOPY Y CTPYKTYPHUPOBAHUIO €ro CO/IepP>KaHusl, Tpe/[CTaB/IeHHOTO B TIPOrpaMMe
1o 61oIoTrUu.

OTbop copep)kanuss yuebHoro tipeaMmera «buomnorusi» Ha 06a30BOM  ypOBHe
OCYIIECTB/IEH C TIO3UIMM KyJIbTYpOCOOOpPa3HOr0 TIOAXO/la, B COOTBETCTBUH C KOTOPBIM
oOyuaroIiecs: TO/DKHbI OCBOMTh 3HAHUSI M YMEHMs, 3HauuMble /it (hOpMUPOBaHUS OOIIIei
KyJIbTYPHI, OTpeje/isoliie aJeKBaTHOe TOBefleHre uesioBeKa B OKpYsKarollled MpUPOJHOM
cpefie, BocTpeOOBaHHbIE B TOBCEAHEBHOMN >KU3HM M TIPAKTUUECKOM [esiteibHOCTH. Ocoboe
MeCTO B 3TOM CHCTeMe 3HaHUM 3aHUMal0T 3/IeMEeHThI CO/lep>KaHus, KOTOpbIe Cy>KaT OCHOBOU
J1s1 hOpMHUPOBaHKS TIPe/ICTAaB/IEHU O COBPEMEHHOM eCcTeCTBeHHO-HAayYHOW KapTHHE MHUpa U
[[eHHOCTHBIX OPHEeHTAlUAX JINUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3allud OWOIOrMuecKoro
oOpa3oBaHUs.

CTpyKTypUpoBaHUe cofiepkaHUsi yuyeOHOTO MaTepuasa B Mporpamme Mo OHOJOTHU
OCYyIIIeCTB/IEHO C YUYéTOM TPHUOPUTETHOTO 3HAaUeHWs 3HAaHUK 00 OTIMUHTETbHBIX
0COOEHHOCTSIX JKWBOM TIPUPOJbl, O €€ YDOBHEBOM OpraHv3alydyd U SBOMIOLUUA. B
COOTBETCTBUHU C 3TUM B CTPYKTYype yueOHOro rpeimMeTta «bro/iorvs» Bblie/ieHbl CieIyroIue
cofiepKaTesibHble TUHUU: «Br0/IOTHs Kak HaykKa. MeTo/ibl HayuHOTO TO3HaHus», «KieTka
Kak Ouosiormueckasi cuctema», «OpraHu3M Kak Ouosoruyeckass cucrema», «Cucrema u
MHOroo0Opasrie OpraHH4YecKOro MHpa», «IBOIOLUS >KMBOW IIPHUPOABD», «IKOCHUCTEMBI U
TIPUCYIIIe UM 3aKOHOMEPHOCTU».

Lless u3yuenus: yuebHoro rpegmera «buosiorusi» Ha 06a30BOM ypOBHe — OBJaZieHHe
00yuaroIMMHCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHA/JbHON OpraHM3alliy JKUBBIX CHCTEM
pa3sHOro paHra W TpuobpeTeHWe YMeHUM WCIOIb30BaTh 3TH 3HAHUS [Jii TPaMOTHBIX
JeNCTBUM B OTHOIIIEHUM OOBEKTOB >KUBOMW TPUPOABI M PeIlleHHsl pa3/MUHbIX >KH3HEHHBIX
ripobiem.

MocTkeHne 1ie/id U3yueHWs yueOHoro mpeamera «buosorusi» Ha 06a30BOM ypoBHe
obecrieurBaeTcsi pellieHHueM CeyIOIIUX 3aau:

ocBoeHHe OO0yYarol[UMHUCS CHCTeMbl 3HAHWM O OHOJIOTUUECKHUX TeOopUsiX, YUeHUsX,
3aKOHaXx, 3aKOHOMEPHOCTSIX, TUIoTe3aX, MpaBuiax, CIy>Kall[iX OCHOBOU /17151 (GOpMUPOBaHUS
TIpe/ICTaB/IeHNd O eCTeCTBeHHO-HayYHOW KapTHHEe MHpPA, O MeTOo/[aX Hay4YHOIo ITO3HaHHS,
CTPOeHUU, MHOT000pa3riy U 0COOEHHOCTSIX »KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHMW3alluH,
BBI/IAIOIIMXCSI OTKPBITHSAX U COBPEMEHHBIX UCC/Ie/JOBaHUSIX B OMO/IOTHY;



¢dopMupoBaHre y 00yuaroluxcsi o3HaBaTeIbHbIX, UHTe/JIEKTYyalbHbIX U TBOPUECKUX
criocobHOCTe B Mporiecce aHa/lW3a JaHHBIX O MYTSAX PA3BUTHS B OMOJOTHM HayYHBIX
B3TJISI/I0B, W/leld ¥ TIOJXO0ZI0B K U3YUeHHIO >KUBBIX CHCTEM Pa3HOTr0 YPOBHS OpTraHU3aLUM;

CTaHOBJeHWe y oOyuyaromuxcsi obiedd KyabTypbl, (DYHKLHMOHA/JLHOM TI'DaMOTHOCTH,
pa3BUTHE YMeHU OOBSICHATL U OLIEHWBATh SIBJIEHUSI OKPY’KAIOIIIEr0 MHUpa >XHBOU TTPUPO/ILI
Ha OCHOBaHWM 3HAHWM U OTIBITA, ITOTYUYeHHBIX TTPU U3yUeHUH OHO0JIOTHY;

dopmMupoBaHre y 00yJarouxcsi yMeHUM WITFOCTPHUPOBATh 3HaueHHe OUOIornuecKux
3HaHUW B TIPAKTUUECKOH MesTelbHOCTH Ye/lOBeKa, Pa3BUTUM COBPEMEHHBIX MeJUIIMHCKUX
TeXHOJIOTUM U arpoOMOTEeXHOJIOTHM;

BOCTIMTaHUe yOeXIEHHOCTH B BO3MOXXHOCTH TIO3HaHUS Ue/IOBEKOM >KWBOW MPHPO/PBI,
HeoOxoguMocTH 6epe)KHOTO OTHOIIIeHWs] K HeM, COOMofieHHus ITUUeCKHX HOPM TpHU
MpoBe/IeHNH OH0J/IOTUYeCKUX UCCTeI0BaHu;

0CO3HaHHe I[eHHOCTH OMOIOrMUeCKUX 3HaHWH JIJIs TTOBBIIIEHUS] YPOBHS 9KOJIOTMUECKOU
KYJbTYPBI, 17151 (HOPMHUPOBaHKS HAyUYHOTO MUPOBO33DEHUS;

NpUMeHeHre TIPUOOpPeTEHHBIX 3HAHUM U YMEHHWM B TIOBCEeJHEBHOW YKU3HU i OL[eHKH
TIOC/IeICTBUM CBOEH JlesITe/IbHOCTH 110 OTHOIIIEHWIO K OKpYyKarolleil cpejie, COOCTBEHHOMY
3/I0pOBbI0, 000CHOBaHME U COO/MI0ZIeHre Mep TTPOGUIaKTHKY 3ab01eBaHuUM.

B cucreme cpegHero obmiero o6pa3oBaHusi yueOHbIM TipeaMeT «BuoOIOTHSI»,
M3yJaeMblii Ha 6a30BOM yPOBHe, SIBJISIeTCS 00si3aTe/IbHbIM YueOHbBIM MpeZiMeTOM.

Nns w3yueHusi Owosorud Ha 0a30BOM ypoOBHe cpefgHero o0ijero o6pa3oBaHUs
otBoAUTCs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hezient0), B 11 kacce — 34 vaca (1 yac
B HeJlesto).

COJEPXAHUE OBYUEHUSA

10 KJTACC

Tema 1. buosiorus Kak Hayka.

Bbuonorust Kak Hayka. CBsi3b OMOJIOTMH C 00IIIeCTBEHHBIMH, TEXHUUECKUMH U IPYTUMH
eCTeCTBeHHbIMM HayKamH, (umocodueli, 3TUKOM, 3CTeTUKONW W TpaBoM. Posib Guonoruu B
cdbopMUpOBaHKY COBpeMeHHOUW HayuHOUM KapTHHBI Mypa. CrucTeMa OMOI0rHUeCcKUX Hayk.

MeTo/bl TMO3HAaHUSI >KUBOW TIPUPOJALI (HaO/MrofeHWe, SKCIIepUMEHT, OIKUCaHUe,
r3MepeHue, KiaccubuKalys, Mole/TMpOBaHue, CTaTUCTUUeCKass 00paboTKa JaHHBIX).

JeMoHCcTpanuu:

[Toptpertsl: Y. [lapsuH, I'. Menzens, H. K. Kosibrios, [Ik. YorcoH u ®@. Kpuk.

Tabmuiibl U cxeMbl: «MeTo/IbI T03HAHUS YKUBOU TTPHUPO/IbI».

JIaGopaTopHbIe ¥ MPaKTHYECKHEe PAdOTHI:

[TpakTnueckass pabora Ne 1. «/cmonb3oBaHWe pa3/TMUHBIX METOOB TIPU H3yUeHUU
OMOIOrNUeCKUX 00BEKTOBY.

Tema 2. JKuBble cUCTeMbI M X OpraHu3anys.

JKuBbie cucTembl (6MOCHCTEMBI) KakK MpeAMeT u3yueHusi 6uosiorud. OTaMure >KUBBIX
CUCTeM OT HeOpPraHUUeCKOMW TIPUPO/bI.



CpoiicTBa OuocucteM W UX pa3HooOpasve. YPOBHU OpraHu3aliuyd OuocucTem:
MOJIEKY/ISIDHBIM,  KI€TOUHbIM, TKaHeBbI, OPraHU3MEHHbIM, MOMYJ/ISALIMOHHO-BUI0BOU,
9KOCUCTEeMHBIN (OMoreoleHOTUUeCKuii), 6ruochepHBI.

JeMoHCcTpanum:

Tabmuibl U cxembl: «OCHOBHbIe TPU3HAKU >KU3HW», «YPOBHU OpPraHMW3allid >KUBOU
MpupogbI».

Ob6opyznoBanue: Mozienb Mosekysisl [JJHK.

Tema 3. XuMHUeCKUH COCTaB M CTPOeHHE K/IeTKH.

XVMHUYECKUA COCTaB  K/IeTKM. XHUMHWYeCKHMe 37eMeHTbl:  MaKpO3JeMeHTHI,
MHUKDPO3JieMeHThl. Bo/la 1 MUHepasibHbIe BellecTBa.

DYHKIMU BOAbl ¥ MUHEPa/JbHBIX BeleCTB B KieTke. [loamep;kaHne OCMOTHYECKOTO
banaHca.

benku. CoctaB U crTpoeHue 0enkoB. AMMHOKUCIOTBI — MOHOMeEpHI OeJiKOB.
He3amMeHrMBble UM 3aMeHWMble aMHUHOKMUC/IOTBL. AMWHOKUCJIOTHBIM COCTaB. Y POBHU
CTPYKTYphl 0OenKOBOM MO/eKy/bl (TepBHYHAs, BTOPWYHAs, TPETUYHAash W UeTBepTHUHas
CTPYKTypa). XvMHUecKue cBorcTBa 6e/KoB. brosiornueckre GyHKIMKU OeIKOB.

depMeHThI — OUOOTMUecKUe KaTanu3aTtopbl. CTpoeHre (epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHasi crietduuHocTh. KodepmeHTtsl. Buramubbl. OTivuusi (GepMeHTOB OT
HEeOpraHu4eCcKUX KaTaJau3aTopoB.

YrneBoAbl: MOHOCaxapuibl (T/FOKO3a, pubo3a U [e30Kcupubo3a), [Jucaxapuibl
(caxapo3a, /1aKT03a) W TonMcaxapyuibl (Kpaxmas, TJIMKOTeH, Lie/ito/io3a). buosornueckue
(YHKLIMU yTJIEBOZIOB.

JIvrigel: Tpurmunepuabl, dochonunuapl, crepouzbl. ['mapodguIbHO-THAPOGOOHBIE
cBoiicTBa. buosornueckue ¢yHkiyy gunuaoB. CpaBHeHUe YIieBofioB, Oe/TKOB U JIUIH/OB
KaK UCTOYHHMKOB SHEPIUM.

Hykneunosele kuciotel: JTHK u PHK. Hykneotugsl — MOHOMepbl HYK/I€MHOBBIX
kucyioT. Ctpoenne u dynkuuu [JHK. Crpoenune u dbynkuyu PHK. Buasi PHK. AT®:
cTpoeHue U QyHKLIUU.

LuTosnorust — Hayka o KieTke. KjileTouHass Teopusi — mpuMep B3avMOJENCTBUS Uel U
(akTOB B HAyYHOM TO3HAaHUU. MeTOo/ibl U3yUeHUsI KJIeTKHU.

KreTka Kak I[e/locTHas >kuBas cucTema. OOIMe TMpHU3HAKM K/IETOK: 3aMKHyTas
Hapy>kHasi MeMOpaHa, MmosieKysbl JJHK Kak reHeTHueCcKuit arrmapaT, CHCTeMa CUHTe3a OeJika.

Tunbl KIeToK: >SyKapyuoTUueckas M TpokapuoThueckas. Ocob6eHHOCTH CTpOeHust
ITPOKApHUOTUYECKON KieTKU. KnetouHass creHka OakTepuii. CTpoeHHe 3yKapUOTHUeCKOMH
K/1eTKd. OCHOBHBIE OT/IMUMS PACTUTEIbHOM, )KUBOTHOM Y TPUOHOM KITETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJI€TOK — K/IeTOUHAsi CTeHKa, TJTMKOKA/IMKC, UX (yHKLIWU.
[TnasmaTtuueckass MeMOpaHa, eé cBoiicTBa U (yHKUMU. LluToriasmMa U eé OpraHoubI.
OpHomemOpaHHble — opraHouzbl  Kietku: OIIC, anmapatr [ofbIpKdA,  JIM30COMBI.
[TonyaBTOHOMHBIE OpraHOWbI K/JIETKW: MUTOXOH/pUM, [IacTuabl. IIpoucxoxieHuve
MUTOXOHJIpPUM U T1acTu. Buzpl riactuzs. HememOpaHHbIe OpraHOWABI KIeTKU: pUOOCOMBI,
K/IeTOUYHbIM LIEHTp, LIeHTPHUO/M, PECHUUKH, >XTYTUKA. DYHKIUU OPraHoOMOB KJIETKH.
Bxrouenus.



Slnpo — perynsTopHbId 1eHTp KieTKU. CTpoeHue sapa: saepHass 000/0uKa,
KapuoIria3Ma, XpOMaTHH, SIZIPBIIIKO. XPOMOCOMBI.

TpaHCIiopT BellecTB B KIeTKe.

JeMoHCcTpanum:

[TopTpetsi: A. JleBeHryk, P. I'yk, T. IlIBanH, M. Illneiinen, P. Bupxos, /K. YOTCOH,
@. Kpuk, M. YunkuHc, P. ®pankius, K. M. bap.

HNuarpammebl:  «PacripefieieHde XMMUUECKHMX 3JIEMEHTOB B HEXUBOW TIPUPOJE»,
«PacripeiesieHre XUMUUYECKUX 3/IEMEHTOB B JKUBOM TIPUPOJIE».

Tabsuipl u cxeMbl: «Ilepuoguyeckast Tab/ivija XMMUUECKUX 371eMeHTOB», «CTpoeHre
MOJIEKY/TbI  BOAbI», «brocuHTe3 Oenka», «CTpoeHre MOeKy/abl Oenka», «CTpoeHue
depmenTa», «HyknenHoBbie kucioThl. JJHK», «Ctpoenue mosekyabl AT®D», «CTpoeHue
5YKapUOTHUYECKOU KIeTKU», «CTpoeHWe >XMBOTHOM KieTKu», «CTpoeHMe pacTUTeTbHOU
KJIeTKW», «CTpOeHue NMPOKapuoTUUeCKOW KneTKn», «CTpoeHure siipa KIeTKu», «YTJeBOJbI»,
«JIunuapn».

O6opy/ioBaHMe: CBETOBOM MHKDPOCKOTM, 0060pyA0oBaHUe [jisi TPOBeJieHUs HabJIrojeHNH,
W3MEepeHHH,  SKCIEePUMEHTOB,  MHUKpOIpernapaTtbl  pPacTUTEeNbHBbIX, JKABOTHBIX U
OakTepHua/bHBIX KIEeTOK.

JIaGopaTopHble U MpaKTHYeCKHe PadoThI:

JTaboparopHasi pabota Ne 1. «/3ydyeHre KaTaTUTUUECKOW aKTUBHOCTH (bepMeHTOB (Ha
TpyYMepe aMUIa3bl WK KaTasiasbl)».

JlabopaTtopHasi pabora Ne 2. «M3yueHue CTpOeHHsI KJI€TOK pacTeHUM, >KUBOTHBIX U
OakTepHii o7, MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeliapaTax v UX OINMHCaHUe».

Tema 4. )KusHeieaTe/1bHOCTb K/I€TKH.

ObmeH BelllecTB, Wid MeTabomusM. Accumwisaius (TlacTUueckuii obMeH) U
JIUCCUMUJISALIMSA (9HEpreTHYeCcKUii 0OMeH) — ZiBe CTOPOHBI €/JMHOTO TIpoliecca MeTabo/M3Ma.
PoJib 3aKOHOB COXpaHEeHHsI BeIT|eCTB ¥ SHEPTHH B IOHUMaHWK MeTabo/i3Ma.

Tunbl oOMeHa Bell[eCTB: aBTOTPO(MHBIN U reTepoTpodHLIA. Posib hepMeHTOB B 06MeHe
BellleCTB Y TNIpeBpall|eHrH SHEePrUU B KIIETKe.

dotocuHTe3. CBeToBass U TeMHOBas (Pa3bl ¢doTocuHTe3a. Peakiuu ¢doTocuHTe3a.
OddekTuBHOCTL (PoTOCUHTE3a. 3HaueHWe (OTOCHMHTEe3a MJis >KM3HU Ha 3emse. BiusHue
yCJIOBH# cpefibl Ha (POTOCUHTE3 U CITOCOOBI TTOBBIIIIEHUS €0 MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTeH!u.

XeMocuHTe3. XeMOCUHTe3UpyHoIre O0akTepyuy. 3HaueHHe XeMOCHHTe3a [I/Isl )KU3HU Ha
3emiie.

OHepreTueckuii o0o0MeH B KieTKe. PaciervieHue BeIiecTB, BbIJie/leHUe U
aKKyMyJIMDOBaHWe JHEPruu B KjeTKe. OTarbl JHepPreTuyeckoro obmeHa. [MKomms.
bpoxenve u ero Buabpl. KuUOIOpOAHOe OKHWC/IeHWe, W/IM KJIETOUHOe [bIXaHue.
OkucnutensHoe dochopumpoBanre. PHeKTUBHOCTh SHEPreTUYeckoro oomMeHa.

Peakiium MaTpuuHOro cuHTe3a. ['eHetuueckas uHbopmaius u [IHK. Peanuzaius
reHeTUYeCKou nHGOpMalLuK B KiieTKe. ['eHeTUUeCKUI KO, U ero CBOUCTBA. TpaHCKPUMLIUS —
MaTpuuHbiii cuHTe3 PHK. TpaHcnsiiusa — OuocuHTe3 Oenka. OTarbl  TPAHC/ISLIUMN.
KoanpoBaHre aMUHOKHCIOT. Posb prbocom B 6riocuHTe3e Geka.



Heknetounble ¢dopmbl XW3HM — BUpYychl. Wctopuss oTKpeiTHsi BuUpycoB (/. U.
ViBaHoBCKuii). OCOOEHHOCTU CTPOEHWS U JXKM3HEHHOrO I[MK/Ja BHUpPYycoB. bakrepuodaru.
bone3nn pacTeHud, JKMBOTHBIX W  UeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc
umMMyHoZedurta uenoBeka (BUY) — Bo3OGyautens CIIWda. Ob6paTHasi TpaHCKPUIILUS,
peBepTa3a ¥ uHTerpasa. [IpodunakTrKa pacripocTpaHeHHsI BUPYCHBIX 3a00/1eBaHUM.

JeMoHCTpanum:

[Toptpetsi: H. K. Konbuos, 1. Y. iBanoBckuu, K. A. Tumupszes.

Tabmbl u  cxembl: «Tumbl nHUTaHus», «MeTabom3m», «MUTOXOHIPUS»,
«DHepreTuyeckuii 06MeH», «Xjoporact», «®orocunTes», «Ctpoenve THK», «CTpoeHue
U (QyHKUUOHMpOBaHWe TeHa», «CuHTe3 Oenka», «['eHeTHueckuii Kof», «BuUPYCHI»,
«bakTteprodarn», «CTpoeHne u >xu3HeHHbIM 1WK/A Bupyca CIIWla, 6Gaktepuodara»,
«Permvkauums JTHK».

Ob6opyzoBaHue:  Mofenu-anmivkauud — «Yasoenuwe JHK u  TpaHcKkpunius»,
«brocuHTe3 6enka», «CTpoeHue KIeTKW», Mojiesib CTpYKTypbl JJHK.

Tema 5. PasmMHOXeHHe ¥ MHAUBH/ya/IbHOEe pa3BUTHE OPraHU3MOB.

KrieTouHbIl LMK/, WK >KU3HEeHHbIM LWKA KneTkd. WHTtepdasza u mutos. [lporieccsi,
rpoTekaroiye B uHTepdase. Pernkaius — peakijusi MatpuuHoro cuHTte3a JJHK. CtpoeHue
XpOMOCOM. XPOMOCOMHBIM HabOp — KapHOTHII. [IUIIONIHBIN ¥ TaryIOUAHBIM XPOMOCOMHbIE
Habopel. XpoMartuzpl. LluTosorvyeckre OCHOBBI Pa3MHOXKEHMS W WHAWBHUAYaJTbHOTO
pa3sBUTUSA OPraHK3MOB.

Henenve kmetku — MutTo3. Crtaguu murto3a. [Iponjeccel, mpoucxojsdiiue Ha pasHbIX
CTaZusiXx MUTO3a. bruosornueckuii CMbIC MUTO3a.

