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IMNOACHHUTEJ/IbHAA 3AIIMCKA

[Ipy paspaboTke mnporpaMMbl IO OHOJIOTUM TeOPETUYECKYI0 OCHOBY JJif
onpeJiesieHUs NOAX0A0B K GOPMUPOBAHUIO CoZlepKaHUA yyebHoro npegmera «buosiorusa»
COCTaBUWJIU: KoHIenTyasbHbie noJsioxkeHuss PIOC COO o B3aUMOOOYCIOBJIEHHOCTH IieJeH,
coZlep>KaHUsl, pe3yJbTaTOB O00ydyeHHs UM TpeOGOBAaHMU K YPOBHIO MOATOTOBKH
BBINYCKHUKOB, TIOJIOXKEHUs1 06 O0OLMX LeasaX M MNPUHLUNAX, XapaKTepU3YHIHUX
COBpeMEHHOEe COCTOSIHMe CHUCTeMbl CpeJiHero obuiero ob6pa3oBaHus B Poccuiickoit
depepanyy, a TakXke MOJIOKEHUA O crnenuduke GHOJIOTUM, eé 3HAYEHUU B NO3HAHUU
KMUBOM NpPUPOJbI U obOecrieYeHUHU CylleCTBOBaHUSA 4esloBeyecKoro obuiectBa. CorsiacHo
Ha3BaHHbBIM I10JIOKEHUSM, Ollpesie/ieHbl OCHOBHbIE QYHKLMHU NPOrpaMMbl 10 GMOJIOTUU U
€€ CTpYKTypa.

[IporpaMmMa no 6HOJIOTMM JA€T NpejcTaBJeHue O LesdaX, 00 obuield cTpaTeruu
00y4yeHHUs], BOCIMTAHUS U Pa3BUTUSI OOyYalOUIUMXCA CpeACTBAaMU Yy4eOHOro mnpejMeTa
«buosiorua», omnpenesnseT o06sg3aTesbHOE IpeJMeTHOe COJep)KaHHe, €ero CTPYKTYypy,
pacnpefiesieHde N0 pa3jesiaM U TeMaM, peKOMeH/yeMyI0 [10C/1e10BaTeJbHOCTb U3yYeHUs
y4ebHOro MaTepHasa C y4éTOM MeXIpeJMeTHbIX U BHYTPUIIPeAMETHBIX CBSI3eH, JIOTUKU
06pa3oBaTebHOI0 MPOLEeCCa, BO3PACTHBIX 0COOEHHOCTEN 00y4al0IIUXCS.

B nporpamMMe mo 6MOJIOTMM TaKXe YYUTBIBAIOTCA TpebGOBaHUS K IJIAHUPYEMbIM
JIMYHOCTHBIM, MeTamnpejMeTHbIM UM IpeJMeTHbIM pe3yJbTaTaM o00ydyeHHUd B
$OpMHUpOBAaHUM OCHOBHBIX BH/OB Yy4eOHO-NO3HABAaTe/JbHON /[eATeJbHOCTH/y4eOHbIX
JleMCTBUU 00y4alolMXCs IO OCBOEHHUIO COJlepKaHHs GMOJIOTUYeCKOro 06pa3oBaHus.

B mnporpamme mno O6uoJsiornd (10-11 kusacchl, 6a30BbId ypoOBeHb) pead30BaH
OPUHLUUI TpPeeMCTBEHHOCTH B H3y4eHUM OUoJioruMH, OJsiarojapss 4YeMy B HeH
IpOCMaTpHUBAETCS HANPAaBJeHHOCTb Ha pa3BUTHe 3HAHWUH, CBA3aHHBIX C pOPMUPOBAHUEM
€CTeCTBEeHHO-HAayYHOTO0  MHUPOBO33peHHs, LEeHHOCTHBbIX OpHUEeHTAalMUN  JIMYHOCTH,
3KO0JIOTUYECKOTO MBbIlLJIeHUs, NIpe/icCTaBJeHU 0 3[J0pOBOM 06pa3e »KM3HU U OepexHbIM
OTHOLIEHHMEM K OKpyxawlled NpupofgHou cpepe. [loaToMy Hapaay ¢ uU3ydyeHHeM
0011101 0I0OTUYECKUX TEOPUH, a TaKKe 3HAHUU O CTPOEHUH KUBBIX CUCTEM PA3HOTO paHra
Y CYILIHOCTHM OCHOBHBIX INPOTEKAMIIUX B HUX IPOLLECCOB B IporpamMMme No OHOJIOTUMHU
yZAeJleHO BHUMaHUe HCI0JIb30BaHUIO MOJIyYeHHbIX 3HAHUW B NOBCEJHEBHOU KWU3HU JJIf
pelleHUs TNPUKAALAHBIX 33Jad, B TOM 4YHcJae: MNpoPUIAKTUKHA HacCJe[CTBEHHbBIX
3ab0JileBaHMM 4YeJsioBeKa, MeJUKO-TeHeTHYeCKOTO0 KOHCYJbTUPOBAHUSA, OOOCHOBAaHHUA
3KOJIOTMYEeCKH 11e1eCO000Pa3HOro NoBeJleHUsl B OKpY»Kalolllell IpUPOJHON cpefie, aHaINU3a
BJIMSHUS XO3fWCTBEHHOM [eATeJbHOCTH 4YeJOBeKa Ha COCTOSIHUEe TMPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHJIeHHe BHHMMAaHUA K MPUK/IAJHOW HalpaBJIEHHOCTH
y4ye6HoOro npemeTta «bruosiorus» npoJUKTOBAaHO HEOOXOJUMOCTbIO 0OecrneyeHus1 yCA0BUN
JUIsl pellleHUs1 OJHOW M3 aKTyaJbHbIX 3a/ay IIKOJbHOI'0 GMOJIOTHYECKOro 06pa30BaHUs,
KOTOpas npejmnoJsiaraeT GopMUpOBaHUE y 00yUYaIOLUXCS CIOCOOHOCTH a/lalTUPOBATHCS K
M3MeHeHHUAM JUHAMHUYHO Pa3BUBaIOLLEerocss COBpeMeHHOr0 MUpa.