[Tporpammupyemasi Tbenb KIeTKU — ariomnTo3.

®opmbl pa3sMHO)KEeHHsI OpraHu3MOB: Oecriosioe W mojoBoe. Bujel  6ecriosnoro
pasMHOKeHUs:  [lejleHWe  HaJBoe,  IIOYKOBaHWE  OJHO- U MHOIOKJIETOYHBIX,
criopooOpa3oBaHHe, BereTaTHBHOE  pa3MHOKeHHe. VICKycCTBeHHOe — KJIOHHUpPOBaHHE
OpPraHu3MOB, ero 3HaueHue JJis1 CeJIeKLUU.

[To/ioBOe pa3MHO’KeHHe, ero OT/INYMs OT 6ecrio/ioro.

Metio3. Ctaaumn Melio3a. [Ipoijecchl, IpouCXo/silie Ha CTaAusX Melo3a. IToBemeHue
xpoMocoM B merio3e. Kpoccunrosep. buosiornueckuil CMbIC/I U 3HaueHHe Melo3a.

'ameToreHe3 — mporjecc oOpa3oBaHUs TIOJIOBBIX KJ/IETOK Y JKUBOTHBIX. I[lojioBbIe
)Kene3bl: CeMeHHUKM U suuHUKA. OOpa3oBaHWe W pa3BUTHE TMOJIOBLIX KIETOK — TaMeT
(cmepmaro3oufi, siilleK/ieTKa) — CrepmaTtoreHe3 W oBoreHe3. OcO0EHHOCTH CTPOEHUs
SIWLIEKJIeTOK U criepMaTo30uzoB. OrtogoTBopenue. [lapreHoreHes.

VuauBuayanbHoe pa3BuTHe (OHTOTeHe3). DMOpHOHAIBHOE pa3BUTHe (3MOpUOTeHe3).
OTanbl 3MOPUOHABHOTO Pa3BUTUS Y TMO3BOHOUHBIX >KUBOTHBIX: ApOO/eHUe, TacTPY/ISLys,
opraHoreHe3. IlocTamOpuoHanbHOe pa3BuTHe. TUIbl TOCTIMOPHOHA/NILHOTO pa3BUTHS:
npsiMoe, HempsiMoe (JIMUMHOYHOeE). BiusiHve cpefibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBHI,
criocobHbIe BI3bIBATh BPOKAEHHbIE YPOZCTBA.

Poct u pasButue pacteHur. OHTOreHe3 LIBETKOBOTO paCTeHUs: CTPOEHHE CEeMEeHH,
CTaJU pa3BUTHS.

JeMoHCTpanum:



Tabsuipl U cxembl: «@OpPMbI pa3MHOKEHHSI OPraHU3MOB», «/IBOMHOe OI/I0[J0TBOpPeHMe
y LBETKOBBIX pacTeHUI», «BereraTuBHOe pa3MHOXeHWe pacTeHUl», «/leeHue KIeTKU
OakTepuii», «CTpoeHHe T0JIOBLIX KIeTOK», «CTPOeHHEe XPOMOCOMBI», «KIeTOUHBIM IUK/I»,
«Permukaums JHK», «Mwuto3», «Melo3», «[Ipsgmoe u HenpsiMoe pa3BuTHe», «I'ameToreHes
y MJIEKOTIUTAIOIIUX U UesioBeKa», « OCHOBHBIE CTaZluM OHTOTeHe3a».

Ob6opyzoBaHue: MUKPOCKOIT, MUKpPoIIperiapaThl «CIiepMaTo30H/Ibl M/IEKOTTUTAIOIIIEr0»,
«SuekneTka MIEKOMUTAIOIIEro», «KapuokvHe3 B KJIeTKax KOpeIlKa JiyKa», MarHATHas
Mo/ienb-anTinuKarus «/leneHue kinetku», Mogenb JIHK, mozens Mmetada3Hoi XpOMOCOMBI.

JIabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

JTaboparopHast pabora Ne 3. «HabsrozieHre MHUTO3a B K/leTKaX KOHUMKA KOpeIIKa JyKa
Ha rOTOBbIX MUKpOIIperiapaTax».

JlabopaTtopHasi pabora Ne 4. «/3yueHWe CTpPOeHHS TIIOJIOBBIX KJIETOK Ha T'OTOBBIX
MHUKpOIIperiaparax».

Tema 6. HacsiecTBeHHOCTh U U3MEHUMBOCTH OPraHU3MOB.

[Ipegmer ¥ 3ajaud reHeTUKU. VICTOpUs pa3BUTUS TeHeTUKU. Pojib LUTOIOTUM U
9MOpHOJIOTHH B CTAHOBJIEHWM T'eHETUKH. BK/aji pOCCHMMCKUX U 3apyOe)KHbIX YUEHBIX B
pa3BUTHE TeHeTUKW. MeToAbl TeHeTUKU (TUOpHAO0J0THYeCKU, LUTOreHeTUUeCKuH,
MOJIEKY/ISIDHO-TeHeTUUeCcKrii).  OCHOBHBIE  TeHeTUUeCcKHMe TMOHATHS.  ['eHeThueckast
CUMBOJIMKA, UCTI0JIb3yeMast B CXemMax CKpeL[MBaHUM.

3aKOHOMEPHOCTM  HacC/ie[oBaHUs I[IPU3HAKOB, YycCTaHOB/leHHble ['. Menzenem.
MoHorubpuiHoe CKpelyBaHHe. 3akoH enuHooOpasust TUOpHUIOB TI€PBOTO ITOKOJIEHUS.
[IpaBu10 [AOMUHHPOBaHUA. 3aKOH pacCIleIlIeHUs MPU3HAKOB. ['MIoTe3a UYKWCTOThHI raMer.
[TostHOe ¥ HerosIHoe JOMUHUPOBaHUE.

OurnbpugHoe CKpelyBaHWe. 3aKOH He3aBUCUMOIO Hac/ie[JOBaHUs TIPHU3HAKOB.
LluToreHeTUUeCKe OCHOBBI AUTMOPUHOTO CKpelllMBaHWs. AHa/lIW3UpYyHolllee CKpelljiBaHue.
Vicrosib30BaHye aHATM3UPYIOIIEro CKpeIMBaHUS ISl OTTpe/ie/IeHHst TeHOTHIIa 0COOU.

CrieryieHHOe HacjefloBaHHWe Tpu3HakoB. Pabora T. MopraHa 110 ClelJieHHOMY
HacJieJOBaHUIO reHOB. HapyliiieHue cleryieHrs TeHOB B pe3y/ibTaTe KPOCCUHIOBepa.

XpOMOCOMHas TeOpUs Hac/1eJICTBeHHOCTH. ['eHeThUeCKre KapThl.

['eHeTika T11071a. XpPOMOCOMHOe OripefiejieHHMe T1osla. AyYTOCOMBI U TI0JIOBbIE
XpoMoCOMBI. ['oMorameTHble ¥ rereporaMeTHble OpraHu3Mbl. HacseoBaHue NpPU3HAKOB,
CLIET/IEHHBIX C M0JIOM.

W3meHurBOCTb. BHJbl M3MEHUMBOCTU: HEHAaC/e[CTBeHHass U Hac/iae[CTBeHHas. Pomb
cpeibl B HEHAC/Ie[[CTBEHHOM W3MEHUYMBOCTH. XapaKTepuCTUKa MOAU(DUKALIMOHHOW
M3MEHUMBOCTU. BapualiMoHHbIM psA/l ¥ BapyvalWOHHas KpuBas. HopMa peakumu npu3Haka.
KosuecTBeHHble W KaueCTBEHHble TIPU3HAKM W MX HoOpMa peakyud. CBOUCTBa
MoAU(UKALIMOHHOW NU3MEHUHBOCTU.

HacnenctBeHHasi, WIM  TeHOTUIIAYECKas,  M3MEHUMBOCTh.  KomOuHaTHBHas
M3MEeHUMBOCTb. Mel03 U II0/I0BOM TIPOllecC — OCHOBAa KOMOWHATMBHOW W3MEHUYMBOCTH.
MyTaiMoHHass u3MeHUMBOCTb. Kiaccudukauys MyTaluii: TeHHble, XPOMOCOMHbIE,
reHoMHble. HacToTa U MpUYMHBI MyTauuid. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTMYECKHUX
PSiI0B B Hac/ieIcTBeHHOM n3mMeHunBocty H. V. BaBusoga.



BHesiiepHasi Hac/1eJCTBeHHOCTb U U3MEHUUBOCTD.

['eHeTrka uesioBeka. Kapuotun uesoBeka. OCHOBHbIE MeTO[bl M€HETUKU 4YejlOBeKa:
reHea/loTUUYeCKU, ONM3HEIOBbIM, LUTOTeHeTHYeCKUM, OHOXUMUYEeCKHM, MOeKY/ISPHO-
reHetnueckui. CoBpeMeHHOe Ompejie/ieHe TeHOTHUIa: TMOJIHOTeHOMHOe CeKBEHUPOBaHMe,
reHOTUITPOBaHKe, B TOM uuc/ie c romoinbio TT1IP-anam3a. HacyieqcTBeHHbIe 3a00/1€BaHuS
ye/ioBeKa: TeHHble 0osie3Hd, 00/Ie3HW C HACAeACTBEHHOM IIpe/[pPacIioNoKeHHOCThIO,
XpoMOCOMHBIe Oose3Hu. CoMaThueckrde W reHepaThBHbie MyTal[uu. CTBOJIOBbIE KJIETKHU.
[MpuHLMIIBI  370pOBOTO0  OOpa3a JKU3HHW, [AUAarHOCTUKUA, TPOPUIAKTUKM U JieueHUs
reHeTuueckux  Oose3Heil.  MequKO-TeHeTHUeCKOe  KOHCY/IbTHDOBaHWe.  3HaueHHe
MeMIIMHCKONM TeHeTUKW B TIPeIOTBPAILEHHH W JIeueHWH TeHeTUYeCcKUX 3abojieBaHUM
yesioBeKa.

JeMoHCcTpanum:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuos.

Tabsuiel ¥ cxembl: «MOHOTHOpUHOE CKpeIlliBaHWe W €ero I[UTOreHeThuecKast
OCHOBAa», «3aKOH paclleryIeHUs1 ¥ ero LUTOreHeTUYecKasi OCHOBa», «3aKOH YMUCTOThI FraMeT»,
«urnbpugHoe ckpelBaHue», «LIUTonoruueckrie OCHOBBI AUTHOPUIHOTO CKPeLUBaHUS»,
«Meio3», «B3aumozencTBre asieNlbHbIX TeHOB», «l'eHeTMUyecKWe KapThl pacTeHWH,
JKABOTHBIX U UejioBeKa», «['eHeTHKa rona», «3aKOHOMEePHOCTH HacJ/ieIOBaHUs, CLIETJIEHHOTO
C 1nojsoM», «Kapuorurnbel 4YesoBeKa U JKUMBOTHBIX», «BuIbl HW3MEHUMBOCTU»,
«MopgudukalimoHHasi U3BMeHUUBOCTh», «HacmenoBaHue pesyc-thakTopa», «['eHeTHKa rpymrm
KPOBW», «MyTallMOHHAasA U3MEHUMBOCTb.

O6opyi0BaHMe: MO/eMU-aNIUTUKAIMK «MOHOrMOpUIHOE CKpelluBaHue», «HemoaHoe
JIOMHUHHPOBaHHE», «[IurnbpuaHoe CKpeluBaHue», «IlepeKpécT XpoMOCOM», MUKPOCKOIT 1
MUKporipenapatr «/lpo3oduna» (HopMa, MyTaluu GOPMbI KpbUIbeB W OKpPacKu Tera),
repbapuii «I"'0pox MOCeBHO».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PadOThI:

JlabopatopHast pabora Ne 5. «M3yueHune pe3y/nbTaTOB MOHOTHOPHAHOIO M
OUTUOPUIHOTO CKpelMBaHus y Ap030¢ubl Ha FTOTOBBIX MUKpOIIperiapaTax».

JlaboparopHasi pabora Ne 6. «M3yueHne MoOAUGbHKALMOHHON W3MEHUMBOCTH,
MOCTPOEeHNe BapUALIMOHHOTO PSifia U BapUALIMOHHOW KPUBOW».

JlabopaTtopHast pabora Ne 7. «AHanu3 MyTanuii y Apo30duIbl Ha TOTOBBIX
MHKpOIIperiapaTax».

[Tpaktryeckast pabora Ne 2. «CocTaByieHHe U aHa/TU3 PO/IOC/IOBHBIX Ue/IOBEeKa».

Tema 7. Ceneknusi opranuzMoB. OCHOBbI 0MOTEXHO/IOTHH.

Cenekuysi KaK HayKa U TIpoLiecC. 3apoykKJeHue CejleKL[MU U JoMeCTHUKalusA. YueHve H.
WM. BaBuioBa 0 LieHTpaxX MPOUCXOXKJAEHUs] 1 MHOroobpasusi Ky/JbTypHbIX pacTeHui. LleHTphbI
TPOUCXOXKEeHUS JJOMALHUX )XUBOTHBIX. COPT, MOPO/a, LITaMM.

CoBpeMeHHbIe MeTO/bI CeeKI[MH. MacCOBbIM ¥ UHAWBHU/AYa/TbHbIN 0TOOPHI B CETEKIUH
pacTeHMd W >KMBOTHBIX. OIleHKa 3KCTepbepa. b/M3KOpPOACTBEHHOE CKpelMBaHUe —
uHOpuauHr. Yucras nuHus. CKpellvBaHWe YUCTBIX JUHUW. ['eTepo3uc, wiu TUOpUAHAs
cwia. HepozicTBeHHOe cKpelvBaHWe — ayTOpuguHT. OTAanéHHash THOpUAW3aius W eé



ycnexu. VICKyCCTBEHHBIM MyTareHe3 W TOJiydeHWe MOJUIIION0B. [1oCTH)KeHUs CesIeKLuU
pacTeHWi, )KUBOTHBIX 1 MUKPOOPTraHMU3MOB.

buoTtexHosorus Kak OTpac/ib MPOU3BOACTBA. ['eHHass WH)KeHepUsi. OTallbl CO3/aHUs
pekombuHanTHOM JJHK u TpaHcreHHbix opranu3moB. KieTouHasi uHykeHepust. KineTouHbie
KYJIbTYPBI. MUKpOKJ/IOHA/IbHOE pa3sMHOKeHue pacTeHuH. KnonupoBanue
BBICOKOIIPOAYKTHUBHBIX C€TbCKOXO3IMCTBEHHBIX OPraHW3MOB. JKOJIOTUUECKHE U 3TUYeCKHe
nipo6sieMbl. MO — reHeTHYeCKH MOAU(PUIIMPOBaHHBIE OPTAaHU3MBI.

[JeMoHCcTpaLuu:

[Toptpets: H. U. BaBusios, Y. B. MuuypuH, I'. . Kaprieuenko, M. ®@. IBaHOB.

Tabsuiel 1 cxeMbl: KapTa «L]eHTpbI TIPOMCXOXKAEHUST 1 MHOT000pa3usi KyJ/IbTypPHBIX
pacteHuit», «llopoApl JOMAaIIHUX JKUBOTHBIX», «CoOpTa Ky/JbTYPHBIX paCTeHUIN»,
«OtganénHas rudpuansaius», «PaboTel akagemuka M. @®. VpaHoBa», «Ilomuruionavs»,
«O6BeKThI OMOTeXHOJIOTUN», «KnetouHsie KYJIbTYDbI u KJIOHUPDOBaHUE»,
«KOHCTpyHpOBaHue U MepeHoC TeHOB, XPOMOCOM.

Ob6opyzoBaHue: MyJISDKH TUIOZIOB Y KOPHETIZIO[O0B JUKUX ()OPM M KyJIbTYPHBIX COPTOB
pactenuii, repbapuii «CebCKOX035HCTBEHHbBIE PACTEHMUSI».

JIabopaTopHbIe U MPAaKTHYeCKHe PadOThI:

OKcKypcusi « OCHOBHBbIE METO/Ibl U JOCTHXKEHUSI CeJIeKI[MA PaCTeHUM U >KUBOTHBIX (Ha
CeJIEKI[MOHHYIO CTaHIIUIO, Ti/IeMeHHY0 (hepMy, COPTOUCTIbITaTeTbHBIM YUaCTOK, B TET/TMUHOE
X035IMCTBO, 1ab0paTOPHIO arpPOYHHUBEPCUTETA WX HayUHOTO LIeHTpa)».

11 K/TACC

Tema 1. DBo/TIOIMOHHAA 0MO/IOTHA.

[IpeanochUIKM BO3HUKHOBEHUS 3BOJIFOLMOHHOM T€OPUU. DBOJIIOLIMOHHASL TEOpUS U eé
MecTo B 6uosorun. BivsiHye 3BOJTIOLMOHHON TeOPUM Ha pa3BUTHe OHMOIOTUY U APYTHX HayK.

CeuzieTenbcTBa 3BOJOLMM. [lasieoHTO/IOrMUeCKe: T10CIe[0BaTe/TbHOCTb II0SIBJIEHUS
BU/IOB B TMaJIeOHTOJIOTUUECKON JIETOMUCH, TepexoiHble (opMmbl. buoreorpaduueckue:
CXOZICTBO U pa3yinuue ¢ayH U yiop MaTepuKOB U OCTPOBOB.

OMOpH0/IOTHYeCKHe: CXOACTBA M Pa3IUumsi SMOPHOHOB pa3HbIX BHU/IOB MO3BOHOUHBIX.
CpaBHUTE/IbHO-aHATOMUYECKHEe: TOMOJIOTUUYHbIEe, aHAJIOTMYHbIe, PYyJWMEHTapHble OpraHbl,
aTaBU3MbI. MoJIeKyISIpHO-OMOXUMHUECKHe: CXOJCTBO MEXAHW3MOB HaC/Ie/[CTBEHHOCTH U
OCHOBHBIX MeTab0/IMueCcKuX MyTel y BCeX OpraHu3MOB.

OBosioLiMOHHasA Teopust Y. [lapBuHa. IIpeArnocbuiKM BO3HMKHOBEHHS [JapBUHU3MA.
JBWXKyIMe CWIbl S5BOMIOLMM BUZOB 10 [lapBuHY (U30bITOUHOE pa3MHOXKeHUe TIpu
OrpaHUYeHHOCTH peCypCOB, Heorpezie/iéHHasi M3MEHUYMBOCTh, OOpbba 3a CyIlecTBOBaHUe,
eCTeCTBEHHBIM 0TOOP).

CunteTnyeckas Teopus 3BoyoLud (CT3) 1 eé 0CHOBHBIE TIOIOKEHUS.

MukposBoJironus. [Tonynsaiys Kak eJUHULA BUJA U 3BOJTIOLIUM.

IBrokylye cusbl ((paKTophl) SBOJIIOLMY BU/IOB B MpUpo/e. MyTal[MOHHBIN TIPOLIeCC U
KOMOWHATHBHAs W3MEHUYMBOCTb. [lOMy/Isii[MOHHBIE BOMHBI U Jpeid reHoB. M3odiusa u
MUTPaLUI.



EcTtecTBeHHBIM 0TOOp — HarpaB/stoluii (GakTop 3BosroLMd. POPMBI €CTeCTBEHHOT'O
orbopa.

[lpucriocobeHHOCTh ~ OPraHM3MOB  KaK  pe3yabTaT  3BOMIOLMHU.  [IprmMepbl
ripucroco6ieHnii y opraHnu3MoB. Apomopd03bl U UAMOaaNTalyu.

Bung u Bugoob6pazoanve. Kputepun Bujga. OcHOBHble (opMbl BH000pa30BaHUS:
reorpapuyeckoe, 3K0JI0rTHYecKoe.

MaxkpoaBoJitorusi. @opMbl 3BOJIOLMM: (hUIeTHUeCKasi, JUBepreHTHasi, KOHBepPreHTHasl,
napasisiesibHasi. HeoGpaTHMOCTD BOJIIOLIUN.

[IpoucxoxxgeHve OT  HecleLMaJvM3upOBaHHbIX  IpeAkoB.  [Iporpeccupyroias
crieLjpanv3anys. AarTuBHas pajyaariys.

JeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuu, K. M. Bap, 3.
['ekkenb, @. Mromiep, A. H. CeBeprioB.

Tabmubl ¥ cxembl: «Pa3BuTHe oOpraHMUecKoro Mupa Ha 3emse», «3apO/bIIIn
MO3BOHOYHBIX JKMUBOTHBIX», «ApXeornTepukc», «®Popmbl 0O0prObI 3a CyI[eCTBOBaHUE»,
«EctectBenHbIi 0TOOp», «MHOroobpasue cOpTOB pacTeHui», «MHoroobpasue TMOpPOJ
JKUBOTHBIX», «ITonynsaummn», «MyTalMoHHasg  U3MEHUYMBOCTbY, «Apomopdo3bi»,
«Mpnoagantanym», «O011jas gereHepalys», «BWKyI[e CUIbI 3BOJTIOLUN», «KapTa-cxema
MapiipyTa nyTeiiectsust U. [JapBuHa», «boprba 3a cyiriectBoBaHue», «IIpucrioco6/1eHHOCTh
opraHm3moB», «['eorpadrueckoe BUj000pa3oBaHue», « IKOIOTHUeCKoe BUZ00Opa3oBaHue».

O6opyzoBaHue: KOJIJIEKMS HACEKOMbIX C pa3/IMUHbIMU TUMAMM OKpacku, Habop
TJIOZIOB M CeMsiH, KOJIEeKI[Usl «IIprMephl 3alllTHBIX TPUCIIOCOOIEHUM Y JKUBOTHBIX»,
Mojienb «OCHOBHBIE HaIlpaBJ/IeHUsI IBOJIIOLIUW», 00bEMHast Moziesib «CTpoeHHe TOJIOBHOTO
MO3ra MMO3BOHOUHBIX».

buoreorpadguueckasi kapra Mupa, Kosiekius «®PopMbl COXPaHHOCTH MCKOIaeMbIX
JKUBOTHBIX W pacTeHWM», MoJe/b anmaukaius «llepekpéct XpomMocom», BraXKHbIE
riperniapathbl «Pa3BuUTHe HaceKoMOro», «Pa3BuTre ASryiiku», MUKporipernapat «po3odusia»
(HOpMa, MyTaluuu (POPMbI KPbLTbEB Y OKPACKH TeJa).

JIabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

JTaboparopHast pabota Ne 1. «CpaBHeHHe BHOB 110 MOP(OJIOTHUeCKOMY KPUTEPHIO».

JlabopaTtopHast pabora Ne 2. «OmucaHue IpUCIIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIbHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )XU3HU Ha 3eMie.

[oHayuHble mpeACTaB/leHUs O  3apOoXKJAeHMHW Jku3HU. HayuHble  rUIOTe3bl
BO3HMKHOBEHHSI >KW3HM Ha 3emse: abuoreHe3 U TaHCIepMus. XUMHYecKasl 3BOJIFOLMSL.
AGuOreHHbII CHHTE3 OpraHMYeCKUX Bel[eCTB W3 HeopraHudyeckuxX. ODKCIepuMeHTasbHOoe
MO/ITBEPXK/IeHe XUMUUecKoWl 3BoJitoLMU. HauanbHble 3Tarbl OMOOTHYECKOW 3BOJIFOLIUM.
I'unoreza PHK-mupa. @®opmupoBaHre MeMOpaHHBIX CTPYKTYP W BO3HUKHOBEHHE
MPOTOKJIeTKU. [lepBble K/IeTKU U UX 3BOMIOLUA. POPMHUPOBAHME OCHOBHBIX TPYIII JKUBBIX
OpraHu3MOB.



Pa3Butve >XuM3HM Ha 3emse MO 3paM MW TiepuosaMm. Katapxeil. Apxelckas |
rpoTepo3oiickast 3pbl. [lasmeo3oiickass 3pa U eé Teprofbl: KeMOPHMCKHM, OpAOBUKCKUH,
CUTYPUMCKWH, IEBOHCKUH, KAMEHHOYT O/TbHBIM, TEPMCKUM.

Me3o30i1cKast 3pa U eé nepuo/ibl: TPUACOBBIM, FOPCKUM, METOBOM.

KaitHo301cKasi 5pa U e€ nmepuo/ibl: Tla/1e0reHOBbIM, HEOTeHOBbIM, aHTPOTIOT€HOBBIM.

XapakTepucTHKa KIMMara U reojiornueckux nporeccoB. OCHOBHbIE 3Taribl SBOJTIOLIMU
pPacTUTENILHOTO W YKUBOTHOTO MUpa. ApoMopd03bl Y pacTeHUM U KUBOTHBIX. IlosiBneHue,
pacLBeT U BbIMUPaHUe TPYIII )KUBbIX OPraHU3MOB.

Cucrema  OpraHMYeckoro Mupa Kak OTpakeHWe  3BOMOLMH.  OCHOBHBIE
CUCTeMaTUUeCcKre TPYIbl OPraHU3MOB.

OBOIOLMSL  YesioBeKa. AHTPOMOJIOTMSI KaK Hayka. Pa3BuTWe mpeJCTaBlieHUuM O
MPOUCXOXKIEHUU YesioBeKa. MeTtoabl u3ydyeHusi aHTporioreHe3a. CXOACTBa W pas/duus
yesioBeKa U )KUBOTHBIX. CHUCTeMaTHUeCcKoe MoJIoKeH e yesloBeKa.

Hewxkyique cunbl (dakTopbl) aHTporioreHe3a. HaciencTBeHHass W3MEHUYMBOCTb U
ecTecTBeHHbIM 0TOOp. OOIecTBeHHbIM 00pa3 >KW3HU, HW3rOTOBJEHWE OpPYAWM TpYy/a,
MBIIIJIEHUE, PeyUb.

OCHOBHBIE CTa[JM Y BETBU SBOJIIOLIMM Ue/I0BEKA: aBCTPAJONUTEKH, YeloBeK yMerbiy,
YesnoBek mipsiMoxoasdiui, YenoBek HeaH[epTaabCckui, YenoBek pa3ymHbid. Haxogku
HCKOTIaeMbIX OCTAaTKOB, BpeMs CYII[eCTBOBaHHWs, 00J/IaCTh pacripocTpaHeHus, 00BEM
rOJIOBHOTO M03ra, 00pa3 >KU3HU, OPYAUSL.

Yenoeueckre packl. OCHOBHBIE OO/BIIME pachl: eBpoIieouiHas (eBpa3uiicKasi), Herpo-
aBCTpajiouiHasi (2KBaTOpHa/ibHAs), MOHIOJIOWJHas (a3uaTCKO-aMepUKaHCKas). UepTsl
MPUCITIOCOO/IEHHOCTH TIpeJCTaBUTe/lell Ue/loBeUeCKMX pac K YC/IOBUSIM CYIIeCTBOBaHUS.
EpvHcTBO yenoBeueckux pac. Kputrka pacusma.

JleMoHCTpanum:

[Toptpetsl: ®. Peay, JI. I1actep, A. 1. Onapus, C. Munep, I'. FOpy, Y. [JapBuH.

Tabmubl u  cxembl: «Bo3nukHoBeHne CoJ/IHEUHOM CHCTeMbl», «Pa3Burtue
OpraHuuYecKoro Mupa», «PacturesibHas KineTka», «’ KUBOTHast KieTka», «IIpokapuoTuyeckas
KjleTKa», «CoBpeMeHHasi CUCTemMa OpraHruueckoro Mupa», «CpaBHeHVe aHaTOMUYeCKHUX YepT
CTpOEHHUsI ~ YejioBeKa W  UeJloBeKOOOpa3HbIX  00e3bsiH»,  «OCHOBHble  MecTa
T1a/IEOHTOJIOTMYECKMX HaxOJOK MpPeJKOB COBPEMEHHOr'0 YesloBeKa», «/lpeBHeuime roau»,
«/JpeBHue yitroan», «llepBble coBpeMeHHbIe I0An», «HenoBeueckre pachl».

Ob6opyznoBanue: My/aspku  «IIpoucxoxkeHue uyesioBeKa» (OHOCTBI aBCTpasONUTEKa,
MTUTEKaHTPOIla, HeaHJ|epTajiblja, KPOMaHbLOHIIA), C/IETIKM WIA HW300pakeHUs] KaMeHHBIX
opyaun TIepBOOBITHOTO yesi0BeKa (KaMHH-UOTIIIEepHI, pybura, ckpe6ia),
reoxpoHoJiorudeckast Tabauiia, Ko/uieKius «PopMbl COXpaHHOCTA MCKOTAaeMbIX XKUBOTHBIX
Y pacTeHU».

JIaGopaTopHbIe ¥ MPaKTHYEeCKHEe PadOTHI:

[TpakTrueckast pabora Ne 1. «/3yueHre WCKOTIaeMbIX OCTaTKOB paCTeHUM U >KUBOTHBIX
B KOJUIEKLUSIX».

OKCKypCHsi «3OBOJIOLMS OpPraHUYeckoro mupa Ha 3emsie» (B eCTeCTBEHHO-HAayUHbIU
WY KpaeBeJUueCcKU My3en).



Tema 3. OpraHu3smsl 4 OKpy’Karinas cpeja.

OKo/orust KaK HayKa. 3ajjaui W Ppas3fiesibl SKOJIOTUA. MeTozbl 3IKOJIOTHUUECKUX
MCCJIeJOBaHUI. JKOJIOTMUeCKOe MUPOBO33peHre COBPEMEHHOI0 YesioBeKa.

Cpenbl  o0OMTaHMsS  OpPraHM3MOB:  BOJHasi, HA3eMHO-BO3/yIllHas, IIOUBEHHas,
BHYTpHUOpPraHU3MeHHasl.

Okosiornueckre ¢akTopsl. Knaccudukarus 3Komoruueckux GpakTopoB: abMOTHUYECKHe,
broTHUeCKUe 1 aHTpOTIoTeHHbIe. [{eficTBHe 3KOI0rnueckux (hakTOpOB Ha OPTraHU3MBl.

Abuornyeckue (akTophl: CBeT, TemriepaTypa, BJaXHOCTb. DoTorepuousm.
[MpucriocobneHrss OpraHU3MOB K [elCTBUI0 abuoTudeckux ¢GakTopoB. Buosornyeckue
PUTMBI.

buotnueckue ¢akTopel. Buabl OHOTUUECKHWX B3aWMOJEMCTBUM: KOHKYPEHIIHS,
XMUI[HAYeCTBO, cuMbro3 u ero ¢opmel. [lapasuTusM, Koorepaius, MyTyalu3M,
KOMMeHCamu3M (KBapTHPaHCTBO, Hax/JieOHUUECTBO). AMeHCau3M, HeHTpaiu3M. 3HaueHHe
OMOTHUECKUX  B3aUMOJEMCTBUM [yIA  CYyIIeCTBOBAaHUS OPraHW3MOB B  IPUPOJAHBIX
Coo0IIIeCcTBax.

OKOJIOTUUeCKre XapaKTepUCTUKU Tonyasiuu. OCHOBHBbIe TMOKa3aTesd TIOMYJISILIUN:
YKMC/IEHHOCTb, TUJIOTHOCTb, DPOX/aeMOCTb, CMEpPTHOCTb, TMPUPOCT, MuUrpanus. [IuHamuKa
YKMC/IEHHOCTH TIOTTYJISILIY 1 €€ PeTyIIsIys.

JeMoHCcTpanuu:

[Moptpetsr: A. 'ymbombaT, K. @. Pynbe, J. ['ekkerb.

Tabmupl u  cxembl: KapTa «[IpuposaHblie 30HBI 3eMaun», «Cpeabl obuTaHus
OpraHu3moB», «PDoToreproausm», «Ilonyasiun», «3aKOHOMEPHOCTU POCTa UHCIEHHOCTH
MOMYJIALIUUA UHPY30pUU-TYPesibKn», «[ulieBbie Lienm».

JIaGopaTopHbIe ¥ MPaKTHYeCKHe PaboThI:

JlabopaTopHasi pabota Ne 3. «Mopdonoruueckrie 0cCOO€HHOCTU PAaCTeHUM W3 Pa3HbIX
MeCT 0OUTaHHsT».

JTaboparopHasi pabota Ne 4. «B/vsiHre cBeTa Ha POCT ¥ pa3BUTHE UePEHKOB KOJieycay.

[TpakTrueckass pabora Ne 2. «[loACUéT TUIOTHOCTH TIOMYJSLMM pa3HBIX BHJIOB

pacTeHu».
Tema 4. Coo0111ecTBa M 3K0/I0rH4YecKre CHCTEeMBI.
CoobmiectBo  opraHu3mMoB — OwuorjeHo3. CTpPyKTyphl OWOIjeHO3a: BH/OBas,

TIPOCTPAHCTBeHHas1, Tpodudeckas (ruirieBasi). Bugbl-qomuHanTel. CBsi3v B OUOL[eHO3e.

OKosioruueckrie cuctembl (9KocucteMmbl). [loHsiTue 00 3KocucTeMe U OuoreoreHo3e.
@YyHKL[MOHA/IbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: TMPOAYLIEHTbI, KOHCYMEHTbI, peJyLeHTbI.
KpyroBopoT BelljeCcTB U MOTOK HEPruvd B 3KocucTeMe. Tpoduueckue (TUIleBbie) YPOBHU
sKocucteMbl. [luiieBbie 1jem U ceT. OCHOBHBIE TOKa3aTe/ld 3KOCHCTeMbI: Ouomacca,
MPOAYKLMS. DKOJIOTHYeCKHe MUpaMUbl: MPOAYKLIMK, UMCIeHHOCTH, 6uoMaccel. CBolCTBa
5KOCUCTEM: YCTOMUYMBOCTh, CAaMOpeTryJisilus, pa3putre. Cykieccusl.

[IpyposaHbIe 3KOCHUCTEMBL. JKOCUCTEMBI 036D M peK. JKOCHUCTeMa XBOMHOTO WU
LLIMPOKOJIUCTBEHHOI'O Jieca.

AHTpOMOreHHbIe 5KOCUCTEMBI. ATPO3KOCHCTeMbI. Y pb03KocucTeMbl. brosornueckoe u
X03s1CTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.



buopa3Hoobpasve  kKak  ¢dakrop  ycTtoiumBocTH  3KocucteM.  CoxpaHeHHe
brosiornueckoro pazHoobpasusi Ha 3emiie.

Yuenune B. U. BepHazickoro o 6uocdepe. I'paHuifpl, COCTaB U CTPYKTypa O6uocdepsl.
JKuiBoe BetriectBo u ero ¢yHKIH. OcobeHHOCTH OHocdephl Kak r1006aJ5HOM 3KOCHCTEMBI.
NlnHaMyueckoe paBHOBecHe U oOpaTHasi CBsi3b B Guocdepe.

KpyroBopoThl BelliecTB U OMOTeoXMMHUeCKHe IUK/IbI 3/IeMeHTOB (yIJ/iepofia, a30Ta).
30Ha/bHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emsd. AHTpOIIOTeHHble H3MeHeHUss B Ouocdepe.
['obanbHbIe 5K0/I0rMUecKre Mpob/ieMbl.

CocyilecTBoBaHHe TPHUPOALI U dYenoBeuecTBa. CoxpaHeHWe Ouopa3HooOpa3usi Kak
OCHOBa YCTOMUMBOCTH Ouocdepbl. OCHOBa pal[MOHAJLHOTO YITPAB/IEHUSI TIPUPOJHBIMU
pecypcaMu 1 UX MCI0/ib30BaHue. JJoCTKeHusi OMO0/IOrvK U 0XpaHa MPUPO/bI.

JleMoHCTpanum:

[Toptpetsr: A. [Ixx. Tencu, B. H. Cykaués, B. V1. BepHaackui.

Tabmuiel u  cxembl: «lIlumieBble 1ienu», «BHUOIEHO3: COCTAaB W CTPYKTypay,
«[IpupogHblie coobiectBa», «llenu nmuraHus», «Koaoruueckast mupaMua», «brocdepa u
yesioBeK», «JKOCHMCTEMa LIMPOKOJIMCTBEHHOrO Jjeca», «JKOCHMCTEMa XBOMHOTO Jieca»,
«buolieHo3 BojoéMa», «ArpoiieHo3», «lIpyuMepHble AaHTPOIOTeHHble BO3/IEMCTBUS Ha
npupojy», «BakHelllllie UCTOUHUKU 3arpsi3HeHUsI BO3/lyxa U TPYHTOBBIX BOj», «IlouBa —
Ba)KHeMIIas cocTaBsioiiasi ouocheprl», «DakTopbl Aerpajalid IOYB», «IIapHUKOBBIM
bdekT», «DaKTOpbl paJUOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OOIas CTPyKTypa
buocdepr», «PacripocTtpaHeHue Xu3HU B Ouocdepe», «O30HOBBIM 3KpaH Ouocdeps»,
«KpyroBopor yriiepozia B 6uocdepe», «KpyroBopoT a3oTa B IIPUPOE».

OOGopyzioBaHMe:  MOJeNb-alIyIMKaIlsd  «TWnruHble  OWMOIEHO3bl»,  TrepOapuii
«PacturenbHble  cooOirjecTBa», KOJUIeKIUKM  «buolieHo3», «Bpeautenu BaKHEHIMX
Ce/IbCKOX03SIMCTBEHHBIX KY/IbTYpP», TepOapuyd W KOJIJIEKI[UH PpacTeHHWH W >KUBOTHBIX,
TpUHajjie)kaliue K pas3HbIM 5KO0JIOTUUEeCKUM TpyInaM OAHOro BUJa, KpacHas KHura
Poccuiickoii @esiepaiiyiu, 1300paXkeHUs] OXpaHsieMbIX BHUIOB PaCTeHUN U )KUBOTHBIX.

[TNTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMEI I10 BUOJIOTYN HA
BA30BOM YPOBHE CPEJHEI'O OBIIETI'O OFPA3OBAHUWA

Corsacio @I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUSI K pe3y/jbTaTaM OCBOEHUS
oOyvamIUMHUCS ~ TporpaMM  cpefiHero  obmiero  oOpa3oBaHUs:  JIMUHOCTHBIM,
MeTaripeJMeTHbIM U TpeJMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKType MMUHOCTHBIX Pe3y/bTaTOB OCBOEHMS TpeMeTa «bHOMOTHUs» BbljeNeHbl
C/IeAYIOIIe COCTABJISIONIAE: OCO3HaHHE OOYYarIIUMHUCA POCCHMCKOM Tpak[aHCKOM
WJIeHTUUYHOCTHA — TOTOBHOCTU K CaMOPa3BUTHIO, CaMOCTOSITeJTbHOCTA M CaMOOIIpe/ie/IeHHI0,
Ha/Muve MOTHBALMM K OOy4YeHHIO OHMOJIOTHM, Ije/ieHallpaBJIeHHOe pa3BUTHE BHYTPEHHUX
yOeXx/jeHuii JMYHOCTH Ha OCHOBE KJ/IIOUEBLIX IIeHHOCTe W WCTOPUUECKUX TpaJUIui



pa3BUTUS  OHOJIOTMUECKOTO  3HAHHUS, TOTOBHOCTb U  CIOCOOHOCTb  OOyYaroIuxcs
PYKOBO/ICTBOBATbCSI B CBOEM [eSATeJIbHOCTU LIeHHOCTHO-CMBICJIOBBIMU  YCTaHOBKaMH,
MPUCYLIUMU  cUCTeMe  Ouosoruueckoro oOpa3oBaHUs, Haauuude  3SKOJIOTHUECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTU CTaBUTh 11€JIM U CTPOUTD JKU3HEHHbIEe TI/IaHbI.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUS TpeaMeTa «BHUOMOrusi» AOCTUTAlOTCS B €/JUHCTBE
yueOHOM ¥ BOCITATATe/IbHOM [IeITeIbHOCTH B COOTBETCTBUH C  TPAAWI[MOHHBIMH
POCCUMCKUMH  COL[MOKY/bTYDHBIMM,  UCTOPUYECKUMH U  [[yXOBHO-HPABCTBEHHBIMU
1[eHHOCTSIMU, TIPUHSATBIMU B 0011leCTBe MpaBU/aMH ¥ HOPMaMHM TIOBe/IeHHsI U CTIOCOOCTBYIOT
rpolieccaM CaMOMO3HaHUSl, CAMOBOCIIMTAHWS M CaMODA3BUTHS, PAa3BUTHS BHYTPEHHEU
MO3ULMHU JIMUHOCTH, NAaTPUOTU3MA, YBaXkeHHs K 3aKOHY W MPABOMOPSIKY, Ye/I0OBeKY Tpy/a U
CTapIlieMy TIOKOJIeHUI0, B3aUMHOTO YBaKeHUs, Oepe)KHOro OTHOIIEeHHS K KYyJ/IbTyPHOMY
Hac/aeUI0 ¥ TPAIULIUSIM MHOTOHAL[MOHa/IbHOTrO Hapoza Poccuiickoit ®esepaliuu, Ipupoze u
OKpY>Karolllel cpe/e.