Buosiorus Ha ypoBHe cpeJiHero o6uiero o6pa3oBaHus 3aHMMaeT BaxxHoe MecTo. OHa
obecrneyrBaeT GOpPMUpOBaHME Yy OOYy4YaOIMUXCA NpeJCTaBJeHUNH O HAayyHOW KapTHHe
MHUPa, paclIupseT U 060611aeT 3HAHUSA O )XKUBOW NPUPO/Jie, €€ OTJUYUTENbHBIX IPU3HAaKaX
— YPOBHEBOM OpPraHU3alluy Y 3BOJIIOLHH, CO34AET yCI0BUA JJIs: TIO3HAHUSA 3aKOHOB »KUBOU
npuposbl, GOpMHUpPOBaHUA (GYHKIHMOHAJbHOW TIPAaMOTHOCTH, HAaBbIKOB 3J0pOBOTO U



6e3omacHoro obpasa >XU3HH, dKOJOTMYECKOTO MbILJIEHUs], [JeHHOCTHOTO OTHOLIEHUS K
>KUBOU MPUPO/JE U YeJIOBEKY.

Bosblioe 3HauyeHue OMOJIOTUS MMeeT TakXke JJis pelleHUs BOCIUTATeJbHBbIX U
pa3BUBaAWIIMX 33Ja4y CpeAHero ob6ilero o6pa3oBaHHUs, COLMAJU3ALUU O00YYaAOLIUXCSI.
N3yyeHue 6uosioruu obecrneynBaeT yCaA0BUsA [ GOPMUPOBAHUS MHTEJJEKTYaJbHBIX,
KOMMYHUKAIlMOHHBIX ¥ HWH(QOPMALMOHHBIX HAaBBbIKOB, 3CTEeTUYECKOH KYJbTYPBHI,
CIOCO6CTBYeT WHTErpanydu OHOJIOTMYeCKUX 3HAaHUW C MpeACTaBJeHUSMU U3 [ApPYrux
y4eOHbIX IPeJMeTOB, B YaCTHOCTH, QU3UKH, XUMUU U reorpaduu. HazBaHHbIE 0J10KEHUSA
0 TMpeJiHa3HAauYeHUM Yy4yebHOro npeamMera «BuoJsiorusi» COCTaBUJIM OCHOBY JJisd
ompeJieJleHUs MOJXOJ0B K OTOOpYy H CTPYKTYPUPOBAaHHUIO €ro COJepaHus,
npeJiCTaBJEeHHOTO B IpOrpaMMe Mo 6H0JIOTUH.

OT6op coaepxkaHus yudebHoro nmnpeamera «buosorusi» Ha 6a30BOM YpOBHE
OCYILLeCTBJIEH C MO3ULUH KyJbTypOoCOOOpPA3HOrO MOAXOJA, B COOTBETCTBUMU C KOTOPBIM
obyyarouyecs JO/HKHbI OCBOMTDH 3HAaHUSA U YyMeHHUs, 3Ha4MMble /1711 QOpMUPOBaHUA 0011 el
KyJIbTYpBI, OllpefiesifIoliye afileKBaTHOe II0OBeJleHre YeJIoBeKa B OKpYXKarollleld NpUpOAHON
cpejie, BOCTpe6boBaHHbIE B OBCEJHEBHOM KU3HU U MPAKTHUUYECKOH JlesiTeqbHOCTH. Ocoboe
MeCTO B 3TOM CHUCTeMe 3HAaHUW 3aHMMAIOT 3JIeMEHTbl COJEp>KaHHUA, KOTOpble CJIy»KaT
OCHOBOHM JJi1 GOpPMHPOBAHUS MNpEJCTABJIEHUNA O COBPEMEHHON eCTeCTBEHHO-Hay4YHOU
KapTHHe MHUpPa M LIeHHOCTHbIX OpUEeHTalUAX JUYHOCTH, CHOCOOCTBYIOLUIMX I'YMaHU3alUU
61 0JIOTUYECKOT0 0O0pa30BaHUSI.