JIMuHOCTHBIE pe3y/bTaThl OCBOEHHWsS YyueOHOro rmpeaMera «buonorus» JOJDKHBI
OTpa’kaTb TOTOBHOCTb U CITOCOOHOCTb 00YUaroIMXCsl pPyKOBOJCTBOBAThCSI C(hOPMHUPOBAHHOM
BHYTPEHHEU TIO3UI[ME€N JIMYHOCTH, CMCTEMOW I1]eHHOCTHBIX OpPHWEeHTAl[ui, O3UTUBHbIX
BHYTPEHHUX YOeX/eHUl, COOTBETCTBYIOILIMX TPAAULIMOHHBIM IL[€HHOCTSM POCCHUNCKOTO
00111eCTBa, pacipeHe KU3HEHHOTO OITbITa U OTbITa JesTeTbHOCTH B TIPOLiecce peann3aiiuu
OCHOBHBIX HarpaB/eHUN BOCIIUTATE/IbHOU 1eITeJIbHOCTH, B TOM UKCJIEe B YaCTH:

1) rpa)kaHCKOT0 BOCTIMTAHUS:

Cc(OpMHUPOBAHHOCTb TPaXKJAHCKOM TIO3UIMM oOyuarolerocsi Kak akKTUBHOTO W
OTBETCTBEHHOTO UjieHa POCCHUUCKOT0 00IIecTBa;

OCO3HaHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB U OOs3aHHOCTeM, yBa)keHHWe 3aKOHAa U
MpaBOMOPSIIKA;

TFOTOBHOCTb K COBMECTHOM TBODUECKOW [eATelbHOCTHU TpPU CO3/laHuM yuyeOHBIX
ITPOEKTOB, peIlleHnd yueOHBIX W TI03HaBaTe/bHBIX 3a7lau, BBITOJHEHWH OWOIOTMUeCKUX
5KCIIePUMEHTOB;

CrocoOHOCTh  OTIpefiesiiTh COOCTBEHHYIO TIO3WI[MI0 T0 OTHOIIEHWIO K SIBJIeHUSIM
COBpeMeHHOM YKU3HU U 00BSICHSTD eé;

yMeHWe YUHTbIBaTb B CBOMX [IeHCTBUSX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMIMOJIENCTBUS JItOfleld C pa3HbIMUA yOeXAeHUsMU, KyJAbTYPHBIMH I[€HHOCTSIMU U
COLIMAJIbHBIM T0JI0KEHUEM;

TFOTOBHOCTb K COTPY/JHUUECTBY B TMpOLieCCeé COBMECTHOTO BBIMOJHEHUs Y4eOHBIX,
M03HaBaTe/JbHbIX W WCC/Ie[0BaTe/NbCKUX 3ajlau, YBa)KUTEJbHOIO OTHOIIEHHS K MHEHUIO
OTIIOHEHTOB TIPU 00CY>K/IeHHUH CTIOPHBIX BOIIPOCOB OUOIOTMUECKOTO COZiepKaHUs;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/TbHOCTY;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUSA:

c(hOpPMUPOBAaHHOCTb ~ POCCHUMCKOM TPaKJaHCKOM WJEHTUYHOCTH, TaTPHUOTH3Ma,
YBa)KEHUsI K CBOeMY Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH Tepel, PoAWHOM, TOPJOCTH 3a CBOU
Kpai, cBO0 Po/iviHYy, CBOM S3bIK U KYJIbTYPY, MPOIIJIOE U HACTOSIIIiee MHOTOHALIMOHATBHOTO
Hapoza Poccuy;



LIEHHOCTHOE OTHOLIeHHWe K TPUPOJHOMY HaCAeIUI0 W MaMSITHUKaM TPUPOJbI,
JIOCT>KeHUsiM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/IE;

CrocoOHOCTh Ol[eHWBATh BK/IAZl POCCUMCKMX YyUEHBIX B CTAaHOB/IEHHWE W Da3BUTHE
buonoruu, TOHWUMaHWs 3HaueHUs1 OUONOTMM B TIO3HAHWM 3aKOHOB TPUPOZbI, B >KU3HU
yejloBeKa ¥ COBPeMEHHOT0 00111eCTBa;

uneiHass yOeXAEHHOCTb, TOTOBHOCTH K C/Iy)KeHHIO U 3amure (OTedecTBa,
OTBETCTBEHHOCTbH 3a €ro Cyas0y;

3) AYXOBHO-HPAaBCTBEHHOT 0 BOCIIUTAHMSA:

OCO3HaHHe JIyXOBHBIX 1IeHHOCTeM POCCUMCKOT0 Hapo/a;

cchOpMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO ITOBe/IeHNsI;

CcrocobGHOCTh ~ OIleHWBAaTh  CUTYyal[di0 UM TIPUHUMATh OCO3HAaHHbIE  pellleHus,
OpPHEHTHUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U LIeHHOCTH;

OCO3HaHMe JIMYHOTO BKJIaZla B IOCTPOEHHE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIeHHe K CBOUM pOJAUTE/sM, CO3/IJaHUI0 CeMbHd Ha OCHOBe
OCO3HAHHOTO TIPUHSATHS LIEHHOCTeM CeMeWHOW >KU3HU B COOTBETCTBMU C TPAAULIASIMU
HapozoB Poccuu;

4) 3cTeTHUYeCcKOro BOCIIUTAHMSA:

3CTeTUUYECKOe OTHOIIIeHWe K MUPY, BK/IIOUasi 3CTETHUKY ObITa, HAYYHOTO M TEXHUUECKOTO
TBOPYECTBA, CIIOPTa, TPY/Ia, 00IIIeCTBEHHBIX OTHOIIIEHHUH;

TOHMMaHKe 5MOLIMOHAILHOTO BO3/IeHCTBUS )KUBOW TPUPOJbI U €6 1|eHHOCTH;

FOTOBHOCTb K CaMOBBIP&KEHHWIO B PasHbIX BHUJIaX MCKYCCTBa, CTpeMJ/IEHUE MPOSBJSAThH
KauecTBa TBOPUECKOM JIMUHOCTH;

5) (¢u3uMUecKoro BOCNUTaHUA, (OPMHPOBAHUA KYJIbTYPbl 3/10POBbS M
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

NMOHUMaHWe W peanu3als 370poBOro M 0Oe3omacHoro obpasa >KuU3HU (3[0pOBOe
nUTaHue, COO/TI0/ieHre TUTUeHUYeCKUX TTPaBU/ U HOPM, COa/TaHCUPOBAaHHBIA PEXKUM 3aHSTUN
U OTAbiXa, peryyspHas (u3udeckas aKTUBHOCTH), OepeXHOro, OTBETCTBEHHOTO U
KOMITeTEHTHOT'O OTHOIIIeHHsI K COOCTBeHHOMY (DU3MUeCKOMY U TICUXUUECKOMY 3/I0POBBIO;

MOHUMaHWe 1IeHHOCTU TpaBW/ WHAWBUYa/JbHOTO U KOJIJIEKTUBHOTO 0e30macHOro
TIOBe/IeHUsI B CUTYaI[UsIX, YTPOXKAIOIIUX 3/I0POBBIO U YKU3HU JTtO/1el;

0CO3HaHHWe TIOC/Ie/ICTBUN 1 HETIPUSATHS BPeAHBIX MPUBLIUEK (yroTpebsieHus alKoroJs,
HapKOTHKOB, KYpeHUs);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZY, OCO3HaHHe [IeHHOCTH MAaCcTePCTBa, TPY/0/I00He;

TOTOBHOCTb K aKTUBHOW  JIeSiTe/IbHOCTU  TEXHOJOTMYeCKOM U COLMaTbHOU
HaTpaBJ/IeHHOCTH, CTIOCOOHOCTh UHULIMMPOBATD, TIJIAHUPOBATh U CAMOCTOSITE/IbHO BBITIO/THATD
TaKylo [1esTe/IbHOCTb;

VHTepeC K pa3/MuHbIM c(pepaM npodeccroHambHOU esiTe/IbHOCTH, yMeHHe COBepIllaTh
OCO3HaHHBIA BLIOOp Oyayiedi mpodeccuy U peany30BbIBaTh COOCTBEHHbIE >KHW3HEHHBIE
T/1aHbI;

TOTOBHOCTB U CITOCOOHOCTBL K 00pa30BaHMI0 M CaMO00OPa30BaHKI0 Ha TIPOTSHKEHUN BCeM
JKU3HY;



7) 3K0/I0rH4eCKOro BOCIUTAHUSA:

9KOJIOTUYECKH Ileflecoobpa3HOe OTHOIEeHHWEe K TpHUPoJie KaK HCTOUHWKY >KM3HH Ha
3emJie, OCHOBe eé CyI|eCTBOBaHUS;

TIOBBIIIIEHNe YPOBHS 9KOJIOTUUECKOW KYJ/IbTYphI: TIpUOOpeTeHue OIbITa TJIaHUPOBAHKS
TOCTYTIKOB U OLIEHKH MX BO3MOJKHBIX TTOC/Ie/ICTBUM /ISl OKPY Katolileid Cpe/ibl;

0CO3HaHHe r7100a/bHOTO XapaKTepa SKOJIOrMuecKUxX MpobjieM U My Tel UX peleHus;

criocobHOCTh HCTIOB30BaTh TpHOOpeTaeMble TIPU HM3yUeHWH OHOJIOTUW 3HAHUS U
yMeHUsI TpU pellleHUH MpobseM, CBSI3aHHBIX C Ppal[MOHAIBLHBIM TPUPOAOII0/Ib30BaHEM
(cobsro/ieHue TpaBuUJI TIOBe/IeHYsI B TIPUPO/ie, HallpaB/ieHHbIX Ha COXpaHeHWe PaBHOBECUS B
9KOCHCTEeMax, OXpaHy BUJIOB, IKOCHCTeM, Orocdepni);

aKTUBHOe HemNpusiThe [eNCTBUM, NMPUHOCSIIMX BpeJl OKpYy»Katollleli MPUPOIHOM cpejie,
yMeHue TIPOTHO3MUPOBaTh Heb/1aronpusiTHbIE 3KOJIOrM4ecKre TI0CJIe/ICTBUS
rpeArpuHUMaeMbIX JelCTBUM U TIpeZioTBpalllaTh UX;

Haauyve pa3BUTOTO IKOJIOTMUECKOTO MBbIIIEHUSs], SKOJIOTMYeCKOM KYJIbTYphl, OIbITa
JlesiTeTbHOCTU  9KOJIOTMYEeCKOW HarpaB/IeHHOCTHW, YMeHUsI PYKOBO/ICTBOBAaTbCS WMH B
M03HaBaTe/IbHOM, KOMMYHHUKAaTUBHOW M COLIMA/JIbHOM TMpaKTUKe, TOTOBHOCTU K Y4aCTHIO B
MPaKTUYeCKOM AesiTeIbHOCTH SKOJIOTMYECKOM HalpaB/IeHHOCTH;

8) eHHOCTH HAayYHOr'0 T03HAHUA:

c(hOpMUPOBAHHOCThL MHUPOBO33PEeHUs, COOTBETCTBYIOI[ETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKU U OOI[eCTBeHHOW TIPaKTUKH, OCHOBAHHOTO Ha JAuajore KyJbTyp,
C0CcOOCTBYIOIIEr0 0CO3HAHUIO CBOEr0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEpIIIeHCTBOBaHWE  SI3LIKOBOM M UWTATeNbCKOM  KYJIbTYpbl KakK  CpeJiCTBa
B3aUMO/IEUCTBUSI MEX/Y JIOZIbMU U TIO3HAHUSI MUPa;

MOHWMaHUe CreluuKu OMOJIOTHM KaK HayKd, OCO3HaHUS eé pojiu B (OpMHUPOBAHUU
pallMOHa/IbHOTO HAy4YHOTO MBILJIEHUs], CO3/laHUU 1IeJIOCTHOTO Tpe/cTaB/ieHusi 00
OKpY>KalollleM MHpe KaK O eJWHCTBe TpPHPOZbI, uUeJoBeKa W O0OIecTBa, B TIO3HAHUU
TIPUPO/IHBIX 3aKOHOMEPHOCTeH 1 pellieHuH 1MpobyieM coXpaHeHHs PUPOAHOTO PABHOBECHS;

yOe)XIEHHOCTL B 3HAUMMOCTH OHOJIOTMM  [ijii  COBPEMEHHOMW  LIMBW/IW3aLUU:
obecrieueHrsi HOBOTO YPOBHS  pasBUTHS  MeAULIMHBI, CO3JlaHWE  TIePCIIeKTUBHbIX
OMOTEXHOJIOTUM, CITOCOOHBIX peIlaTh pPecypcHble IIPOOJIeMbl Pa3BUTHSI UeI0BEUeCTBa,
TIOMCKa TTyTel BbIXOZia U3 T/I00a/IbHBIX IKOJIOTUUECKUX MpobsieM 1 obecrieueHus repexoza K
YCTOWUMBOMY pa3BUTHIO, DAlMOHAJLHOMY WCIO/b30BaHUIO TPUPOJHBIX PECypCcoB U
(hOpMHUPOBaHHIO HOBBIX CTaH/IaPTOB >KU3HU;

3aMHTEPEeCOBAaHHOCTb B TIOMYUYEHUHM OWOJIOTUUECKHUX 3HAHWUK B I[e/ISIX TTOBBIIIEHUS
o0mmeil  Ky/JabTyphbl, €CTeCTBEHHO-HAyYHOW TI'DAaMOTHOCTH, KaK COCTaBHOM UacCTH
(byHKIMOHATLHOM TPaMOTHOCTH 00yYaroIuxcsi, GopMUPyeMO Tpu U3yueHuH OH0JI0THY;

MOHMMaHue CYIIHOCTA MeTOZOB MO3HaHMS, MCIO0JIb3yeMbIX B €CTeCTBEHHBIX HayKax,
CrIoCOOHOCTH MCMO/B30BaTh IT0/yuyaeMble 3HAaHWS Ui aHa/IHW3a U OOBSICHEHUs SIBJIEHUM
OKPY>KaloIllero MHpa U MPOUCXOASAIIUX B HEM M3MeHeHWM, yMeHHe [eflaTb 000CHOBaHHBIE
3aK/II0YEHUsT Ha OCHOBe Hay4HbIX (DAKTOB M MMEIOLIMXCSl JAHHBIX C L[e/bl0 TOTy4YeHust
JIOCTOBEPHBIX BBIBO/]OB;



CIIOCOOHOCTh CaMOCTOSITe/TbHO MCII0/Ib30BaTh OMOJIOrMUeCKHe 3HAaHUS /IS pelleHHUs
1po0JIeM B PeasTbHBIX )KU3HEHHBIX CUTYaIHsIX;

0CO3HaHHWe 1[eHHOCTH HayUHOU [IesSiTeTbHOCTH, TOTOBHOCTh OCYIIeCTB/ISTh TIPOEKTHYIO
Y MICC/Ie/IOBATe/IbCKYIO JesITeTbHOCTh MHAWBU/YAIBHO U B TPYTIITE;

TOTOBHOCTb U CIIOCOOHOCTH K HETpephiBHOMY 00pa30BaHUIO M caM000Opa30BaHHIO, K
AaKTUBHOMY TIOJTyUe€HWIO HOBBIX 3HAaHHWM I10 OWOJIOTHHM B COOTBETCTBUM C >KW3HEHHBIMU
MOTpeOHOCTSMHU.

METANIPEAMETHBIE PE3YJ/IbTATbBI

MeTanpeamMeTHbIe pe3y/IbTaThl OCBOeHHsI yueOHOro TipegmMeTa «Bbuosorusi» BKIHOYAKOT:
3HauuMble [jis1 (OPMUPOBaHHS MUPOBO33PeHUs] OO0YyUarolUXCs MeKAUCLIUITMHAPHbIe
(MexXTIpeIMeTHBIE) O0I[eHayUHbIe MMOHSTHS, OTPa)KaoIlle 11eJIOCTHOCTh HayYHOW KapTHHBI
MUpa U CITeli(UKy MeTO/I0B TT03HaHUS, UCTIONh3yeMbIX B €CTECTBeHHBIX HayKax (BeIecTBo,
JHeprus, siBJieHWe, TIPOLIeCC, CHUCTeMa, HayuyHbldi (aKkT, TPUHIUI, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopusi, UCCeloBaHue, Hab/MoieHre, u3MepeHre, SKCIIepUMeHT U
JPyTHX), YHHUBEpCajibHble yueOHbIe JelcTBUsS (MTO3HaBaTe/lbHbIe, KOMMYHHWKAaTHBHbIE,
peryyaTiBHbIe), obOecreunBatoifie GopMupoBaHue (GYHKIMOHAMBHOW T'DaMOTHOCTH U
COLIMA/IbHOM KOMIIETeHIIUM O0YYaroIUXCs, CIMOCOOHOCTh OOYYaroI[UXCs HCITOIb30BaTh
OCBOEHHbIe MeXAUCLIUIIJIMHAPHbIE, MUPOBO33peHUeCKre 3HaHUsI U YHUBepCaibHble yueOHbIe
JIEMCTBUSA B TI03HABATe/IbHOM 1 COLMATBbHOM TTPAKTHKE.

MeTarnpeaMeTHbIe pe3y/bTaThl OCBOEHUSI TIPOTPaMMbI CpefiHero o01ijero obpa3oBaHUs
JOJDKHBI OTPaXKaTh:

OB/lafieHHe YHUBEPCA/IbHBIMHU y4eOHBIMU M03HABATe/IbHBIMHU JeCTBHUAMM:

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUS:

CaMOCTOSITe/IbHO (DOPMYJIMPOBaTh M aKTya/M3UpPOBATh IMpo0sieMy, pacCMaTpHBaTh eé
BCECTOPOHHE;

WCI0JIb30BaTh TMPU OCBOEHUM 3HAHUUW TPUEMBI JIOTUUECKOTO MBIILLIeHUs (aHasiu3a,
CHHTe3a, CpaBHeHMs, KiaccubuKaiyu, o00OIeHHs), pacKpbIiBaTh CMBICT OHOJIOTHYECKUX
MOHATUM (BBIIENISAITH MX XapaKTepHble TIPU3HAKH, YCTaHABIWBATh CBSI3W C JPYTUMH
TTOHSITHUSIMM);

oripefieisiTh L[/ JleATeTbHOCTH, 3ajlaBasi rmapamMeTpbl U KPUTEPUU UX [OCTYKEHUS,
COOTHOCHUTH Pe3y/bTaThl 1eATeTbHOCTH C ITOCTABI€HHLIMH LIe/ISIMHU;

HCTI0/Tb30BaTh OMOJIOTHYeCKHe TIOHSTHS Ji 00bscHeHUs1 (DaKTOB U SIBJIEHUH >KUBOU
TIPUPO/IbI;

CTPOUTb JIOTUUECKUe pacCykJeHusi (MHAYKTUBHbIE, [elyKTHBHbIe, TI0 aHaJOTUM),
BLISIB/IITH ~ 3aKOHOMEPHOCTH W TIPOTMBOPEUHS B pacCMaTpHMBAaeMbIX  SIBJIEHMSX,
(hopMy/TIpOBaTh BLIBO/IBI U 3aK/TFOUEHUS;

MIPUMEHSITb CXeMHO-MO/ie/TbHbIe CpeZiCTBa /IJIsl TIpe/ICTaB/eHUs] CYII[eCTBeHHbIX CBsi3eid
Y OTHOIIEHUM B H3ydyaeMbIX OHMOMOrMuecKux oOBeKTax, a TakKe MPOTUBOPEUU pa3HOTO
PO/ia, BBISIBJIEHHBIX B Pa3/IMUHBIX MH(OPMAaIIMOHHBIX UCTOUHHKAX;

pa3pabaThiBaTh TUIaH pellieHus TpoOseMbl C YUéTOM aHa/lkM3a HMEIOIUXCS
MaTepHabHBIX U HeMaTepHuaIbHBIX PeCypCOB;



BHOCUTb KOPPEKTHUBBI B [eSITE/IbHOCTh, OL[eHMBAaTh COOTBETCTBHE Pe3yJ/IbTaTOB LieJisM,
OLIEHHUBATh PUCKH TTOC/IeICTBUI /1eATeTbHOCTH;

KOODZAWHUPOBAaTh Y BBIMOMHATL pab0OTy B YCJIOBUSX peasbHOTO, BUPTYaJbHOTO U
KOMOWHMPOBAHHOT'O B3aUMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MBIIIJIEHHE TIPH PeIIeHUH XXU3HEHHBIX MTPo0ieMm.

2) 0a3oBbIe HCC/IeJ0BATEIbCKHE JeHCTBHS:

B/afieTb HaBbIKaMU yueOHO-MCC/IeZIoBaTeTbCKOM W TPOEKTHOW  ZIesiTe/TbHOCTH,
HaBbIKaMU pa3pellieHus1 Tpo6sieM, CrOCOOHOCTHI0O U TOTOBHOCTBHIO K CAMOCTOSITEJTEHOMY
MOUCKY MEeTO/IOB pellleHus] TPaKTUUeCKUX 3a/layu, TIPUMEHEHHI0 pa3/inyHbIX MeTO/|OB
MO3HaHUS;

WCTI0/Tb30BaTh pa3/IMuHble BU/IbI JESITeTbHOCTH IO TTOyYeHUIO HOBOTO 3HAHUS, €ro
VHTepIIpeTaliy, Mpeo0pa30BaHUIO0 U TIPUMEHEHHI0 B yueOHbIX CUTYal[UsX, B TOM UHCJIe MpU
CO3/1aHUU YUeOHBIX U COLIUATBbHBIX MIPOEKTOB;

cdopMUpOBaTL HAyUHBIM TWUIT MBIIUIEHHS, B/aleTh HAyUHOM TEepMHHOJIOTHEH,
K/TFOUeBBIMU TIOHSTUSIMUA 11 METO/JaMU;

CTaBUTh U (HOPMY/IMPOBaTh COOCTBEHHBIE 3a/lauM B 0Opa3oBaTe/ibHOMN /leaTeTbHOCTH U
JKU3HEHHBIX CUTYalUsiX;

BLISIB/ISITh TIPUUMHHO-C/IEICTBEHHbIE CBSI3M U aKTya/IM3UPOBaTh 3ajjauy, BbIZBUTATh
TUMOTe3y e€ pellleHusl, HaXOJUTh apryMeHThI i Ji0Ka3aTe/JbCTBa CBOMX YTBEpXKAEHUH,
3aJjaBaTh MapaMeTphbl U KpUTEPUU pellleHus;

aHa/IM3UpOBaTh TMOJy4YeHHble B XOJie pelleHus 3a/laud pe3y/bTaTbl, KPUTHUYECKU
OLIeHHBAaTh WX JJOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHHE B HOBBIX yC/IOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OL[eHUBATh PHOOPETEHHBIH OIIBIT;

OCYILIeCTB/ISATh 1jeJIeHarpaB/IeHHbIN TMOMCK TepeHoca CpPe/iCTB U CIIOCO0O0B /IeNCTBUS B
rpodeCCUOHA/ILHYIO Cpefy;

yMeTb TIepeHOCUTb 3HaHWS B TI03HABaTe/lbHYI0 U MpaKTA4YecKyr objactu
JKU3HeesITe/IbHOCTH;

yMeTb UHTeTPUPOBATh 3HaHHS U3 Pa3HBIX YueOHBIX TTPe/IMeTOB;

BbIIBUTAaTh HOBbIe WjleH, TIpejjlaraTh OpPWUTMHA/IbHbIE TIOAXO/bl U pellleHus], CTaBUThb
Mpo0OJIeEMBI U 3a/laUM, JOTTyCKAIOII[He a/IbTePHATHBHbIE PEeIIeHusl.

3) pa6oTa c uadopmanueit:

OPUEHTUPOBAThCS B Pa3/IMUHBIX NCTOUHUKAX WHGOpMaIuH (TeKCTe yueOHOT0 1mocoous,
HayuyHO-TIOMY/ISIDHOM ~ jiuTepaType, OWOJIOTUYECKWX  COBapsix W CIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JlaHHBIX, B VIHTepHeTe), aHA/JM3UPOBaTh WH(MOPMAIUIO Pa3/TMUHBIX
BUJOB ¥ (¢opM TIpe/iCTaB/ieHUs, KPUTHYECKH OlleHWBaTb €€ JOCTOBEPHOCTh U
HEeTIPOTUBOPEUNBOCTH;

(dopMy/iMpoBaTh 3ampoCchl U TPUMEHSTb pa3/iiyHble MeTOAbl TMpHU TOUCKe W OoTOope
buonornueckoi MHGopMaruu, HeoOX0JUMOM 1T BBITIOJTHEHUS YUeOHbIX 3a/1ay;

TIproOpeTaTh OMBIT WCI0/Ib30BaHKs MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX T€XHOIOTHM,
COBEepIIIeHCTBOBATh KYJ/IbTYPY aKTUBHOT'O MCII0J/Ib30BAHUSI Pa3/TMUHBIX TIOUCKOBLIX CHUCTEM;

CaMOCTOSITeJTbHO BbIOMpATh OMTUMa/bHYHO0 (OpMy TIpe/CTaBeHUss OHUOIOrUUecKoi
vHbopMalyy (cxeMbl, TpadyKH, AMArpaMMbl, TaOIHIIBI, PUCYHKH U IPyTOe);



WCI0JIb30BaTh HayuHbIA $3bIK B KauecTBe CpeJCTBa Mpy paboTe c OGuosoruueckoin
vHdopMalyeli: IpUMeHsITh XUMUUeckre, (u3ndeckre U MaTeMaThueckye 3HaKu U CUMBOJIBI,
dopmysibl, abbpeBHaTypy, HOMEHK/IAaTypy, WCIIO/Nb30BaThb U TPeoOpa30BLIBATh 3HAKOBO-
CUMBOJIMUECKHUe CpeJiCTBa HarJIsi[HOCTH;

B/IaJleTb HaBbIKAMM pacro3HaBaHWs W 3alllUThl WHMOpMaluu, WHGOPMAalMOHHOW
6e3011aCHOCTH JTMUHOCTH.

OnajieHUe YHHUBePCa/IbHBIMH KOMMYHUKATUBHBIMHU JJeUCTBUAMM:

1) o0mieHue:

OCYLIECTB/ISTh KOMMYHHUKAlL[MM BO BcCex c(depax >XM3HM, aKTHBHO YuyaCTBOBaTb B
JIMajiore WKW JAUCKYCCUU TI0 CYIeCTBY OOCYyKZaeMoil TeMbl (yMeHHe 3aZlaBaTh BOMPOCHI,
BbICKA3bIBaTh CY)KJEHUsI OTHOCUTE/IbHO BBITIO/IHEHUs TIpejjlaraeMoil 3a/laud, Y4YUThbIBaTh
VMHTEepeChl U COTJIaCOBaHHOCTh MO3ULMHI APYTUX YUaCTHUKOB /IMAJI0Ta WK AUCKYCCUN);

pacrio3HaBaTh HeBepOa/ibHble Cpe/cTBa OOIIeHHUs], TOHMMAaTh 3HaueHHe COIMA/IbHbIX
3HAKOB, TIPEJNOCHUIOK BO3HUKHOBEHUS KOH(MJIUKTHBIX CHUTYyaluii, yMeTb CMSsryarhb
KOH(JIUKTBI U BeCTHU TepPeroBopbI;

BJIafleTh pPa3/IMuHbIMU criocobamMu 061lleHHsI U B3aUMO/IeNCTBYSI, TIOHUMAaTh HaMepeHUsI
OpYyTUX JIofield, TIPOSIBISITH YBa)KUTE/IbHOe OTHOLleHHe K cobecelHUKY M B KOPPEKTHOMU
dbopme hopMyIMpPOBaTH CBOM BO3Pa’KeHMUS;

pa3BEPHYTO U JIOTUYHO W3/1araTh CBOI TOUKY 3PEHMsI C MCIOJb30BaHUEM SI3bIKOBBIX
Cpe/ICTB.

2) coBMecTHasi AeiTe/IbHOCTb:

MMOHMMAaThb W HCII0/Ib30BaTh MPEUMYI[eCTBa KOMaHAHOW M WHAWBHAYaTbHON PabOThI
MpU  pellleHuM OMoJIorHYeckol TpobsieMbl, 000CHOBBIBaTh HEOOXOAWUMOCTb TPHUMEHEeHUs
IpyNMoBbIX (HOPM B3aUMO/IeHCTBUS TP pellleHnH yueOHOM 3a/1aum;

BbIOMpaTh TEMaTHUKy U MeTO/bl COBMECTHBIX AeUCTBUM C YUETOM OOIIMX WHTEPecoB U
BO3MOXXHOCTEM Ka)K/[0T0 usieHa KOJI/IeKTHBa;

TPUHUMATh 1eIi COBMECTHOM [lesATe/TbHOCTH, OpPraHW30BbIBAaTb W KOOPAMHUDPOBATH
JIeACTBUSA TI0 €€ NOCTMXKEHHUIO: COCTaB/ATh IJIaH JEeUCTBUW, PacCIipefiesisiTh POU C YYETOM
MHEHUM y4aCTHHUKOB, 00CY>KJjaTh pe3y/bTaTbl COBMeCTHOU paboThl;

OlLIEHMBaTh KaueCTBO CBOETO BK/a/la M KaKAOr0 y4yaCTHWKA KOMaHZAbl B OOIIuiA
pe3y/ibTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

ripe/ijiaraThb HOBbIe TIPOEKThI, OLIEHUBATh MU C MO3ULIMU HOBU3HBI, OPUTMHATBHOCTH,
MpaKTU4YeCcKol 3HaUMMOCTH;

OCYIIIeCTB/ISATh TIO3UTHBHOE CTpaTeruyeckoe TIOBeJ/ileHME B Ppa3/IMUHbIX CUTYalUsX,
TIPOSIBJIITH TBOPUECTBO M BOOOpakeHHWe, ObITh MHUITMATUBHBIM.

OBajieHle YHUBePCa/IbHBIMHU Pery/JiaTUBHBIMHU JeUCTBUAMM:

1) camoopraHu3anus:

HCTI0/Ib30BaTh OHOJIOTUUECKWe 3HAHUS [Jis BBIAB/IEHUS TPOO/EM W WX peIleHUs B
JKU3HEHHBIX U yueOHBIX CUTYalUsX;

BLIOMpaTh Ha OCHOBe OMOIOTMUECKWX 3HAHWM lie/ieBble M CMBIC/IOBble YCTAaHOBKU B
CBOMX [IeWCTBUSIX U TOCTYIKAaX IO OTHOLLEHHIO K >KMBOW MPHPOJie, CBOEMY 3/0POBbIO U
3/IOPOBbIO OKDPY KaloII[HX;



CaMOCTOSITe/TbHO OCYIL[eCTBJISITh [I03HABATebHYIO /1eATeTbHOCTh, BBISIB/ISTH MMPOO/IEMBI,
CTaBUTb U (HOpPMy/IMpPOBaTh COOCTBEeHHBIE 3a/lauM B 00pa3oBaTe/bHON [leATeTbHOCTH H
JKA3HEHHBIX CUTYalUsX;

CAMOCTOSITeJTbHO COCTaBJISITh IJIaH pellleHdsT TpobsieMbl C YYETOM HMEIOL[UXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U Mpe/ITTOUTEeHUH;

JlaBaThb OLIEHKY HOBBIM CUTYalUsIM;

pacIIupsSTh paMK{ yueOHOTo TIpeiMeTa Ha OCHOBe JTMUHBIX TTPe/ITTOUTeHHH;

JleniaTb OCO3HAHHBIM BBIOOpP, apryMeHTHPOBaThb ero, OpaTh OTBETCTBEHHOCTb 3a
pellleHue;

OLIeHHBAaTh TTPUOOPETEHHBIM OITBIT;

criocobcTBoBaTh  (DOPMUPOBAHHIO U TIPOSIBJIEHWIO INMPOKOW JPYAUIIMA B Pa3HBIX
00/1acTsAX 3HAaHWM, TTOCTOSIHHO TOBBIILIATH CBOW 00pa30BaTe/IbHbIN U KYIbTYPHbBINA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsiM, BHOCUTh KOPPEKTUBBI B AeSITeTbHOCTb, OL[€HUBATh
COOTBETCTBUE pPe3y/bTaTOB LieJIsiM;

B/IaZIeTh HaBbIKAMM T103HABaTe/NbHOM pedieKCHMM KaK OCO3HaHUSI COBEpIlIaeMbIX
JIeMCTBU W MBICIIUTE/IbHBIX TPOLECCOB, UX pPe3y/JbTaTOB W OCHOBaHWM, MCIOJIb30BaTh
NIpUEMBI ped/IeKCHY /IJIs1 OLIEHKH CUTYallUW, BEIOOpa BEPHOTO PellleHus;

yMeTb OLIeHUBaTb PUCKU U CBOEBPEMEHHO MPUHUMATh PelleHHUs M0 UX CHKEHUIO;

MPUHUMAaTh MOTUBBI U apI'YMEHTHI IPYTUX TIPU aHa/M3e pe3y/bTaToB JleITe/IbHOCTH;

3) npuHsiTHe cebs U APyrux:

MIPUHUMATh Ce0sl, TOHNUMasi CBOM HeIOCTaTKH M JOCTOMHCTBA;

MPYHAMAaTh MOTUBBI ¥ apTyYMeHThI [[PYTUX TIPU aHa/IM3e pe3y/bTaToB JAesiTeTbHOCTH;

MpU3HaBaTh CBOE TTPABO U MPaBO APYTHX Ha OLINOKY;

pa3BHBaTh CIIOCOOHOCTH TTOHUMATh MUP C TIO3ULIUU APYTOro YesioBekKa.

INPEJMETHBIE PE3YJ/IbTATbBI

[TpenmeTHble pe3ysbTaThl ocBoeHus Tporpammbl COO mo 6Guosiorun Ha 0©a30BOM
YPOBHe BK/IIOUAIOT crieljuduueckue s yuebHoro ripegmeTa «buosiorvs» HayuyHble 3HaHUS,
YMEHHUSI M CTIOCOOBI EMCTBUI 10 OCBOEHHIO, MHTEPIIpeTal[id W ITPeo0pa30BaHUI0 3HAHUH,
BU/IbI J1eSITe/IbHOCTU MO MOJyYeHWI0 HOBOTO 3HaHUSI U MPUMEHEHUWI0 3HAaHWM B Pa3/MYHbIX
yueOHBIX CUTYaIUsX, a TAK)Ke B Pea/bHbIX )KU3HEHHBIX CUTYyaIHsIX, CBSI3aHHBIX C OMOIOTHeH.
B miporpaMMe mipeiMeTHBIe pe3y/IbTaThl MIPeCTAB/IeHBI 110 TolaM 00yJeHusl.

[TpemMeTHBIE pe3yabTaThl OCBOeHHWs ydeOHOro rpeamera «buonorusi» 6 10 Kaacce
JIOJDKHBI OTpaXkaTh:

c(OpMHPOBAHHOCTb 3HAHUN O MeCTe W PO OMONOTMM B CHCTeMe HayYHOT'O 3HaHWS
eCTeCTBEeHHBIX HaykK, B (JOpMHUPOBaHUM COBPEMEHHO! eCTeCTBeHHO-HayYHOUW KapTHHBI MUpa
Y Hay4yHOTO MUPOBO33DeHMUs], O BK/a/le POCCUMCKUX W 3apyOeXXHbIX yuéHBIX-OMOJIOTOB B
pa3BuTHe OH0sioTUH, (PYHKIIMOHATBHONW TPAaMOTHOCTU Ye/ioBeKa /il pellleHUs] KU3HEeHHBIX

3ajau;



yMeHUe pacKpbiBaThb Cojiep)KaHue OMOJOrMuecKUX TePMUHOB U TIOHSATHMN: >KU3Hb,
K/IeTKa, OpraHu3M, MeTabosm3M (0OMeH BeIlleCTB M TpeBpallleHHde YHepruH), ToMeocTas
(camoperynsiiysi), ypOBHeBas OpraHu3aliusi >KUBBIX CHUCTEM, CaMOBOCIIPOU3BeeHUe
(peripoaiyKLsi), Hac/1eICTBEHHOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE;

yMeHHe Hu3jaraTh Ouvonoruueckyde Teopuu (K/IeTOYHasi, XpOMOCOMHasl, MyTal[MOHHasl,
1[eHTpa/ibHasi /lorMa MOJIEKY/ISIpHOM Ouosorun), 3akoHbl (I'. Mengens, T. Moprana, H. U.
BaBusioBa) 1 yueHusi (0 1[eHTpax MHOroo0pa3ust U TIPOMCXOKAEeHUs KYIbTYPHBIX pPaCTeHWM
H. . BaBusioBa), oripefie/isiTb FPaHULIbI KX IPUMEHUMOCTH K >KUBbIM CHCTEMaM;

yMeHUe BJlaZieTb MeTO/laMy HayuHOTO M03HaHUs B O10Jioruy: Hab/itoieHre U orrcaHue
JKUBBIX CHCTEM, TIPOIIeCCOB U SIBIEHWM, OpraHMW3aiis W TIpoBeJieHHe OHOIOTMUecKOro
5KCMEPUMEHTA, BbIIBW)KEHWE TUIOTEe3bl, BbISIBJIEHUE 3aBUCUMOCTU MEX[Yy HCC/eyeMbIMU
Be/TMUMHaMH, 00bsICHEHUE TI0/TyUeHHBIX pe3y/bTaTOB, UCIIOIb30BaHHBIX HayUHbIX TIOHSTUH,
TeOpUM M 3aKOHOB, yMeHUe JiefiaTh BbIBO/[bl HA OCHOBaHWH TMOTyUYeHHBIX Pe3y/bTaToB;

yMeHUe BbIJIe/ISITh CyIlleCTBeHHbIe TIPU3HAKU BUPYCOB, KJI€TOK MPOKAPHUOT U 3YKapHUOT,
OJTHOK/JIETOUHBIX M MHOT'OK/JETOUHBIX OpPraHu3MOB, OCOOEHHOCTM TMpOIeCcCOB: oOMeHa
BellleCTB U TMpeBpallleHusi SHepPrud B K/eTKe, (OTOCUHTe3a, TJIaCTUUeCKOro W
JHepreTUUecKoro obmMeHa, XeMOCHHTe3a, MUTO3a, Meii03a, OTJI0JOTBOPEHMUS], Pa3MHOKeHUS,
VH/IUBU/yaJIbHOTO Pa3BUTUSI OpraHr3Ma (OHTOTeHe3);

yMeHUe TIPUMEeHSITh TT0/TyUYeHHble 3HaHUS [ 00bsCHEeHUSI OMOOTMUeCKUX MPOLeCCOB
Y SIBJIEHUM, [/ TIDUHATHS TPAKTUUYECKUX pelleHud B TTOBCEJHEBHOW >KU3HU C Le/bI0
obecrieueHrsi 6e30MaCHOCTU CBOEro 37I0POBbSi U 3/JOPOBbSI  OKDPYXKAIOIIUX JItOJIeH,
CoO/MI0/IeHHsT HOPM TPaMOTHOTO TIOBeJIeHHs] B OKpY’Kalolljel MPUPOAHOI cpe/ie, TIOHUMaHHe
He0OXOZMMOCTHA MCIIOJIb30BAHMS JOCTYPKEHU COBPEMEHHOIN OHO/IOrMM M OHOTEeXHOJIOTHi
JI/IS1 PaLiMOHAIbHOT O TIPHUPO/OIIO/Ib30BaHNS;

yMeHUe pelllaTb 3/eMeHTapHble TeHeTUuYecKre 3aJjauyd Ha MOHO- U AUrhOpujHOe
CKpell[iBaHUe, CIIeTIJIeHHOe Hac/jeloBaHHWe, COCTAB/IATb CXeMbl MOHOTHOPHHOTO
CKpeLVBaHUsA JJ1s1 Ipe/iCKa3aHusl Hac/ieJOBaHUS TIPU3HAKOB Y OPraHU3MOB;

yMeHUe BBITTOHSTH 1abopaTOpHbIe U TIpaKTUUecKre paboThl, COO/II0IaTh MpaBuIa NPy
pabote ¢ yue6HBIM U TabopaTOPHLIM 000PYZIOBaHUEM;

yMeHHe KPUTUUECKH OIleHWBaTh W WHTEPIIPETUPOBATh MH(POPMAIUIO OMOJIOrHYeCcKOro
COJleprKaHus, BK/TIOUAOIIYI0 MCeBIOHAayYHbIe 3HAHWS M3 Pa3/IMUHbIX UCTOUHUKOB (CpeCTBa
MaccoBOW  WH(GOpMAalMK, HayYHO-TIOMy/sIDHble  MaTepuasbl), STUYECKHWE  ACMeKThbI
COBpeMeHHbIX UCC/IeIoBaHU B O1OIOTUY, MeAULIHE, OUOTeXHOIOTUH;

yMeHHe cCO3/laBaTb COOCTBEeHHble TIMChbMEHHBbIE U YCTHBIE COO0OIIeHus, 00001mas
buonornueckyro MH(OPMAIMIO W3 HECKOJbKUX WCTOUHHUKOB, TI'DAMOTHO WCITOb30BaTh
TIOHSTUMHBIN arrapaT 0HMoJIoTHH.

[TpenmeTHble pe3y/bTaThl OCBOeHHs ydeOHOro mpeamera «buomnorusi» e 11 Kaacce
JTIO/DKHBI OTPaXkaTh:

c(OpMHUPOBAHHOCTb 3HAHWN O MeCTe W POU OUONOTMM B CUCTeMe HayYHOTO 3HaHWS
eCTeCTBEHHBIX HayK, B (JOPMHUPOBAaHUM COBPEMEHHOM eCTeCTBEHHO-HayYHOW KapTHHBI MUpa
Y Hay4yHOTO MUPOBO33DEHMUs], O BK/a/le POCCUMCKUX U 3apyOeXHbIX YuéHbIX-OHMOJIOTOB B



pa3BuTHe OH0sIoTUH, (PYHKIIMOHABHOM TPAaMOTHOCTU YesioBeKa /Jisi pellleHUs] KU3HEeHHBIX
3ajiau;

yMeHWe pacKpbiBaTh CO/lep>KaHWe OHOJIOTHYeCKMX TEePMUHOB W TIOHSATHM: B/,
MOy sausi, TeHOhOH[, SBOMIOIMS,  ABWXKYyIIMe Cwibl  (hakTopbl)  3BOJIIOLIUY,
MIPUCTIOCOO/IEHHOCTh ~ OPraHM3MOB,  BH[000pa3oBaHMWe,  JKOJOTMUecKHWe  (PaKTophl,
9KOCHCTEMA, TPOAYIEHTbl, KOHCYMEHTBI, PeAYLIeHTbl, I[N [UTaHUs, SKOJIOrHYecKas
nipamuza, broreoreHos, bruocdepa;

yMeHUe u3/iaraTh OuosiorTUuecKrde TeopuM (9Bo/OIMOHHAs Teopusi Y. [lapBuHa,
CUHTeTHYecKasi Teopusi 3BOJIIOLIMHK), 3aKOHbI U 3aKOHOMEpPHOCTHU (3apOAbIIIeBOr0 CXOZCTBA
K. M. Bapa, uepeioBaHus TJIaBHBIX HampaB/ieHWH W mmyTei 3Bomoiuu A. H. CeBepijoBa,
yueHusi o 6uocepe B. V. BepHazickoro), oripefie/iiTb TPaHULIbI UX TTPUMEHUMOCTH K >KUBBIM
cucTeMawm;

yMeHHe B/IaJieTb MeTOJJaMi HayuyHOro TI03HaHWsI B Orosioruu: Hab/ro/ieHre v oTrcaHue
JKUBBIX CHCTEM, TIPOIIeCCOB U SIBJIEHWI, OpraHMW3alvs W TIpoBeJieHHe OHOIOrMUecKoro
9KCTIePUMEHTa, BBIIBV)KEHHE TUIIOTe3bl, BBISAB/IEHHE 3aBUCUMOCTH MEXIy HCC/IeAyeMbIMU
Be/TMUMHAaMH, 00bsICHEHUE TI0/TyUeHHBIX pe3y/bTaTOB, UCIIOIb30BAaHHBIX HayUHbIX TTOHSITUH,
TeopHil U 3aKOHOB, YMeHHe JieJlaTh BbIBO/Jbl HA OCHOBAaHUU MOTyYeHHbIX pe3yJbTaToB;

yMeHHe BBIIENIATh CYI[eCTBEeHHbIe TIPU3HAKH CTPOEHUs] OHOJIOTHUeCKHUX OOBEKTOB:
BU/IOB, TIOMY/ISIL[MH, TTPO/IyIIeHTOB, KOHCYMEHTOB, Pe/IyIIeHTOB, OMOTe01[eHO30B U SKOCUCTEM,
0COOEHHOCTU TIPOL[ECCOB: HaC/Ie[ICTBEHHOW W3MEHUMBOCTH, €eCTeCTBeHHOro oT0opa,
BU/1000pa30BaHusl, MPUCIIOCOO/IEHHOCTA OPraHU3MOB, AEMCTBUSI SKOJOTMUeCKUX (PakTOpOB
Ha OpraHW3MBI, TIepeHOCa BeIeCTB W TIOTOKAa 3HEPrHMM B 3KOCHCTeMaX, aHTPOIOTeHHBIX
M3MeHeHH B 9KOCHCTeMaxX CBOeH MeCTHOCTH, KPYTOBOPOTAa BeI[eCTB U OMOre0XUMHYeCKUX
LUKJ/IOB B Orocdepe;

yMeHUe TIPUMEeHSITh T0JyueHHble 3HaHUs s 00bsCHeHUs OUOIOrMuecKux MpoLiecCoB
U SIBJIEHWMW, [J/IsI TIPUHATUS TIPAaKTHUUECKUX peIleHrdd B TIOBCEIHEBHON >KHU3HU C I[e/IbIO
obecrieueHrsi 0e30MacHOCTA CBOErO 3/0POBbSI U 3[I0POBbsi  OKPY’KalOIIUX JIFOZeH,
co0uro/ieHrs1 HOpM TPaMOTHOTO TIOBeZieHUsI B OKpY’Kalolljel MPUPOAHON cpejie, IOHUMaHMe
Heo0X0JMMOCTH UCTIOIb30BaHUSI JOCTHKEHUM COBpeMeHHOW OUOIOruu Jijisi paldOHa/IbHOTO
TIPUPO/IOTIO/Tb30BaHMS;

yMeHHe pellaTh 3jieMeHTapHble OH0/IOTHYecKye 3aJjau, COCTaB/ISATh CXeMbl TlepeHoca
BeIeCTB U SHEePryuy B 3KOCUCTeMax (Lieny MUTaHus);

yMeHUe BBITOHAT 1abopaTOpHbIe U MpaKTUUecKre paboThl, COO/II0aTh MpaBuia NMpy
paboTe c yueOHBIM 1 JTabopaTOPHBIM 000pyZIOBaHIEM;

yMeHHe KPUTUUYEeCKH OIleHWBaTh W WHTEPITPeTUPOBaTh MH(POPMAIUIO OMOOrHYeCcKOoro
cofiepyKaHusi, BK/IFOUAOII[YIO TICeB/JOHayYHble 3HAHUS W3 PAa3/MUHBIX UCTOUHHUKOB (Cpe/CcTBa
MaccoBol MH(OpMalMK, Hay4yHO-TIOMNY/ISIpHbIe MaTepuasbl), paccMaTpyBaTh ro00a/bHbIe
9KOJIOTUYECKHEe TIpo0/ieMbl COBPEMEHHOCTH, (OpMHPOBAaTh I10 OTHOIIEHWIO K HUM
COOCTBEHHYIO TTO3HULIHIO;

yMeHHe CO03/laBaTb COOCTBeHHBIe THMChbMEHHbIE W YCTHBIe COO0OIeHus, 006001mas
Ouonoruueckyro HMH(OPMALIUIO W3 HECKOJbKUX HWCTOUHUKOB, TI'DAaMOTHO MCIO/b30BaTh
TIOHATUIHBIN arrapart 61oJIoTHH.