CTpyKTypHUpOBaHHe COZep>KaHUsl yueObHOro MaTepuasa B porpaMMe 1o 6M0JI0TUH
OCYIIEeCTBJE€HO € Yy4Y€TOM MPUOPUTETHOIO 3HAauyeHUsA 3HAaHUU 00 OTJIUYHUTENbHBIX
0COOEHHOCTAX >KUBOW IpPUPOJBI, O €€ YpOBHEBOM OpraHM3aluyd U 3BOJOLMU. B
COOTBETCTBUM C 3TUM B CTPYKType ydebHOro mnpeamera «buosiorus» BblfeseHbl
clefymoliMe cojep)kaTeslbHble JIMHUM: «buosorua Kak Hayka. MeTozbl Hay4HOTro
nosHaHusA», «KyjeTka Kak OuoJsioruyeckas cucrtema», «OpraHusM Kak OHoJsiorMyeckast
cucteMa», «CucrteMa M MHOroo6pasve OpPraHUYECKOro MHpa», «IBOJIOLHUA >KUBOU
NPUPOABI», «KIKOCUCTEMBI U IPUCYILIHE UM 3aKOHOMEPHOCTH».

llesb u3yyeHusa yye6Horo npegmerta «brosiorusa» Ha 6a30BOM ypOBHe — OBJIaJleHUE
00y4YarIUMHUCS 3HAHUAMHU O CTPYKTYPHO-QYHKIMOHAJIbHOW OpPTaHMU3aluK KUBbIX CUCTEM
pa3HOTo paHra M NpuoOpeTeHUe YMEeHUM HCI0JIb30BaThb 3TH 3HAHUA [JI TPaMOTHBIX
JleICTBUM B OTHOLIEHUU 00'beKTOB KMBOM NMPUPO/bl U pelleHUs] Pa3JIUYHbIX )KU3HEHHbIX
npo6JieM.

JlocTrKeHMe 1ie/iM u3ydeHUs ydye6Horo npegMmera «buosiorus» Ha 6a30BOM ypoBHe
obecrnieyrBaeTCs pellleHUeM CleyI0IIuX 3a/ay:

OCBOeHHe 00y4alolIMMHUCS CUCTEMbl 3HAHUH O OGMOJIOTMYECKUX TeOpUsX, YIeHHUSX,
3aKOHaX, 3aKOHOMEPHOCTAX, TUIIOTe3ax, IMpaBWIaX, CJIAY>KallUX OCHOBOM g
dbopMUpoBaHUA NpeJCTaBJeHUH O eCTeCTBEHHO-HAyYHOM KapTHHe MHUpa, O MeToJax
Hay4YHOI'0 NO3HAaHUS, CTPOEHUH, MHOTO06pPAa3UM U OCOOEHHOCTAX KUBBIX CUCTEM Pa3HOT0
YPOBHAl OpraHM3aliUM, BbIJAIOLIUXCA OTKPBITHUAX U COBPEMEHHBIX HCCJIEJOBAHUAX B
OUOJIOTUH;

dbopMupoBaHHe y O00y4yalOLMXCs [0O3HAaBaTeJbHbIX, WHTE/JIEKTYaJbHbIX U
TBOpPYECKHX CIIOCOOHOCTEHN B Ipoljecce aHa/Ju3a JAaHHbIX O MYTAX pa3BUTHUS B GUOJIOTUH
Hay4YHbIX B3IJAJ0B, UJed U NOAXOJ0B K U3YyYEHHUIO >KUBBIX CHUCTEM Pa3HOr0 YpPOBHA
OpraHU3alLUy;



CTaHOBJIEHHE y 00y4darouuxcs obued KyJbTypbl, QyHKIHOHAJIbHOW I'PaMOTHOCTH,
pa3BUTHE YMeHUH OOBACHATb WU OLEHHWBATb fBJIEHUs OKpYyXKalwlero MUpa >KUBOH
IpUPO/J bl HA OCHOBAHUM 3HAHUH U ONBITA, I0JIyYeHHBIX IPU U3yYeHUU OUOJIOTHY;

dbopMupoBaHHe y  oOOydaloLUXCA yYMEeHUW  WJIIOCTPUPOBATb  3HAayeHHe
OMOJIOTUYEeCKUX 3HAaHUM B IpPaKTUYeCKOW /JieATeJbHOCTU 4YeJOBeKa, pa3BUTHUHU
COBpeMEHHBIX MeIULIUHCKUX TEXHOJIOTUN U arpOOUOTEXHOJIOTUH;

BOCIIMTaHHe YOeXXJEHHOCTH B BO3MOKHOCTH [TI03HAHUS YeJIOBEKOM >KMUBOM NPUPOJDI,
HEOOXOJUMOCTU OEepeXHOT0 OTHOIIEHUS K Hel, COOJIIoJleHUsI 3TUYEeCKUX HOPM MpHU
IIpOBeJleHUH OMO0JIOTUYECKHUX UCCIeJ0BAaHUN;

OCO3HaHWEe LeHHOCTHM OHWOJIOTUYEeCKUX 3HAaHUW [ [OBBILIEHUS YPOBHA
3KO0JIOTMYECKOU KyJIbTYPBHI, /151 GOPMUPOBAHUSA HAYYHOTO MMPOBO33PEHUS;

NpUMeHeHUe MPUOOPETEHHBIX 3HAHUM U YMEHUW B NOBCEJHEBHOMW >XU3HU [Jid
OLIEHKHU IMOCJeJCTBUM CBOEH JeATeJbHOCTH 10 OTHOLIEHHUIO K OKpYyXamwlleh cpege,
COOCTBEHHOMY  3/10pOBbl0, 000OCHOBaHME U COOJIIOJeHHE Mep MNpPOPUIAKTHUKU
3a60Js1eBaHUH.