TEMATNYECKOE INTAHNPOBAHUE

10 KJIACC

HaumMeHoBaHue pa3je/ioB U TeM

KosmmuecTBO yacoB

OneKTpoHHbIE (1{u¢poBbIe)

Ne n/nn Konrtposbnblie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE Pecypchl
padoThI padoThI
1 buonorus Kak Hayka 2 0.5 https://m.edsoo.ri/IBLQH548U
2 JKuBbIe CUCTeMbl Y UX OpraHu3aLys 1 https://m.edsoo.ru/5T7SVKETX
3 XHWMHUUECKUM COCTaB U CTPOEHUE KJIeTKU 8 1 https://m.edsoo.rt/YTLWWIJEO
4 JKusHejesTe/IbHOCTDb KJ/IEeTKH 6 https://m.edsoo.rt/MEETZ2D71
Pa3mMHOXXeHMe 1 MHAWBU/lya/IbHOE pa3BUTHE
5 AUBRLY P 5 1 https://m.edsoo.ru/GF6EW1A7C9
OpraHu3MOB
HacnencTtBeHHOCTb ¥ MI3MEHUMBOCTD
6 A 8 0.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cesekijus opraHu3MoB. OCHOBBI
7 o P 3 https://m.edsoo.ru/2EY34NEHR
OMOTeXHOI0TUU
8 PesepBHOe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 3
11 K/TACC
KonnuecTBo uacos
HaumeHoBaHue pa3/ie/ioB U TeM OnekTpoHHbIe (1 poBbIe)
Ne i/ Konrposbhbie | IIpakTnueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIe PeCcypChl
padoThI padoThI
1 OBOJIIOI[UOHHAs OHOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha
2 P 9 0.5 https://m.eds00.ru/OFLS81YB5
3emiie
Opranusmsl U OKpysKaroljas cpesia 1 https://m.edsoo.rt/ XNFOD96AA
Coo0bi111ecTBa ¥ 9KOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.rt/WXWAVS56F



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX

5 PesepBHoe Bpems 2 https://m.edsoo.rt/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1.5
IIOYPOUHOE INTAHUPOBAHUE
10 KJZTACC
KosmmuecTBO yacoB I 3 "
ara JIEKTPOHHBbIE L{Uu(pOBbIE
Nen/m | Tema ypoka KontpoabHablie | TIpakTHUeckue P P
Bcero u3yueHusi | oOpa3oBaTe/bHbIE PeCypPChI
padoTsI padoThI
1 Buonorus B cucteme Hayk 1 https://m.edsoo.ru/O2T4D1UI5
MeTozbl TO3HAHWS )KUBOW TIPUPOJBL.
[Tpaktrueckast pabora Ne 1
2 «Mcriosib30BaHKe pasIMUHBIX METOZ0B 1 0.5 https://m.edsoo.ru/GAB23860W
TIPY U3yUeHUU OMOIOTHYeCKUX
00BEKTOB»
Buonornueckue crctemsl, poLieCcChl U
3 1 https://m.edsoo.ri/A7VOYD215
VX U3y4YeHue
XUMHUEeCKHI cocTaB KIeTKU. Boma u
4 1 https://m.edsoo.ru/L.171.J590V
MUHepa/bHble CONMU
5 benku. CocTaB u cTpoeHue 6e/KoB 1 https://m.edsoo.ru/V33JINUW5SW
depmeHTbI — OHO/IOTHUECKHE
KaTtann3atopbl. JlabopaTtopHasi pabota Ne
6 1 «/3yyeHHne KaTaTUTUUECKOU 1 0.5 https://m.edsoo.rt/VBPPPBGCD
aKTUBHOCTU (PepMeHTOB (Ha Tipumepe
aMuia3bl WX KaTasiasbl)»
7 YrneBoawl. JIumyibl 1 https://m.edsoo.ru/OJ7NFITI5
8 HyxknevHoBble KUCI0TbL. AT® 1 https://m.edsoo.rt/WOELRA9B3
Vcropus u MeTo bl U3yUeHUs KIIeTKU.
9 P & Y 1 https://m.edsoo.ru/JXQMJOGM3
Knerounas Teopus



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/T3R3FWNQN

10 KneTka Kaxk 11e/10CTHast )KrBasi CUCTeMa https://m.edsoo.ru/XDCLRAF1Q
CTpoeHye 5yKapuoTUUYeCKOU KJIeTKHU.
JlaboparopHast pabota Ne 2 «/3yueHue
11 CTPOCHHA KIIETOK l?,aCTEHHﬁ’ PKUBOTHBIX, 0.5 https://m.edsoo.r/KZ01W5LJY
rprOOB U OaKTepUii 10/ MUKPOCKOIIOM
Ha rOTOBBIX MUKpOMperaparax 1 ux
OrMcaHue»
12 OOMeH Bell[eCTB WK MeTabom3m https://m.edso0.ru/L.OB3I3XYZ
13 doTocuHTe3. XeMOCHHTEe3 https://m.edsoo.ru/V882FDGSF
14 OHepreTUuecKuii 0OMeH https://m.edsoo.ru/T2LVIES3L
JKU3HeHHbIV UK/ K1eTKU. [leneHue
KeTkr. Muto3. JlabopaTopHast paboTa
15 Ne 3 «HabmoieHre MUTO3a B K/IeTKaxX 0.5 https://m.edsoo.ru/CO1INPWLF4
KOHYMKAa KOpelllKa JiyKa Ha TOTOBBIX
MUKpOIIperiapaTax»
buocunTe3 6enka. Peakiysi MaTpUUHOTO
16 https://m.edsoo.ru/540F4L77W
CUHTe3a
17 TpaHcnsus — 6uocuHTe3 6enka https://m.edsoo.rt/TFDKDDWWM
18 HeknetouHbie (pOpMbI )KU3HU — BUPYChI https://m.edsoo.ru/9PGS5FAJB
19 CDOI?,MH PASMHOXEHHA OpraHHsMos. https://m.edsoo.ru/2JLXB4AOR
Metios
O6pa3oBaHue 1 pa3BUTHE TIOJIOBBIX
K/1eTOK. OIjiofl0TBOpeHue.
20 JlabopaTopHast pabota Ne 4 «/3yueHue 0.5 https://m.edsoo.ru/C29L.4DXB8
CTPOEHUSI MOJIOBBIX K/IeTOK Ha TOTOBBIX
MUKpOIIperiapaTax»
21 NupuByyanbHOe pa3sBUTHe OPraHu3MOB https://m.edsoo.ru/MA4T8L5AD
22 l'eneriika — HayKka 0 HaCTeACTBEHHOCTH https://m.edsoo.-u/HESOD768U
Yl UI3BMEHUYUBOCTH
23 3aKOHOMEPHOCTH HAC/IeI0BaHUSI https://m.edso00.ru/YYQSGOWI2



https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q

Npr3HaKoB. MoHOrubpugHoe
CKpelLUBaHue

OurubpusHoe CKpeljBaHue. 3aKOH

24 1 https://m.edsoo.ru/YSNANQ65V
He3aBHCHMOTI'0 Hac/ae0BaHUs TIPU3HAKOB

25 CuernieHHOe Hac/ieJoBaHUe TIPU3HAKOB. 1 https://m.edsoo0.ru/P2SQ5ZGN2

26 Penrerna riona. Hacnegoparine 1 https://m.eds00.ru/3GYGV47YM
TIPU3HAKOB, CLIETIJIEHHBIX C T10JIOM
N3menunBoCcTh. HeHacnecTBeHHast
n3MeHYnBOCTh. JlabopaTopHasi pabota Ne

27 >- M3ytIeHne MOAHPUKALHOHHOH 1 0.5 https://m.edsoo.rt/M3MHUK2VV
W3MEeHUYMBOCTHU, TIOCTPOEHUE
BapUAaILMOHHOTO Psifia U BapUal[MOHHOU
KPHBOW»

28 HacnencrseHHast 13Me@HUMBOCTb. 1 https://m.edsoo.ru/VWT70DZ8R

29 I'eHeTHKa yesioBeKa 1 https://m.edsoo.0u/XU9SFS3GA
Pe3epBHbIit ypok. O600IIIeHME TI0 TeMe

30 «HacnencTBeHHOCTh M U3MEHUHBOCTD 1 https://m.edsoo.r/E2IXRS2EB
OpraHU3MOB»
Cenekijusi Kak HayKa | rpoiiecc. Metoib

31 Y IOCTW)KEHUs CeJIeKLIUM pacTeHu! 1 1 https://m.edsoo.ru/JSK3Q6W0J
YKUBOTHBIX

32 bHOTEXHONOTHS KaK OTpacih 1 https://m.edsoo.ru/TAKI9E62K
TIPOM3BO/ICTBA

33 PesepB. O600111eHIE H3yUEHHOTO 1
MaTepuasna

34 Pe3epB. O60011eHME N3yUeHHOTO 1
Marepuasna

OBLIEE KOJIMYECTBO YACOB I10 34 3

I[MTPOI'PAMME



https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/JSK3Q6W0J

11 KJIACC

KosmmuecTBO yacoB

Jara JJIeKTPOHHBbIE M (pOBbIe
Ne i/ Tema ypoka KonTtponbubie | IIpakTnuecku
Bcero u3yueHusi | oOpa3oBaTe/IbHbIE PeCypChl
padoThI e padoTbI

1 OBOJIIOLMS U METO/bI €€ U3yUYeHUs 1 https://m.edsoo.ru/6KWQ9KBKU
Vcropust pa3BUTHS TIpeCTaBIeHHHA 00

2 PP ped 1 https://m.edsoo.ru/OSWC47SSX
3BOJIFOLIUU

3 MukposBosroLys 1 https://m.edsoo.ru/TOFAUE4ZP
[MTomynsius Kak 37ieMeHTapHasi eJUHULIA
BU/Ia 1 3Bo/MOIMHU. JTabopaTopHast paboTta

4 A i paTopras p 1 0.5 https://m.edsoo.ru/D3UCLTSOF
Ne 1 «CpaBHeHMe BU/IOB 110
MOp(}OI0ruuecKkoMy KpUTEPUIO»

BIDKYILI€ CUJIbI (371eMeHTapHbIe

5 A i ( P 1 https://m.edsoo.ru/3EH6CNOWI
(bakTOpBI) 3BOTIOLIUU

6 EcrecTBeHHbIM 0TOOpP U €ro popmbl 1 https://m.edsoo.ru/DY32BUDOQO
Pe3ybTaThl 3BOIOLIUN:
MPUCTIOCO0/IEHHOCTh OPTaHU3MOB U
BUzlooOpa3oBanue. JTabopaTtopHast paboTa

7 AO00P parTopres p 1 0.5 https://m.edsoo.rt/WAJHSTL.OB
Ne 2 «OnmcaHve PUCTIOCODIEHHOCTH
opraHusMa U eé OTHOCUTeTbHOTO
XapakTepa»
HampaBrieHusi ¥ yTH MaKpO3BOIOLIUH.

8 P y P H 1 https://m.edsoo.ru/PI1FI0Y V3
HeobpaTMOCTD 3BOJTFOIUM
VcTtopust )KU3HU Ha 3eMiie U MeTO/Ibl eé

9 1 https://m.edsoo0.ru/MJYY1MVX7
W3y4yeHUst
['MroTe3bl MPOUCXOXKAEHUS )KU3HU Ha

10 P A 1 https://m.edsoo.rt/EKNHXBOS2
3emie

11 Pa3BuTye X1U3HU Ha 3eMJie 110 3pam U 1 https://m.edsoo.ru/ECIN8TF62



https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU

nepuoam

OcHOBHBIE 3TaMbl 5BOJ/IFOLIMHA

12 https://m.edsoo.ru/7K1LYOSCT
PacTUTENBHOIO U JKUBOTHOT'O MHpa.

13 CoBpemeHHas cMCTeMa OpraHh4yecKoro hitps://m.edsoo./WSEXNIY AK
Mupa

14 OBOJIIOLIMS UesioBeKa (aHTpOIoreHes) https://m.edsoo.rt/ADV3JERUE

15 f}?;ti?iig?m (baxroper) https://m.edsoo.ru/D7JZMBYPQ

16 OCHOBHBIE CTaZiH SBOJIFOLIUU YeI0BeKa https://m.edsoo0.ru/14G19MQ4K

17 Hletosetieckie pacol 1 MpHPO/HbIE https://m.edsoo.ru/X1.7QKC5PK
aZlanTaluu yejoBeKa
Pe3epBHbIil ypok. O600IIeHME TI0 TeMe

18 «BO03HUKHOBeHUe U pasBUTHe XXU3HU Ha https://m.edsoo.ru/R6L7VY2GB
3emie»

19 OKosorus Kak Hayka. Cpesibl 00MTaHUs U https:/m.edsoo.r/KAGKONSSI
9K0JIorMuecKue (PakTopsl
Abuotnueckue ¢akTopsl. JlabopaTopHas

20 pabota Ne 3. «ByiusiHMe cBeTa Ha pOCT U 0.5 https://m.edsoo0.ru/G7NF3P1NM
pasBUTHE YepPeHKOB KoJieyca»

21 buoTtnueckue pakTopbl https://m.edsoo.rt/A6Z8MGNQR

22 IKOIOTHIECKHE XapaKTepHCTHKH https://m.edsoo.ru/X42J6ABRN
TIOMYJISILIUM.

23 Coo011jecTBa OpraHU3MOB — OHMOIEHO3 https://m.edsoo.ru/0T2K1PNGZ

24 OKOJIOTUUeCKUe CUCTeMBI (3KOCHUCTEMBI) https://m.edsoo.ru/SILIRWZMR
OcCHOBHBIe MOKa3areiyd 5KOCUCTEMBI.

25 OKonoruueckue nupamupl. CBOKWCTBa https://m.edsoo.rt/NSTEWOGPE
skocucreM. CyKLieccus

26 [IprpoaHbIe 5KOCHUCTEMBI https://m.edsoo.rt/WIDMMUBC5

27 AHTpONOreHHble 5KOCUCTEMBI https://m.edsoo.rt/WRS65U3WC



https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/7K1LY0SCT

Buocdepa — riobanbHasi 3KocHcTEMa

28 Senm 1 https://m.edsoo.ru/2X1VG5Q18
29 giizg)zl\;ifmomﬂ CYIeCTROBARMA 1 https://m.edsoo.ru/V5JT6B38Z
30 YesnoBeuecTBO B 6rocdepe 3emu 1 https://m.edsoo.ru/HXCDHPXDJ
31 COCYLHeCTBOBaHHe MPHPOART 1 1 httDSZ//m.EdSOO.FU/187GB7606
Yyesi0BeueCTBa
Pe3epBHbIi ypok. O600IIIEHHE TEMBI
32 «Coo0111ecTBa U 9KOJIOTHUECKHUEe 1 https://m.edsoo.ru/SW5XCF3K6
CUCTEMbD»
33 PesepB. O600111eH1e H3yUeHHOTO 1
MaTepHasa
34 Pe3epB. O60011]eH1E N3yUEHHOTO 1
MaTepHasa
OBIIEE KOJIMYECTBO YACOB I10 34 15

I[TPOI'PAMME



https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/2X1VG5Q18

ITPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJ/IbHOH ITPOT' PAMMBI

10 K/TACC

Kop
NMpoBepsieMoro
pe3yJjibTara

ITIpoBepsieMble MpeMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI Cpe/JHero o01ero 00pa3oBaHus

CchopMHUpPOBaHHOCTb 3HaHWM O MecTe W pPOAM OHONOTUM B CHCTEMe HayuHOro
3HaHWsI eCTeCTBeHHbIX HaykK, B (OpPMHPOBAaHUM COBPEMEHHOW eCcTeCTBeHHO-
HayyHOW KapTHWHbI MMpPa M HayuyHOTO MHUDOBO33D€HUS; O BKJIaZle POCCUMCKUX U
3apyOeXKHBIX YUEHBIX-OMO/IOTOB B pa3BUTHE OWOJIOTHH; (YHKI[MOHATBHOM

I'PAMOTHOCTH U€/I0OBEKa /I PEIeHN )KU3HEHHBIX 3a1d4

YMeHMe pacKpbIBaTh COfiepkaHre OHO0rryecKuX TEPMUHOB U TOHSTHI: )KU3Hb,
K/JIeTKa, OpraHu3M; MeTaboy3Mm (0OMeH BeleCTB W TpeBpalljeHre 3SHEepPrum),
romeoctas (camopery/snus), ypOBHeBas OpraHu3alusi JKUBBIX CHUCTEM,
CaMOBOCIIpOM3Be/leHue (PenpoAyKLYs), Hac/leJ,CTBEHHOCTb, U3MEHUHUBOCTh, POCT U

pasBuTHe

YMmenve wu3naratb OWonoruyeckve Teopud  (KJeTOUHas, XPOMOCOMHas,
MyTalMoHHas1), 3akoHbl (I'. Mengens, T. Moprana, H./1. BaBuioBa) u ydyenus (o
L[eHTpaX MHOroo0pa3uss W TIPOUCXOXKAEHWs KY/JIbTYpHbIX pacTenuii H.U.

BaBI/IJIOBa), onpenesdTb paHULbI UX TIDUMEHHUMOCTH K )XUBBIM CUCTEMdM

YMeHue BiaZieTb METOAAMH HAy4YHOTO TO3HaHWsS B Ouosioruu (HabsrofieHre |
OTHCaHWe >KUBBIX CHUCTeM, MpOLIeCCOB W SIBJIEHWM; OpraHv3alys U TpoBejeHue
OMOJIOTUYECKOTO  JKCIIePUMEHTa,  BBIIBDKEHWE  TUIIOTe3bl;  BbISB/IEHHE
3aBUCUMOCTH MEXIYy WCCIe[yeMbIMA BeJMUMHAMH, OObICHEHHWe TIOTyYeHHBIX
pe3y/bTaTOB, MCIO0J/Ib30BaHHBIX HAYUHBIX TMOHSTHUM, TEOPUW U 3aKOHOB; yMeHHe

Je/1aTb BBIBOJAbBI HA OCHOBAHHWH I10/TyY€HHBIX peayanaTOB)

YMeHue BblenSTh CYL|eCTBEHHble TPU3HAaKW BUPYCOB, K/IETOK IPOKApyUOT H
JYKapHOT, OJHOK/JIETOYHBIX W MHOTOK/IETOUHBIX OPraHW3MOB; OCOOEHHOCTH
TporiecCOB oOMeHa Bell[eCTB W TIpeBpallleHHs] SHeprvy B KieTKe, (hOTOCHHTE3a,
TUIAaCTUYECKOTO0 W SHEepreTMUeckoro obOMeHa, XeMOCHHTe3a, MHTO03a, Melo3a,
OIJIO/IOTBOPEHUS, Ppa3MHOXKEHHUsl, WHAWBU/YaJbHOTO Ppa3BUTUSI OpraHu3Ma

(oHTOTEHEe3)

YMeHue TIPUMEHSITh TIOJyUeHHble 3HaHWS /[Jis1 OOBSICHEHUsT OHOJIOrMUeCKUX
TIPOLIECCOB U SIBJIEHWH, [/I1 TIPUHSTUS MPAaKTUUeCKUX pellleHUM B TOBCeJHeBHOMU
KW3HU B Lensgx obecriedeHusi 0e30MacHOCTH CBOEro 37I0POBbSI M 370POBbSI
OKPY’KaroIUX JIFo/iel, COO/TF0/IeHUs HOPM IPaMOTHOTO TIOBEe/IEHHST B OKPY>KarolI[ei
TIPUPOJHOM Cpefie; TIOHMMaHHWe HeoO0XOAWMOCTH WCITIOIb30BaHUS JOCTHXKeHUM
COBpeMeHHOW  Ouosoruu ¥ OWUOTEeXHONOTMH  [yis  Pal[MOHATBbHOTO

MIPUPO/I0MN0JIb30BaHus




YMeHue pelath 3jIeMeHTapHble TeHeTUYeCKHe 3a/laud Ha MOHO- U JIMTHOpPHUIHOE
CKpellVBaHWe, CLeTyIeHHOe Hac/ie[joBaHWe; COCTaB/ISTb CXeMbl MOHOTHOPHIHOTO