B cucreme cpepHero obuiero o6pasoBaHusi «buosiorus», nusydyaemass Ha 6a30BOM
YPOBHe, IBJIIeTCS 006513aTe/bHbIM Y4eOHbIM IIPeIMETOM, BXOJSAIIUM B COCTaB NpeAMeTHOH
obsiactu «EcTecTBeHHO-Hay4YHble IpeMeThI».

[ u3ydyeHHss OHOJIOTMU Ha 06a30BOM YpOBHe cpeJHero ob6uiero o6pas3oBaHUs
oTBoAUTCS 68 yacoB: B 10 kiacce - 34 yaca (1 yac B HefZient0), B 11 kiacce - 34 yaca (1 yac
B He/JleJlio).



COAEPKAHHUE OBYYEHHA
10 KJIACC

Tema 1. buoJsiorusa Kak HayKa.

Buosorus kak Hayka. CBfI3b OMOJIOTMM C OOILECTBEHHBIMHM, TEXHUYECKUMU H
JIPYyTUMH eCTeCTBEHHbIMU HayKaMM, ¢usocoduell, 3ITUKOH, 3CTeTUKON U mpaBoM. Posb
ouosornu B (QOpPMUPOBAHUM COBPEMEHHOM Hay4yHOW KapTUHbl Mwupa. Cucrema
610JI0rMYeCcKUX HayK.

MeTozabpl MO3HAaHUA >KUBOW MNpUpoOAbl (HaAGJIIOJEHHUEe, IKCIEePUMEHT, OIMCAaHUE,
u3MepeHue, k1accudrKaLus, MoJeJUpoBaHUe, CTaTUCTHYecKas 06paboTKa JaHHBIX).

JleMOHCcTpanuu:

[TopTpeTsi: Y. lapBuH, I'. Mengens, H. K. Koabios, k. YoTcoH u ®. Kpuk.

Tabsunpbl U cxemMbl: «MeTO/1bl TO3HAHUSA KUBOW MPUPOIbI».

JlaGopaTopHbIe M NPAaKTUYeCKHUe PabOThI:

[IpakTuyeckas pabora N2 1. «Mcnosb3oBaHKWe Pa3/IMUHbIX METOJIOB MPU U3YyYEHUU
OUO0JIOTUYECKUX 0O BEKTOBY.

Tema 2. 2KuBble cUCTeMbI M UX OpraHU3aLysl.

XuBple cucTtemMbl (O6HOCHCTEMBI) KaK NpegMeT H3y4eHHUd Ouosioruy. OTaudue
YKHMBBIX CUCTEM OT HEOPraHUYeCKOM IPUPO/bI.

CBoiicTBa 6MOCUCTEM U HX pasHooOpasuve. YPOBHM OpraHUsalMh OHUOCUCTEM:
MOJIEKYJIIDHbIM, KJE€TOYHBbIM, TKaHEBbld, OpPTraHW3MEHHbIH, MOMYJSALUOHHO-BUJ0BOH,
3KOCHUCTEeMHbIN (6HOTEe0leHOTUYECKHI), 6uocepHbIi.

JleMOoHCcTpanuu:

Tabsaunpl u cxeMbl: «OCHOBHBIE NPU3HAKHU KU3HU», «YPOBHU OpPraHM3allMU KHUBOU
IIPUPOABI».

O6opynoBaHue: Mojeb MosekyJibl JJHK.

Tema 3. XuMH4YeCKHH COCTaB U CTPOEHHE KJIETKH.

XUMHUUYECKUH COCTaB  KJETKU. XUMHUUYecKHue 3JIEMEHTBhl: MaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThbl. Bojja 1 MUHepa/IbHbIe BelllecTBa.

®yHKIMU BOJbl U MMHEPAJIbHBIX BeleCTB B KieTKe. [loaaepxaHue 0CMOTHYECKOTO
6asaHca.

Benku. CoctaB W cTpoeHHe O0eNKOB. AMMHOKHUCJIOTBI - MOHOMEPHI OEJIKOB.
HesaMeHMMble M 3aMeHHMble AMMWHOKHUCJIOTBL. AMHWHOKMUC/IOTHBIM COCTaB. YpPOBHU
CTPYKTYpbl 0eJIKOBOM MOJIeKyJibl (lepBUYHas, BTOPUYHAs, TPeTUYHAsd M 4eTBepTUYHas
CTPYKTypa). XMMHUUYecKHe CBOKCTBA 6es1KoB. buosiornyeckre GQyHKIUU GEJIKOB.

@®epMeHTbl - OHOJIOTUYECKHE KaTaiu3aTopbl. CTpoeHHWe ¢depMeHTa: aKTUBHBIU
LIeHTp, cybcTpaTHad crendruyHocTb. KodepMeHThl. BuTamMuubl. OTiMuKa GepMeHTOB OT
HeopraHHW4YeCKHUX KaTaJIu3aTOpPOB.

YrzieBoApl: MoOHoOcaxapuzbl (I/10K03a, pubo3a U Je30KcUpub03a), Jucaxapujibl
(caxaposa, J1aKkTO3a) U MoJiucaxapubl (KpaxMmaJ, IJIMKOTeH, 1e//t0103a). buosiornyeckue
bYHKIMY YT/1€BOJI0B.

Jlunuaer: Tpuraunepubl, ochonunubl, crepouanl. F'uapodunbHo-ruapodobHbIE
cBoycTBa. buosornyeckue pyHkuUM aunuaoB. CpaBHeHUe yI1eBOJOB, 6€JKOB U JINIU/0B
KaK UCTOYHHUKOB 3HEPTHUHU.



HyksnenHoBble kuciaotel: JHK u PHK. HykineoTuabl — MOHOMepbl HYKJIEHMHOBBIX
kucaoT. Ctpoenue u ¢yHkuuu [JHK. Ctpoenue u ¢yuknuu PHK. Bugst PHK. ATO:
CTpoeHHe U QYHKIUH.

LuTtosiorus - Hayka o kJjeTke. KiileToyHas Teopus — npuMep B3aUMOJEeUCTBUA UJEN
¥ $aKTOB B HAyYHOM [T03HAHUU. MeTO/ibl U3yYeHHUS KJIEeTKHU.

Knetka kak uesiocTHas »xuBasd cucteMa. O6lLiMe NpU3HAKU KJIETOK: 3aMKHYyTas
Hapy>KHasl MeMOpaHa, MoJieky/bl /IHK kak reHeTudeckuil anmapart, cUCTeMa CHHTe3a
besika.

Tunel k/ieTok: sykapuoTHuYeckass M INpokapuoTHdeckass. OCOGEHHOCTHU CTPOeHus
NpOKapUOTHYEeCKON KieTKU. KiieTouHas cTeHka 6akTepuil. CTpoeHHe 3yKapUOTUYECKOU
K/1eTKU. OCHOBHbIE OTJIMYUSA PACTUTEJNbHOH, )KUBOTHOW Y TPUOHOM KJIETKH.

[loBepXHOCTHbIE CTPYKTYpbl KJETOK - KJeTOYHasd CTeHKa, TIJIMKOKaJIUKC, HX
¢ynkuuu. [lnasmaTtudeckas MeMbpaHa, eé cBodcTBa M GyHKUuU. LluTomnasmMa u eé
opraHoubl. OfHOMeMOpaHHble opraHou/bl kiaeTku: JIIC, annapat ['onbAxH, TU30COMBL.
[loslyaBTOHOMHBIE OpraHOMAbl KJIETKHU: MUTOXOHJAPHH, IIacTuAbl. [lpoucxoxzaeHne
MUTOXOHJAPUM U maacTuj. Bugael nnactun. HemeMmO6paHHble OpraHoujbl  KJIETKHU:
pHU6OCOMBI, KJIETOYHBbIMA LIEHTp, LLeHTPUOJH, PECHUYKHY, KIYTUKU. PYHKIIUM OpraHOU/0B
KJIeTKU. BKiroyeHus.

Appo - peryndaTtopHblil LeHTp kJjaeTKU. CTpoeHue djpa: sfepHasd 000J0YKa,
KapHoIlJa3Ma, XpOMaTHH, AJPbILIKO. XPOMOCOMBL.

TpaHcmopT BelecTB B KJIEeTKe.

JleMOoHCcTpanuu:

[TopTpeThi: A. JleBeHryk, P. I'yk, T. llIBann, M. llneigen, P. Bupxos, [x. Yorcon, .
Kpuk, M. Yunkusc, P. ®pankaus, K. M. Bap.

AuarpamMmbl: «PacnpegesieHre XMMHUYECKHX 3JIEMEHTOB B HEXHUBOU INPUPOJE»,
«PacnpegeneHre XMuMHUYeCKUX 3/IEMEHTOB B 2KUBOU IIPUPOJE».

Tabaunpbl u cxembl: «[lepruoaryeckas TabuIa XMMUYECKUX 3JIeMeHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocuHTe3 6eska», «CTpoeHHe MoJieKy/abl 6Oesika», «CTpoeHUe
dbepmenTa», «HyksnenHosbie kucaotbl. JHK», «CTpoeHue Mmosiekynbl AT®», «CTpoeHue
3YKapHUOTHYeCKON KJeTKU», «CTpoeHHe KUBOTHOM KJIeTKH», «CTpoeHHe pacTUTeJbHOU
KJ1eTKn», «CTpoeHHMe IPOKAapUOTUYECKOW KJeTKu», «CTpoeHHe fAApa KJIETKH»,
«YraeBogbl», «JINIUABI».

O6opynoBaHue: CBETOBOM MHMKPOCKON, 00OpyJoBaHHWEe [JsI NpPOBeAeHHUs
HabJIl0leHUH, U3MepeHUH, IKCIIepUMEHTOB, MUKpOIIpenapaThbl PaCTUTEJIbHBIX, )KUBOTHbIX
Y 6aKTepuabHbIX KJIETOK.