CKpelyBaHusA 4J1d MpeACKa3aHUS HaC/1eA0BAHUA ITPHU3HAKOB Y OPIrdHU3MOB

YMeHue BBITIO/HSATE J1aOOpaTOPHBIE U MPaKTHUeCKHe paboThl, COOJTIOAATE TIpaBUIa

ripu paboTte ¢ yueGHBIM 1 JTabopaTOpHBIM 0060PyZIOBaHEM

YMeHuve  KPUTUYECKM  OLeHMBaTb W WHTEpPIPeTUPOBaTb  HWH(OPMALUIO
OMO/IOTUYeCKOTO  COZIep)KaHMsl, BKJ/IOYAIOIIYIO T[ICEBJOHAayuyHble 3HaHUA U3
pa3nuuHblX UCTOUYHUKOB (CMU, HayuHO-OMy/iSipHble MaTepuasbl); 3THUUeCKHe

dCIEeKTbI COBpEMEHHbBIX I/ICCJ'IE,Z[OBaHI/II\/‘I B 6I/IOJ'IOFI/II/I, MeaulrHe, OMOTEXHOJIOIUH

10

YMeHue co3zaBaTh COOCTBEeHHBbIE MHMCEMEHHBbIE U YCTHBIE COOOIIeHus, 00o0Imas
Ouosiornueckyro  MHGOpPMAIMIO W3  HECKOJbKMX  WCTOYHWKOB, T'PaMOTHO

WICTI0/Tb30BaTh TTOHATUMHBIM arrapar 0HuoJIorux

11 K/IACC

Kop
NMpoBepsieMoro
pe3y/ibTarTa

IIpoBepsiemMble NMpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM NMPOrpaMMBbI CpejHero 001ero o6pa3oBaHus

CcdopMUpOBaHHOCTb 3HaHWM O MecTe W pPOAM OMONOTMM B CUCTeMe HayuHOro
3HaHUsI eCTeCTBeHHbIX HayK, B (OpPMHPOBAaHUM COBPEMEHHOW eCcTeCTBeHHO-
HayYyHOW KapTHHbI MMpa M HayuyHOTO MHUDOBO33D€HUS; O BKJIaZle POCCUMCKUX U
3apyOeXHBIX yuéHbIX-OMONOTOB B  pa3BuUTHe OWOOTUH; (PYHKIMOHATBHOU

r'PaMOTHOCTH 4eJIOBE€Ka OJid pellleHns )KU3HEHHBIX 3a/a4

YMeHUe pacKphiBaTh COjiep)KaHue OHOJIOTUUeCKUX TEePMUHOB W TIOHSITHH: BU,
MOMy/SLUsi, TeHO(OH[, S5BOIOLMS, [ABWXKYIIWe Cubl ((akTOpbl) 3BOJIOLIUH,
TIpUCrocob/1eHHOCTh OPraHU3MOB, BUJ000pa3oBaHue, 3KosiorHyeckue (HaKTOopBHl,
9KOCUCTEeMa, TIPOJYLIeHTbl, KOHCYMEHTbl, peAyLeHTbl, I[el  TUTaHUS,

5KOJIOTMuecKast TupaMu/ia, 6roreorieHos, brmochepa

YMeHue u3arath OHosiorHyeckue Teopuu (3BosoljMoHHas Teopusi Y. [lapBuHa,
CUHTETHYeCKasi TeOpUsl SBOJIFOLIMM), 3aKOHbI U 3aKOHOMEPHOCTH (3apOAbILLIEBOrO
cxogctBa K.M. bapa, uepesioBaHUs T/IaBHBIX HarpaB/ieHUA W TIyTel 3BOMIOLUA
A.H. CeBep1ioBa, yuenusi o buocchepe B./. BepHazickoro), omnpesensTh TPaHULIbI

HX IIPUMEHHUMOCTH K )KMBBIM CUCTE€MdM

YMeHue B/Ia1eTb METOAdMKU HAYYHOI'O ITI0O3HAHHUA B 6uosioruu (Ha6]IIOAEHI/Ie n
OIrCaHHWe XUBBIX CHCTEM, IIPOLECCOB U HBJ'IEHI/II\/’I; OpraHu3alyda ¥ IIpOBe/ieHHe
010/IOrUeCcKOro SKCIIepUMEHTA, BbBIJBDKEHHE T'UurioTe3nbl, BbIsIB/IeHH€
3dBUCMMOCTU MeXJy HuccaeayeMbiIMHU Be/IMUWHAMH, o0BsICHEeHHe TTOJTyUE€HHbIX
pe3y/ibTaTOB, HCII0/Ib30BAHHBIX HAYUHBIX HOHHTHﬁ, TEOpI/Iﬁ N 3dKOHOB; yM€HHE

Ae/1aTb BBIBOJbI Ha OCHOBAHHWH ITOJTYYE€HHBIX pe3yJ'IBTaTOB)

YMeHue BBIJE/IAThb CyIIeCTBEHHbIE ITPU3HAKW CTPOEHUSA O610/I0rnuecKux 00LEeKTOB:

BU/IOB, TIOIYJISILIUM, MPOJYIIEHTOB, KOHCYMEHTOB, Peyl[eHTOB, OHMOreoI|eH030B U




JKOCUCTeM;  OCODEHHOCTM  TIPOLIECCOB  HAC/Ae[JCTBEHHOM  HM3MeHUHBOCTH,
eCTeCTBEHHOTO 0TOOpa, BHI000pa3oBaHMs, TPUCIIOCOOIEHHOCTH OPraHHW3MOB,
JeUCTBHUST KOJIOTMUeCKUX (PaKTOPOB Ha OPraHU3MbI, [IEPEHOCA BEIIeCTB U TOTOKa
SHEPIMU B HSKOCHCTEMAX, AHTPOTOTEHHbIX W3MEHEHWM B 3KOCHCTeMax CBOeH

MEeCTHOCTH, KPYrOBOPOTa BeIleCTB U O0MOreoXUMHUUECKUX OUKJIOB B 6HOC¢)epe

YMeHue TIPUMEHSITh TIOJyUeHHble 3HaHWS [JI1 OOBSICHEHUsT OHOJIOrHUeCKUX
TIPOLIECCOB U SIBJIEHUH, [/l TIPUHSTUS MPAaKTUUeCKUX pellleHUM B TOBCeJHeBHOMU
KW3HM B Lensax obecrieyeHusi 0e30MacHOCTH CBOEro 37I0POBbSI M 370POBbSI
OKPY’KaroIUX JItiel, COO/TF0/IeHUs HOPM FPaMOTHOTO TIOBeZIEHHST B OKPY KarolI[eit
TIPUPOJIHOM Cpejle; TIOHMMaHHe HeoOXOJUMOCTH WCIIOMb30BaHUS OCTHKeHUM

COBpeMeHHOW OHO0/I0THY [T PAaLjiOHaIBHOTO TIPUPO/IOTI0/Tb30BaHHUS

YMeHue pelmiaTe 3J/1IeMEHTapHbIe O1oIoruuecKue 3a/laul, COCTaBJIATh CXeMbI

repeHoca BellleCTB Y SHePrUU B 5KOCUCTeMax (Liery MTUTaH!s)

YMeHue BBITIO/HSATE J1aOOpaTOpPHBIE U MPaKTHUeCKHe paboThl, COOJTIOAATE TIPaBUIa

ripu paboTte ¢ yueGHBIM 1 TabopaTOpHBIM 060PyZIOBaHEM

YMeHue  KPUTHYeCKM OLleHWBaTb W WHTepHpeTHpoBaTh  HHGOpMaLUIO
OMO/IOTUYeCKOTO  COZIep’KaHMsl, BKJ/IIOYAIOIIYIO T[ICeBJOHAyuyHble 3HaHUA U3
pasUuUHBIX  WCTOYHUKOB (CMU, HayuYHO-TIOMYJ/IIpHble ~ MaTepuaJbl);
paccMmartpuBaTh  riobanbHBIe  9KOJIOTMUYECKWe  TpobOjeMbl  COBPEMEHHOCTH,

(I)OPMI/IPOBaTB 10 OTHOIIIE€HUIO K HUM CO6CTB€HHYIO IMO3HLIMIO

10

YMeHue co3fjaBaTh COOCTBEHHbIE MMUChbMEHHBbIE U YCTHBIE COOOIeHUs, 0600Iast
OUOMOrMuecKyt0  MH(GOPMAI[MI0O U3  HECKOJbKUX HCTOYHHWKOB, T'PAMOTHO

HCTI0/Ib30BaTh TTIOHITHUMHBIN darriapar 6uoorun

ITPOBEPAEMBIE 3J/IEMEHTDBI COAJEPKAHUA

10 KVIACC
Kop IIpoBepsieMblii 3/1eMeHT CO/iepKaHusl

1 Buonorusi kak Hayka

11 Buonorusi — Hayka O >kuBoW mpupoge. Posmb 6uosormu B (OpMHUPOBaHWM COBPEMEHHOM
' Hay4yHOU KapTuHbI Mupa. CrcteMa OHOIOrMUecKiux HayK

19 MeTopl MO3HAHUS KUBOUM TNPUPOABI (HabJt0ZeHue, SKCIIEPUMEHT, OMMCaHue, U3MepeHue,
' K/accudyKalys, Mojie/TMpoBaHue, CTaTUCTHUeCKasi 00paboTKa /JaHHBIX)
2 JKuBbIe CUCTeMbI U UX OpPraHU3alys

51 JKuBnie crcTembl (6rocHcTeMbI) Kak MpeiMeT u3yueHus: ouosnoruu. CBoiicTBa buocucTeM U
' uX pa3Hoobpa3ue

59 YpoBHU OpraHu3aLuu ouocucrem: MOJIeKY/ISIPHO-TeHeTUUe CKU, KJ/IeTOUHBIMH,
' OpraHu3MeHHbIH, oMY /IALMOHHO-BUI0BOM, 3KOCHCTEeMHBIN, 6rochepHbIi




XUMUYeCKUl COCTaB U CTPOeHHre KIeTKU

3.1

XUMHWUYECKUI COCTaB KeTKA. XUMHUECKHEe 3JIEMEHTHI: MaKpO3J/IEMEHTbI, MUKPO3/IEMEHTLI.
BO,E[EI N MHHepd/IbHbIE BeIeCTBA. CDYHKI_H/II/I BOAbI WM MMHHEPAJIBHBIX BEIEeCTB B KJ/IETKE.

[Mopnep>xaHue ocMOTHUECKOro OasaHca

3.2

Benku. CocraB u cTpoeHue 6e/TkoB. AMHHOKHC/IOTBI — MOHOMepHI OesikoB. HezameHuMEbIe 1
3aMeHHMble aMUHOKUC/IOThl. AMHHOKWC/IOTHBI COCTaB. YPOBHM CTPYKTYpPhbl Oe/lKOBOMA
MOJIeKy/Ibl (TepBUYHasl, BTOPUYHAsl, TPeTUYHasi U UeTBepTHUUHasi CTPYKTypa). XHUMHUUecKre
cBolicTBa benkoB. bruonornueckue GyHKIMM O/TKOB.

®epmeHTbl — Ouosiornueckre Karanu3atopbl. CTpoeHue (epmeHTa: aKTHUBHBIA LIEHTD,
cybcrpatHast crienpduuHoCTh.  KodepmenTtsl. Butamunbl. Otnavuns  (epMeHTOB OT

HeOpraHn4eCKuXx KaTa/in3daTOPOB

3.3

YrneBozipl: MOHOCaxapu/pl (I/I0K03a, pubo3a u fe3okcuprbosa), gucaxapubl (caxaposa,
7IaKTo3a) U Tonvcaxapu/ibl (Kpaxmas, IJIMKOTeH, Lie/oso3a). bruonmornyeckve ¢yHKUMN
yTJ1eBOJIOB.

Jlunuael:  TpUrMLepuAbl, crepougsl, Qochomumugel.  I'wapodunbHO-ruapodoOHBIE
cBolicTBa. buonorrnyeckue ¢yHKIMK aunuzoB. CpaBHeHMe YIIeBOJIOB, OeKOB U JIUIU/OB

KaK UCTOUHHUKOB 3HEPIun

3.4

Hykneunossle kuciotsl: [JHK v PHK. Hykneotuabl — MOHOMepB! HYK/I€MHOBBIX KUC/IOT.

Crtpoenue u pyukuuu [JHK. Ctpoenve u pyukumu PHK. AT®: ctpoenue u pyHKIMN

3.5

[utosorus — Hayka o Kietke. KyietouHas Teopus. MeTozbl U3yuyeHUs K/IeTOK

3.6

Krnerka Kak 1jesiocTHast >kuBasi cucrema. OOImye Mpu3HaKU K/IETOK: 3aMKHYTasi Hapy’KHast

MeMOpaHa, Moneky/ibl [IHK Kak reHeTHUeCKUi armapar, CUCTeMa CHHTe3a beska

3.7

Twrel KJIETOK: JyKapuUOTHUeckas W TIpokapuoThyeckas. (Oco0eHHOCTH CTPOeHUst
MIPOKApUOTHUECKON KieTKu. KrnerouHasi creHka Oakrtepuid. CTpoeHMe 3yKapHUOTHUECKOMH

KaeTKu. OCHOBHBIE OT/IMUMS paCTHTEHBHOI;’I, >KUBOTHOM 1 FpI/I6H0ﬁ KJIeTKH1

3.8

[ToBepXHOCTHBIE CTPYKTYphbl K/IETOK — K/eTOYHas CTeHKa, IVIMKOKAIMKC, WX (QYHKLUU.
[Tnasmatnueckass memOpaHa, eé cBoicTBa M (yHKUMM. lluroriasmMa U e€ opraHoufpl.
OpHOMeMOpaHHbIe OPraHOUABI KJIeTKH: SH0Tu1a3MaTrdeckas cethb (JI1C), anmapar I'osmbmxu,
m30coMbl.  [loyaBTOHOMHBIE — OpPraHoufbl  KJIeTKW:  MWUTOXOHJPHM,  IUIACTU/BL
[TpoucxoxjeHrue MUTOXOHAPWM U Tiactuj. Bugpl mmactui. HememOpaHHbBIe OpraHoWbI
K/IeTKH: PUOOCOMBI, KIeTOUHBIN LIEHTDP, PECHUUKH, XXI'YTUKA. PYHKIMK OPraHOW/IOB K/IETKH.

Bxmrouenus

3.9

Slnpo — perynsTopHbIM 1leHTp KieTku. CTpoeHue siipa: sifiepHasi 000/I0UKa, Kapyoria3Ma,

XPOMaTHH, SJPbILIKO. XPOMOCOMBI

3.10

TpaHCIIOpT BelecTB B K/IeTKe

)KI/IBHGAEHTEIIBHOCTL K/IeTKH1

4.1

OOmeH Bel1leCTB, Wi MeTab0M3M. ACCUMUIALIUS (TIaCTUYeCKUA 0OMeH) W IUCCUMUISITIVS
(3HepreTHueckuii 0OMeH) — ZiBe CTOPOHBI eJUHOTO Tpoljecca Metabosu3ma. Turel obMeHa

BeIeCTB: aBTOTPOGHBIA U rerepoTpodHbiii. Ponb ¢depmeHTOB B 0OMeHe BeleCTB H




TIpeBpalLeHUH SHePryuy B KJIeTKe

4.2

®otocuHTe3. CBetoBass U TeMHOBasg (a3bl (orocuHTe3a. Peakiuu QorocuHTe3a.
OddekTrBHOCTL (PoTOCHMHTe3a. 3HaueHue (OTOCUHTe3a AJis >KU3HU Ha 3emse. BausHue
yC/IoBUM cpefbl Ha (OTOCHMHTE3 M CITOCOOBI TIOBBIMIEHWS €r0 TPOAYKTUBHOCTU Y
Ky/JbTYPHBIX PaCTeHHUH.

XemocuHTe3. XeMOCHHTe3Wpyolue Oakrepyuu. 3HaueHWe XeMOCHHTe3a [Jis J>KU3HH Ha

3emie

4.3

OHepreTrnyeckuii 0OMeH B KJieTKe. PaciieriyieHve BellecTB, Bbl/je/ieHHe U aKKyMyJ/IMpPOBaHue
JHEPruU B KjeTKe. DTarbl SHepreTHueckoro obmena. I'mukosm3. BpokeHue U ero BHABIL
KucnoposHoe okucieHVe, WM K/IeTOYHOe JbixaHue. O((eKTUBHOCTb 3HepreTH4YeCcKOoro

obOMeHa

4.4

Peakiiuu MaTpuuHOTO CHHTe3a. [eHeTtnueckass wuH(opMmanusa u [JHK. Peanuzarus
reHeTUYECKON UH(POpPMaLU B K/leTKe. ['eHeTuueCcKUil Ko, ¥ ero CBOMCTBA. TpaHCKpUMLIUA —
marpuusblii cuHTe3 PHK. Tpancnsuus — 6uocuHTe3 Oenka. KopnpoBaHune aMUHOKHCIIOT.

Posib pubocom B 6rocrHTe3e Oesika

4.5

HeknerouHble ¢opMbl >KHW3HK — BUPYChI. VIcTopusi oTKpbITHUs BUpycoB (.. VIBaHOBCKMiA).
OcobeHHOCTH CTpPOEHUsST W >KU3HeJesTeTbHOCTU BHUPYCOB. bakrepuodaru. bosesnu
pacTeHWM, >XMBOTHBIX WM YeJiOBeKa, BbI3bIBaeMble BHUpycaMu. Bupyc umMmyHozepuiura
yenoBeka (BMY) — Bo3bOygurens CIIM/a. IlpodunakTika pacripocTpaHeHHsi BHUPYCHBIX
3abosieBaHU

PasmHoxeHHe U WHAIWBWYya/JIbHOE PA3BUTHE OPraHU3MOB

5.1

KneTtouHslii LMK/, WAM >KU3HEHHBIA LMKA KieTkd. MHrepda3a u muto3. Ilpotiecchl,
rpoTeKarolye B UHTepdase. Pernymmkanys — peakuus MaTpuuHoro cuHresa /JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — Kapuorun. [IWIUVIOWAHBIM W TaryIOWJHBIA
XpOMOCOMHBIe Habopel. Xpomatuzpl. LluTo/morueckre OCHOBBI pPasMHOKEHHUS U
VH/JVBUYanbHOIO Pa3BUTHS OPraHU3MOB.

Henenuve knetkyu — muto3. Ctazny MuTo3a. [Iporieccsl, mpoucxoasiye Ha pa3HbIX CTaJUsIX

MHTO3a. Broornueckuii CMbIC/ MUTO3a

5.2

CDOPMBI Pa3MHO>XeHHs OpraHrU3MOB: Oecriosioe U TIOJIOBOE. BI/IABI Oecrosioro PAa3MHOXeHHsA:
JiejieHre HaJaBoe, TIOYKOBaHMe OAHO- 1 MHOI'OK/IETOUYHBIX, CHOPOO6p330BaHI/Ie, BereTraTuBHOE

Pd3MHO>XeHHE. I/ICKYCCTBEHHOE K/JIOHMPDOBaHKE OPraHM3MOB, €r0 3HaUeHHe 4J1d CeJIeKHUU

5.3

[TonoBoe pa3MHO)KeHHE, €r0 OTJIUUMS OT OeCrooro.
Metio3. Craguu Menosa. Ilponeccel, mpoucxofsdiiyde Ha cTagusx wmerosa. [loBeneHue

XpOMOCOM B Meiio3e. KPOCCI/IHFOBEP. Buonornueckuii cMBIC/I 1 3HaUeHHe Meiio3a

5.4

Camerorene3 — mpouecc 00pa3oBaHMs TIOJIOBBIX K/IETOK y JKMBOTHBIX. [10/I0BBIE >Kene3bl:
CeMeHHUKH U ssnuHuKU. OOpa3oBaHue U pa3BUTHE T0JIOBBIX K/IETOK — raMeT (CriepMaTo30U/,
sAlilleKNeTka) — crepMaroreHe3 U ooreHe3. (Oco0eHHOCTU CTpPOeHUs SIMLIEKJIeTOK U

criepmaTto3ouzioB. OmiogorBopenue. [lapreHorenes

5.5

WuavBuayanbHOe pa3BuTHe (OHTOTeHe3). OMOpHOHaIbHOe pa3BUTHe (3MOpHoreHes). DTarbl

3M6PI/IOHaJ'H:HOFO Pa3BUTHSA Yy TIO3BOHOYHBIX J>KMBOTHBIX: ,ILPO6]'IEHI/IE, raCTpyiAnusd,




opraHoreHe3. IlocTamOpuoHa/sbHOEe pa3BuTHe. THIBI TIOCTIMOPUOHATBLHOTO Pa3BUTHS:
rpsiMoe, HerpsiMoe (JTMUMHOUYHOeE). BivsiHWe cpe/ibl Ha pa3BUTHE OpPraHU3MOB; (DAKTOPHI,
CrocoOHbBIe BbI3bIBAaTh BPOXK/IEHHBIE YPOZCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 1IBETKOBOIO PACTeHHs: CTPOeHWe CeMeHW, CTauu

pa3BUTUS

HaC]Ie,E[CTBEHHOCTB " U3MEHYHMBOCTb OPraHM3MOB

6.1

[IpegmeT ¥ 3afauu TeHeTUKW. VICTOpUSI pa3BUTHSI TeHeTUKU. BK/aZ, pPOCCUMCKUX U
3apy0e)KHBIX YYEHBIX B pa3BUTHE TeHETUKU. MeTozbl reHeTWKU (TUOPUA0IOrHYeCcKU,
LIUTOTeHeTUUeCKU, MOJIeKy/IsipHO-reHeTudeckrii). OCHOBHble TeHeTHueCKue TIOHSTHUS.

I'eneTHueckas CHMBOJIMKa, UCIIOJIb3yeMas B CXeMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEpHOCTM  Hac/leloBaHWs  [PU3HAKOB,  ycTaHoB/ieHHble ['.  MeHngenem.
MoHorubpugHoe CKpelyBaHyie. 3aKOH equHoo0Opa3us THOpUJOB TIepBOTO TOKOJIEHUSI.
IIpaBuio AOMHUHMPOBaHUWA. 3aKOH paclleryieHus MPU3HAKOoB. ['MIoTe3a 4MCTOTHI TaMer.
[TosHOE ¥ Hero/IHOe IOMUHUPOBaHKe.

OurubpugHoe  cKpelmyuBaHWe. 3aKOH  HE3aBHUCUMOTO  HAC/Ae/OBAaHUS  TPU3HAKOB.
LluToreHeTrueckrue OCHOBBI JUTHOPUAHOTO CKpellMBaHUs. AHaMU3UpYHoljee CKpeluBaHUe.