JlaGopaTopHbIe M NPpAaKTUYeCKHUe PabOThI:

JlabopaTopHas pa6ora N2 1. «M3yyeHue KaTaJIUTUYECKOW aKTUBHOCTH PEpPMEHTOB
(Ha npuMepe aMUJIa3bl UM KaTaslasbl)».

JlabopaTopHasa pa6oTa Ne 2. «M3yyeHHe CTpPOEHUsI KJIEeTOK PacTeHUH, )KUBOTHbBIX U
6aKTepHi 0J, MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U X ONUCaHHe».

Tema 4. )KusHeeATeIbHOCTb KJIETKH.

O6MeH BelecTB, WKW MeTabo/u3M. AccUMUIANMA (MJIaCTUYeCKMH OOMeH) |
JAUCCUMUALMSA (2HepreTUYeCKHil 00MeH) - [JBe CTOpPOHbI €eJWHOro Mpolecca
MeTabosiu3Ma. Posib 3aKOHOB cOXpaHeHUsl BelleCTB MU 3HEPrMM B IOHUMaHUHU
MeTabo/IM3Ma.



Tunbl o6bMeHa BellecTB: aBTOTPOPHBIM U reTtepoTpodHbid. Posb pepMeHTOB B
oO6MeHe BelleCTB U MpeBpallleHUU IHEPTUHU B KJIETKE.

®doTtocuHTe3. CBeToBasgs U TeMHOBasg $a3bl poTocHHTe3a. Peakuuu doTocuHTe3A.
JdpdexkTuBHOCTL POoTOCHMHTE3A. 3HAUEeHHUE POTOCHUHTE3A /ISl )KU3HU Ha 3emJe. BausHue
yCI0OBUM cpebl Ha (GOTOCUHTE3 U CHOCOObI MOBBILIEHUS €ro MNPOAYKTUBHOCTU VY
KYJIbTYPHBIX PaCTeHUU.

XeMoCUHTe3. XeMOCUHTe3UpyolLue 6aKTepruU. 3HaueHUe XeMOCUHTe3a JAJIsl )XU3HU
Ha 3eMJie.

JHepreTUyecKMii o0o6MeH B KJeTKe. PaclienjieHde BeLeCTB, BblJeJieHHE U
aKKyMyJINpOBaHME 3HEPrud B KJIETKe. JTalbl 3HEPreTHUYecKoro obMeHa. [mkosus.
BpoxxeHune u ero BuAbl. KuciopogHoe OKHC/IeHUe, WJIA KJIETOYHOe /[bIXaHHe.
OkucnutenbHoe pochopunrpoBaHue. IGPeKTUBHOCTb IHEPTETUIECKOT0 OOMEHa.

Peakuuu mMaTpuyHoro cuHTtesa. ['eHeTuyeckas uHbopmanusa u [JHK. Peanuzanus
reHeTU4YecKoil MHGOpMaLuu B KieTKe. [eHeTUYeCKUI KO, U ero CBOKMCTBA. TpaHCKpUNLUS
- MaTpuyHbld cuHTe3 PHK. TpaHciasauusa - 6GUoCHMHTe3 6eskKa. IJTambl TPAHCASALUM.
KopgupoBaHue aMUHOKHKCIOT. Posib pu60coM B 6UOCUHTE3E OesiKa.

HekseTouHble GopMbl XU3HU - BUPYChbl. HcTopus oTkpbiTuss BupycoB (. H.
MBaHoBCKUI1). OCOGEHHOCTH CTPOEHUSI W KU3HEHHOro LMKJa BUpPYcoB. bakTtepuodarm.
BosesHM pacTeHW#, >KUBOTHBIX M 4YeJiOBeKa, BbI3bIBaeMble BHUpycaMU. Bupyc
uMMyHogebunurta denoeka (BHUY) - Bo3byautens CIIM/la. O6paTHasg TpaHCKpUMLUS,
peBepTasa 1 uHTerpasa. [I[podpusakTrka pacnpocTpaHeHUs1 BUPYCHBIX 3a60/1€BaHU .

JleMOoHCcTpanuu:

[TopTpeTsi: H. K. Kosbos, /I. U. UBaHoBckui, K. A. Tumupsses.

Ta6bauubl u cxeMmbl: «Tunbl nuTaHug», «MeTabosusm», «MHUTOXOHAPUSY,
«JHepreTUyeckuit o6MeH», «Xsmopomaact», «PotocuHtesd», «Ctpoenue JHK», «CTpoeHue u
byHKIIMOHHMpOBaHUe reHa», «CuHTe3 6enka», «['eHeTHYeCKUHA Koa», «BuUpyChI»,
«bakTepuodaru», «CTpoeHue U Ku3HeHHbIM LUkJa BuUpyca CIIHM/la, 6akTepuodaray,
«Pemnmkanusa JTHK».

O6opynoBaHue: MoAeau-anmavkauuu «YyaBoenue JIHK u  TpaHckpunuyus»,
«buocuHTes 6eska», «CTpoeHHe KJIeTKHU», Moiesb cTpyKTyphl JTHK.

Tema 5. Pa3aMHO>XKeHHe U HHAUBUAYya/IbHOE pa3BUTHE OPraHU3MOB.

KiieTouHbIN LUKJI, UK KU3HEHHbIN LUKJ KJ1eTKU. UHTepdasa u MmuTtos. [Ipoueccs,
nporekawue B HHTepdasze. Pemnukanusa - peakuuss matpuuHoro cuHTtesa JIHK.
CtpoeHue XxpoMocoM. XpOMOCOMHbIA Habop - KapuOTUIN. JUIJIOMJHBIA U TalJOUHBINA
XpPOMOCOMHbIe Habopbl. XpoMaTu/bl. LluTosorMyeckue OCHOBBI PAa3MHOXKEHUS U
VH/JWBU/lyaJIbHOTO Pa3BUTHUS OPTaHU3MOB.

Jenenue knetku — MuTo3. CTaguu muTo3a. [Iponeccel, npoucxoasiiye Ha pa3HbIX
CTaAusX MUTO3a. buosornyecknit CMbICJI MUTO3A.

[IporpamMmmupyemas rubesb KJETKHU — allONTO3.

®opMbl pa3sMHOXEHHUsI OpPraHU3MOB: Oecmosioe W TmoJoBoe. Bupabl 6GecnoJioro
pPa3sMHOXeHUs:  JeJieHHWe  HaJBoe, MOYKOBaHME OJJHO- W  MHOTOKJ/IETOYHBIX,
cnopoobpa3oBaHUe, BereTaTUBHOe pa3MHOXeHHUe. McKyccTBeHHOe KJIOHUpPOBaHUE
OpPraHM3MOB, ero 3Ha4yeHHe JJ151 CeJIeKLUU.

[Tosl0BOE pa3MHOXKEHUE, er0 OTJAUYHUS OT 6eCroJioro.



Meriios. Ctaguu Menosa. [Iponeccsl, npoucxoadaire Ha cTaguax Merosa. [loBefgenne
xpoMocoM B Mero3e. KpoccruHrosep. brosiornueckui CMbICJ U 3Ha4eHHE MeH03a.

['ameToreHe3s - mpouecc 06pa3oBaHUsA IMOJIOBbIX KJIETOK Yy KMBOTHBIX. [losioBble
’KeJie3bl: CEMEHHUKM U AMYHUKMU. OOpa3oBaHMe M pa3BUTHE I0JIOBBIX KJIETOK — raMmeT
(cmepmaTo30mj, Allek/aeTKa) — cliepMaToreHes M oBoreHe3. OcoOOeHHOCTH CTpPOEHHUS
AWLEKJIeTOK U ciepMaTo30u10B. OnuiogoTBopeHue. [lapTeHoreHes.

WuauBuayanbHOe pasBuUTHE (oHTOTEHES). OMOpPHOHAIbHOE pasBUTHE
(ambpuorenes). 3JTambl 3MOPUOHAJBHOTO pPa3BUTHUSA y MO3BOHOYHBIX >KUBOTHBIX:
JipoGsieHHe, TracTpyJssuusd, opraHoreHe3. [locTaM6puoHasbHOe pa3BuUTHe. TUIBI
NOCTIMOPUOHAJILHOTO Pa3BUTHSA: NMPsIMOe, HenpsMoe (JIUYMHOYHOe). BiusiHue cpefbl Ha
pa3BUTHE OPraHU3MOB, GAKTOPBHI, CNOCOOHBIE BBI3bIBATh BPOXKAEHHbIE YPOACTBA.

PocTt u pasBuTue pacteHuid. OHTOreHe3 LIBETKOBOI'O pacTeHMsl: CTPOEHHEe CEMEHH,
CTaJIu¥ Pa3BUTHA.

JleMOoHCcTpanuu:

Tabaunpr u  cxembl: «®PopMbl pa3MHOXEHHUS  OPraHM3MOB»,  «/|BolHOe
OTJIOZIOTBOPEHME Y LIBETKOBBIX PacTeHUN», «BereTraTuBHOE PA3MHOXKEHHE PACTEHUN»,
«/lenenve kjeTKU GakTepuil», «CTpoeHHe NOJIOBbIX KJeTOK», «CTpoeHHe XpOMOCOMBI»,
«Knetounbli nukia», «Pemnukauusa [JHK», «Muto3», «Meiios3», «[Ipsimoe u HempsiMmoe
pasBuTHe», «[amMeToreHes y MJIEKONMTAWIIUX M 4YesoBeKa», «OCHOBHblE CTaJuH
OHTOTeHe3a».

O6opynoBaHue: MHUKPOCKOTI, MHUKpOIpenapaThbl «CnepMaTo30M /bl
MJIEKONUTarLiero», «finekneTka MjeKkonurawouiero», «<KapuokuHes B KJieTKax Kopelika
JIyKa», MarHuTHasi MoJesib-alIJIMKauus «/lejeHue kiaeTku», mozenb JIHK, mopenb
MeTada3HOU XPOMOCOMBL.