Vcronb30BaHue aHa/MM3UPYIOLLEro CKpeLBaHus Jjis OTpejie/ieHust TeHoTUIa 0coou

6.3

CuervieHHOe HacjeloBaHWe TIpU3HAKOB. Pabora T. MopraHa 1o CIeNJeHHOMY
HaC/leIOBaHUI0 TeHOB. HapylleHue cueryieHUsI Te€HOB B pe3yJ/bTaTe KPOCCUHIOBepa.
XpOMOCOMHas Teopus Hacae[CTBeHHOCTU. ['eHeTuueCcKue KapThl.

'eHeTrka mosia. XpOMOCOMHOe oOmpeze/ieHre 1oJjia. AyTOCOMBI M T0JIOBbIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble opraHu3mbel. HacsiegoBaHue NpU3HAKOB, CLEIIEHHBIX C

I10JI0M

6.4

M3MeHuUMBOCTb. BH/Ibl N3MEHUMBOCTH: HeHAC/eICTBeHHasl U Hac/ie[icTBeHHasi. Posib cpe/ibl B
HeHac/e/[CTBeHHOM W3MEeHUMBOCTH. XapaKTepuCTHKa MOJU(HUKALMOHHON H3MeHYHBOCTH.
BapuarjuoHHbIi psifi ¥ BapyaLMoHHasi KpuBas. Hopma peakiiuu nprsHaka. KonvyecTBeHHbIe
M KaueCTBeHHble TMpU3HAKM U UX HopMa peakyuu. CpolicTBa MOAW(DUKALMOHHON

N3MeHUYHNBOCTHU

6.5

HacnesncTBeHHast, WM TeHOTUINIMYeCKasl, M3MeHUMBOCTb. KoMmOuHaTHBHAsi M3MEHUHBOCTE.
Meiio3 ¥ TO/IOBOM TpoOIleCC — OCHOBAa KOMOMHAaTMBHOW W3MeHUYMBOCTH. MyTalMOHHas
M3MEeHUMBOCTb. Krnaccudukanys MyTalyii: reHHble XPOMOCOMHBIe, reHOMHble. YacToTa U
MpPUUYMHBI  MyTauui. MyTareHHble (akTOpbl. 3akKOH TOMOJIOTUYECKMX PpSiZIoB B

Hac/iecTBeHHOM n3MeHunBocTH H.M. BaBunoBa

6.6

lenetuka uenoBeka. Kapuotun uesnoBeka. OCHOBHble MeTOZAbl Te€HETHKM 4YesiOBeKa:
reHeasloTUYeCKnid, OM3HELIOBbIM, LUTOTeHeTUYeCKUd, OUOXUMUUYECKHM, MOJIeKY/ISIPHO-
reHeTuueckuii. CoBpeMeHHOe oripefie/ieHle TeHOTUMa: MOJHOTeHOMHOe CeKBeHMpPOBaHUe,
reHOTUITMPOBaHWe, B TOM uuciie ¢ romolpio IT1[P-ananu3a. HacnencTBeHHbIe 3a00/1eBaHus
ye/loBeKa: TeHHble 0osie3Hd, 00JIe3HW C HACAeJCTBEHHOM TpPeZpacIio/ioKeHHOCThIO,
XpOMOCOMHbIe Oose3HH. CoMaTUUeCKre U TeHepaTHBHbIe MyTal[uu. [IPpUHLIUITBI 3[0POBOTO

o0pa3sa >KW3HH, UarHOCTUKY, TPO(UIAKTUKY U JieueHHs reHeTHueckKux 6osesHell. Meauko-




reHeTUYeckKoe KOHCY/IbTUPOBaHUe. 3HaueHre MeJULIMHCKOM FeHeTUKHU B MpeJoTBpall|eHruH U

JIeUeHUU FeHeTUYeCKUX 3a00/ieBaHNM ue/loBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekisi Kak HayKa W TpolieccC. 3apoykKeHue CeleKLUd U JjoMecTHKalus. YueHue H.U.
BaBusioBa 0 LieHTpax TPOWCXOXKAEHWS W MHOT000pa3wsi Ky/JbTYPHBIX pacTeHWid. L|eHTpbI

MMPONCXOXXAEHUA JOMAIIHUX >)KUBOTHBIX. COPT, nopoad, mrTaMm

7.2

CoBpeMeHHbIe METOABLI CeleKUuW. MacCoBbIi M WHAWBUAYATbHBIM OTOOPHI B CeIeKL[UM
pacTeHMid U >KUBOTHBIX. OLleHKAa SKCTepbepa. BIM3KOPOACTBEHHOE CKpelUBaHUe —
uHOpuAuHT. Yuctas auHus. CKpelljMBaHWe UMCThIX JuHUE. ['ereposuc, wiu rubpuaHas
cwa. HepopacTBeHHOe cKperyBaHWe — ayTOpuuHr. OTjanéHHas rubpuusauys u eé
ycrnexu. VICKyCCTBeHHBIM MyTareHe3 W MO/y4yeHWe TMOUIION0B. [JOCTH)KeHUsT CesleKLUU

paCTEHHﬁ, JKUBOTHBIX U MUKPOOPI'dHU3MOB

7.3

buorexHosorus Kak OTpac/ib IPOM3BOACTBA. ['eHHasg WHXKeHepus. OTalbl CO3[AHUA
pekom6buHanTHOM [THK ¥ TpaHcreHHbIX opraHu3MoB. KietouHasi uHxeHepus. KieTouHble
KYJIbTYPBL. MUKpOK/IOHa/IbHOE pa3sMHOXXeHue pacTeHuH. Knonuposanue
BBICOKOMPO/YKTUBHBIX CebCKOXO035MCTBEHHbIX OPraHW3MOB. JKOJOIMUYeCKHe U 3TUYecKHe

ripobiembl. 'MO — reHeTHUeCKH MOJU(PUIIUPOBAHHBIE OPTaHU3MBbI

11 K/TACC

Kopg,

IIpoBepsieMblii 3/1eMeHT CO/iepP>KaHUA

OBOJIIOLIMOHHAS OMOJIOTUs

1.1

OBOJTIOL[MOHHAs TeOPUS U €€ MeCTO B OMOJIOTHH.

CBugetenbcTBa 3Bo/OLMU. [1aneoHTO/IOrMUECKYe: TIOCIej0BaTeIbHOCTD T0SIB/IEHUSI BU/IOB B
T1a/IeOHTOJIOTUUECKON JIeTONMCH, TiepexofHbie (GopMbl. buoreorpaduueckue: CXOACTBO U
paznmume ¢ayH U (HI0p MaTEPUKOB U OCTPOBOB. OMOPHOJIOTUYECKHe: CXO/CTBA U Pa3IAdUs
9MODUOHOB pa3HBbIX BU/OB MO3BOHOYHBIX. CpaBHUTe/bHO-aHATOMUYeCKUe: TOMOJIOTUYHEIe,
aHAJIOTUUHbIe, py/AWMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKY/ISSPHO-OMOXUMUYECKHe:
CXOZICTBO MeXaHWU3MOB HacC/Ie/[CTBEHHOCTA U OCHOBHBIX MeTabonuuecKux TyTed y Bcex

OpraHu3MOB

1.2

JBomOLMOHHass Teopus Y. [lapBuHa. IIpeArnocbuikv BO3HWKHOBEHUSI [TapBUHU3MA.
JIBWXyIl[Me CWIbl 3BOJIIOLMM BUAOB T0 [lapBUHY (M30BITOUHOE pa3MHOXKEHHE TIpH
OrpaHUYEeHHOCTH PecypCOB, HeorlpeieliéHHasi WU3MeHUYMBOCTh, Oopbba 3a CylljeCTBOBaHUe,

€CTeCTBEHHBIN 0TOOD)

1.3

Cuntetnueckasi Teopus 3BosioliuM (CT3O) U OCHOBHBIE €€ MOJI0XKeHUsl. MUKPO3BOJTIOLIUS.

[TomysisALMs Kak eJMHULIA BU/Ia U SBOTIOLIAA

1.4

HBrKyiue cuabl (dhakTopbl) 3BOMIOLMKA BUJOB B mpupofe. MyTallMOHHBIM TipoliecC U
KOMOWHATHBHAsE W3MEHUMBOCThb. [IOMysisAi[MOHHBIE BOMHBI U [pelid reHoB. M3onsius u

murpauusi. EcrecTBeHHbI oTOOp — HampaBasioui  dakTop  3BOMOLMU.  DPOPMEI




€CTeCTBEHHOT0 0TOOopa.

TTpucrioco6/1eHHOCTh OPraHU3MOB Kak pe3yJbTaT 3BOJMOLMU. [IpUMephbl IPUCIIOCOO/IeH I Y
opraHu3MoB. ApoMopdh03bl U UIU0a/IaTTaL[|H.

Buxg u BugoobpaszoBanue. Kpurepuu Buga. OcHoBHble (OpMBI  BU000pa30BaHMS:

reorpaduueckoe, 3K0JI0rMUecKoe

1.5

MakposBomouyss. DopMbl  3BOMIOLMM:  (PuUieTUUecKas, AWBepreHTHas, KOHBepreHTHas,

napasiienbHasi. HeobpaTuMoCTh SBOTIOLIMN

Bo3HHKHOBeHMe U Pa3BUTHE J)XU3HU Ha 3emne

2.1

[loHayuHble mpe/CTaB/ieHHsI O 3apOXKAeHUM >XU3HU. HayuHble I'mroresbl BO3HMKHOBEHMS
JKU3HU Ha 3emsie: abHoreHe3 U TMAHCTIepMUsl. XUMHUUeCKasl SBOJTIOLHSL. JKCIIepUMeHTaIbHOe
Mo/ITBEP)K/IeHNe XMUMUUEeCKoW 5BOMIOLMU. HauasnbHble 3Tarbl GMOIOTMYECKO SBOJIIOLIMU.
I'mnoresa PHK-mupa. IlepBeie kKieTku U nx 3Botousa. opmMupoBaHrWe OCHOBHBIX TDYIII

JKHMBBIX OPraHM3MOB

2.2

Pa3Butue xu3Hu Ha 3emsie 1o 3pam U nepuozam. Karapxei. Apxelickas U IpOTepO30MCKas
opbl. Ilaneo3oiickasgs spa U e€ TepUoOfbl: KeMOPUMCKHM, OpZOBUKCKHM, CUTYPUHCKHUH,
JIeBOHCKUM, KaMeHHOYTOJ/IbHBIM, NTepMCcKui. Me3030McKas 3pa U eé Mepuojpl: TPUACOBBIU,
FOPCKUH, MeJIOBOM.

KanHo30McKass 3pa ¥ e€ mnepuojbl: Ia/leOreHOBbIM, HEOreHOBbIM, aHTPOIIOreHOBbIN.
XapakTepucTMKa Kaumara M TeOoJorMuecKux IMpoleccoB. OCHOBHbIe 3Tarbl 3BOJIIOLMN
pacTUTENbHOIO M JKUBOTHOIO Mupa. ApoMop(03bl y pacTeHUH U >KUBOTHBIX. [losiBieHue,

pacBeT ¥ BbIMHMPAHHWE I'DYIIII )KUBbBIX OPraHM3MOB

2.3

Cucrema OpraHrM4eCckKOoro Mupd KdkK OTpaKeHHe >SBOJIFOLIUU. OCHOBHBIE CHUCTeMaTUUeCKHe

rpyNIbl OPraHU3MOB

2.4

OBo/OLMST  yesioBeKa. AHTPOIOJOTUS KakK Hayka. PasBuTuhe TipefCTaBlIeHUd O
MPOUCXOXKAEHUU 4YesioBeKa. MeToabl U3ydeHUs aHTporioreHe3a. Cxo[CTBa M pas/duus
yesioBeKa U )KUBOTHBIX. CHUCTeMaThuecKoe MoJIoKeHHe YesioBekKa.

HOewxyme cunbl  (dbakTopbl) aHTpororeHe3a. HacrencTBeHHasi W3MEHUHMBOCTb U
ecTecTBeHHbIM 0TOOp. OOIecTBeHHBIH 00pa3 »KM3HW, W3rOTOBJIEHWE OpYJUH TpyJa,

MEBII/IEHWE, peyub

2.5

OcHoBHbIe CTaiuM W BeTBU 5BOJIIOLMU uejiOBeKa: aBCTPasIoNuTeKd, YeroBeK yMerbiH,
YesioBek mnpsMoxoAsdivid, YesnoBeK HeaHJepTalibCKui, YenoBeK pa3yMHbii. Haxoaku
HCKOTaeMbIX OCTaHKOB, BpeMsi CyIleCTBOBaHMs, 007acTh pacrpocTpaHeHus, 00BEM

TOJIOBHOTO M03ra, 00pa3 >KU3HH, OpYIHs

2.6

YenoBeyeckue packl. OCHOBHble 0OobliMe pachkl: eBpoIeoW/Hasi (eBpasuiickasi), Herpo-
aBCcTpasioujiHasi (3KBaTopuasbHasi), MOHIOJIOMAHas (a3uaTCKO-aMepuKaHcKasi). UepTbl
MPUCIIOCOOIEHHOCTH  TIpe/ICTaBUTe/Iel Ue/loBeUeCKMX pac K YC/IOBUSIM CyI[eCTBOBaHMS.

EpuHcTBO uenoBeyeckux pac. Kpurtuka pacusma




OpraHu3Msbl ¥ OKpysKatolllas cpesa

3.1

OKo/orus Kak Hayka. 3a/jaui U pa3Ziesibl 5K0JI0TMU. MeTo/bl 5K0JIOTUYeCKUX UCC/Ie/l0BaHUM.
Okosiornyeckoe MupoBo33peHue. Cpenbl 00WUTaHWS OpPraHU3MOB: BOJIHAsi, Ha3eMHO-

BO34YyIlIHAA, TOYBeHHAs, BHYTPHUOPTraHWU3MEHHAas

3.2

Okosornueckue (akropel. Kmaccudukarnms 3Komoruueckux (hakTopoB: abMOTHUECKHe,

OMOTHUUECKHE U dHTPOIIOr€HHBIE. ,HEIZCTBI/IE 9KOJIOTHUUECKUX (1)aKTOp0B Ha OpPraHU3MbI

3.3

Abuotnueckue  (akToOpel:  CBeT,  TeMIepaTypa, BJI&XHOCTb.  DoTomepuousm.
[MpucnocobneHus OpraHU3MOB K JeWCTBUIO abuoTthyeckux (akTopoB. buosoruueckue

PUTMBI

3.4

buotnueckue  ¢dakrtopel. Bugpl  6MOTMUECKHMX ~— B3aUMOJENCTBUI:  KOHKYpEeHLUS,
XUI[HUUECTBO, Tapa3wuTHU3M, MYTyaJTu3M, KOMMEeHCa/TU3M (Hax/1eOHUYECTBO,
KBapTHPAHTCTBO), aMeHCaIu3M, HelTpaiu3M. 3HaueHrne OUOTHUeCKUX B3aUMOZAEUCTBUN AJis

CyIIIeCTBOBaHUsI OPTaHHU3MOB B TPUPOJHBIX CO00II[eCTBax

3.5

ODKOJIorTuYecKue XdPAKTEPUCTHUKU  TIOIYJ/IALNHA. OcCHOBHBIE  TIOKa3aTeIu nomnyJanguun:
UUC/IEHHOCTb, IUVIOTHOCTBb, POXAd€MOCTb, CMEDPTHOCTb, IMPUPOCT, MHUI'DALIUA. ,[[I/IHaMI/IKa

YMCJIEHHOCTY TIOMYJISILUU U €€ peryJisiusi

Coo011ecTBa ¥ 3KOJIOTMUECKHe CUCTEMBI

4.1

CoobmiectBo  opraHm3smMoB  —  OuworjeHo3.  CTpykTypbl  OuWoljeHO3a:  BHOBaf,

MPOCTpaHCTBeHHasi, Tpoduueckas (ruieBast). Bugbl-nomuHanTel. CBsi3u B 6UOLIeHO3e

4.2

OKonoruueckie cucteMsl (9Kocuctembl). IloHstre 06 »3KocucTeMe U OuHoreorjeHo3e.
@DyHKI[MOHA/NIbHbIE KOMIIOHEHTbI 3KOCHUCTEMBI: IPOAYLIEHTbI, KOHCYMEHTbI, peZyLieHTHI.
KpyroBopoT BelllecTB U MOTOK 5HEPruM B 3KocucTeme. Tpoduueckue (MuieBbie) YPOBHU
skocucTembl. [IuieBble 1jernu U ceTd. OCHOBHBIE TI0Kas3aTelnyd SKOCHCTeMBI: Oromacca,
MPOAYKUMS. DKOJIOTHUeCKHe TMPaMUZbI: MPOAYKIMK, YMCIeHHOCTH, Obuomaccel. CBoiCTBa

9KOCHCTeM: yCTOMUMBOCTb, CaMOperysitjusi, pa3Butre. Cykijeccusi

4.3

[TpupoaHble SKOCHUCTEMBL. ODKOCHUCTeMbI 036D M peK. OKOCHUCTeMa XBOWHOIO WM
IIIMPOKOTMCTBEHHOT O JIeca.

AHTpOTIOTeHHbIE JKOCHUCTEMBL. ATPO3KOCHUCTEMBL. YpOO3KOCHCTeMBl. Buosioruueckoe u
X03MCTBEHHOE 3HaueHHe arpoKOCUCTEM U YPOOIKOCHUCTEM.

Buopa3HoobOpa3ue Kak (akTop yCTOHuuMBOCTH 3KOocucTeM. CoxpaHeHHe OHOIOrHYecKOoro

pa3Hoo0Opa3us Ha 3emiie

4.4

Yuenue B.U. BepHazackoro o 6uocdepe. I'paHuiibl, cocTaB U CTpyKTypa 6uocdepsl. XKusoe
BemectBO M ero QyHkiuu. OcobeHHOCTH Ouocdepbl Kak T/I00aJbHOM IKOCHCTEMBI.
NvHaMuueckoe paBHOBecwe W obpaTHas cBsi3b B Ouocdepe. KpyroBopoTel BeIjecTB U
OuoreoXvMHUeCcKue IMK/IbI 3/eMeHTOB (yryiepofa, asoTra). 30HaJAbHOCTb Ouocdepsl.

OcHOBHbIe OBUOMBI CYIIN

4.5

YesiopeuecTBO B Ouoctepe 3emind. AHTpOTOreHHble u3MeHeHus1 B 6rocdepe. I'yiobabHbIe




9KOJIOTHYeCcKue MpobIeMsl.
OcHOBa palMOHA/ILHOTO YTIPABJeHHsl TMPUPOAHBIMU DECypCcaMd U HUX HCIOJIb30BaHuUe.

HocTrxeHust 6MOIOTHM M 0XPaHa MPUPO/IBI




YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATE/IBHOI'O
IIPOIIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPUAJIBI /IS YYHEHUKA

* Buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., PybuioB A.M. u ap.; [ox
penakiueii [Taceunrka B.B. AkijuoHepHoe o6iiiecTBo «M3aatenscTBO «IIpocBeliieHre»
* Buosorus, 11 knacc/ ITaceunuk B.B., KameHckuii A.A., Py6iioB A.M. u ap.; ITox
penakiueii [Taceunrka B.B. AkijuoHepHoe o6iriecTBo «3matenscTBO «IIpocBelieHre»

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

Bbuosnorus. 10-11 knaccel. O61ias 6uosorus. Yue6Hoe rmocobue (6a30BbIid)
buonorus. [Toypounbie pazpabotku. 10-11 kmaccel. ba30BbIit ypoBeHb.

DN ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

Bbuosnorus. 10 knacc. ba3oBeiii ypoBeHb. DyleKTpoHHas (hopMa yueOHUKA

buonorus. 11 kmacc. ba3oBeiii ypoBeHb. D/IeKTpoHHast (hopma yueOHHKa

Enunas konnekius 1iudpoBbix oOpa3oBaTenbHBIX pecypcoB http://school-collection.edu.ru
http://www.eco.nw.ru

http://www.sbio.info

http://www.anatomus.ru/

http://www.greeninfo.ru/

http://www.theanimalworld.ru/

Sfnpekc.Yuebnuk https://education.yandex.ru/home/

Yuu.py https://uchi.ru/

Epunbiii ypok https://www.xn--d1abkefqipOa2f.xn--p1lai/

Wudoypok https://infourok.ru/

[Topran «buner B Byaymee» https://site.bilet.worldskills.ru/

OneKTpOHHbBIE BEPCUU YUeOHO-MEeTOJUUeCKMX KOMIUIEKCOB, BXO/AIINX B PeiepabHbIHN
nepeuens https://media.prosv.ru/

[TnaTdopma A5t MpoBejeHUsT OTUMITNA/L U KYPCOB « OJTUMITAYM»»

https://olimpium.ru/

[TnaTdopma /st TOATOTOBKM K onumIiiaam https://olimpiada.ru/

Bcepoccwuiickuii 00pa3oBaTe/IbHbIN ITPOEKT « Y POK UGB PhI»

https://ypokuudpsl.pd/

EnvHas Komtekuys HudpoBbix 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/
[Topran «LludpoBoe obpa3oBanue» http://digital-edu.ru/

MobuisHOe 3/1eKTpOHHOe oOpa3oBaHue https://mob-edu.ru/

LECTA https://lecta.rosuchebnik.ru/



Caiit ®UIIN http://fipi.ru/

PIIOU MockoBcko# obmactu https://rcoi.net/

Peiry OI'D, Pemy EI'D https://ege.sdamgia.ru/, https://oge.sdamgia.ru
On-naiiH mkona «®Pokcdopa» https://foxford.ru/

CepBuCHI [/l CO3[jaHUsI MHTEePAKTHUBHBIX 3aZlaHuii https://learningapps.org/,
https://www.menti.com/

O6pa3oBarebHbIi 1ieHTp «B3meT» https://olympmo.ru/

['no6an Jlab (ryobanbHas wKosibHas aboparopusi) https://globallab.org/ru/
OH/1aliH-1IKOJ1a AJ1s1 IeTel U MO/IPOCTKOB

https://skysmart.ru/