JlaGopaTopHbIe M NPAaKTUYeCKHUe PabOThI:

JlabopaTtopHast pa6ora Ne 3. «Hab6srofeHue MUTO3a B KJeTKaX KOHYMKA KOpellka
JIyKa Ha TOTOBbIX MUKpOIpenapaTax».

JlabopaTopHast pabota Ne 4. «M3yyeHue CTpOeHMS IMOJIOBBIX KJETOK Ha TOTOBBIX
MHUKpoIlpenapaTax».

Tema 6. HacsieACTBEHHOCTh M1 U3MEHYMBOCTb OPraHU3MOB.

[IpegmeT ¥ 3aza4u reHeTUKU. UcTopua pasBUTUA IeHETHUKU. Posib nuTosioruu v
3MOPHOJIOTUM B CTAaHOBJIEHUU TeHETUKHU. BKJaJi poCCUHCKUX U 3apybOeXXHbIX Y4YEHBIX B
pa3BUTHE TeHeTUKU. MeToAbl TeHeTUKH (rUOpUA0JOTUYECKUM, LUMTOreHeTHUYeCKUH,
MOJIEKYJIAPHO-TeHeTHU4ecKni). OCHOBHble TeHeTHYeCKMe MNOHATHA. [‘eHeTuyeckas
CUMBOJIMKA, UCNOJIb3yeMas B CXeMaX CKpelllMBaHUH.

3aKOHOMEPHOCTH Hac/eJJ0BaHUS IPU3HAKOB, YycTaHOBJeHHble [. MeHzenem.
MoHorubpuaHoe ckpeliuBaHue. 3aKOH eJUHO0Opasus TMOPU/JIOB NEPBOr0 MOKOJIEHUS.
[IpaBUI0 JOMUHUPOBAHUA. 3aKOH pacllellJieHus NMPU3HAKOB. ['MIIoTe3a 4YUCTOTHI ramer.
[Tos1HOe ¥ HenoJIHOE JOMMHUPOBaHUeE.

JAurnbpujHoe cKpeljyMBaHHe. 3aKOH He3aBUCMMOIO HacJe[lOBaHUS IPU3HAKOB.
[luToreHeTU4eCcKkMe  OCHOBbl  JUTHUOPUJHOrO  CKpellMBaHUA.  AHalu3Upyollee
CKpelluBaHMe. Mcno/sib30BaHMe aHANIM3UPYIOLLETr0 CKpelMBAHUA [JJIA  OlpefeseHus
reHOTHUIIa 0COOH.

CuemnyieHHOe HacJefloBaHMe Tpu3HakoB. Pabora T. MopraHa no cuenjieHHOMY
HacJieZJ0BaHUIO reHOB. HapylleHue cuensieHUsi FeHOB B pe3yJ/ibTaTe KPOCCUHTOBepa.



XpoMocoMHas Teopus HaclaeACTBEHHOCTH. [eHeTHYeCKHe KapThl.

[eHeTuka moJsia. XpOMOCOMHOe oOmpejesieHde TMoJa. AyTOCOMbl U TOJIOBbIE
XpOMOCOMBIL. ['oMoramMmeTHble U reTeporaMeTHble OpraHu3Mbl. HacsiegoBaHue NpU3HAKOB,
CLeNJIEHHBIX C MOJIOM.

M3meH4YMBOCTBb. BUibI U3MEHUYUBOCTU: HEHAC/Ie[CTBEHHAad U HacjelcTBeHHad. Posb
cpelbl B HEHAC/EeJCTBEHHOW MW3MEHUYMBOCTU. XapaKTEPUCTHKA MOAUGUKAIMOHHOMN
VM3MEeHYMBOCTHU. BapuanMoHHbIN psj ¥ BapyuallMoHHad KpuBas. HopMma peakuuy npusHaka.
KosimyecTBeHHble M KayeCTBeHHble MPU3HAKU KU KX HOpMa peakyud. CBOUCTBa
MOAUPHKALLMOHHON U3MEHYUBOCTH.

HacnencrtBeHHas, WM  TreHOTUIIMYECKas, UW3MEHUYUMBOCTb. KoMOuHaTHBHas
M3MEHYHUBOCTb. Mell03 U MOJIOBOM NpolecCc - OCHOBAa KOMOWHATUBHOW M3MEHYUBOCTH.
MyTanvonHass wu3MeHYMBOCTb. Kiaccudukanyss MyTauuid: TreHHble, XPOMOCOMHBIE,
reHoMHble. Yactora M OpUYMHBI MyTauuid. MyTareHHble (aKToOpbl. 3aKOH
rOMOJIOTUYECKUX PAZIOB B HAac/leACTBeHHOU uaMeHynBoctu H. U. BaBuiioBa.

BHesepHad HacieCTBEHHOCTb U U3MEHUYUBOCTb.

['eneTuka yesoBeka. Kapuotun yenoBeka. OCHOBHblE MeTO/Ibl TEHETUKHU YeJIOBEKa:
reHeajioruyeckuii, GJIM3HELOBbIN, LIUTOTeHETUYECKUH, OGMOXUMUYECKUH, MOJIEKYJISIPHO-
reHeTHyeckuil. COBpeMeHHOe onpe/ieJieHre TeHOTHUIA: T0JIHOTeHOMHOE CEKBEHUPOBaHMUE,
reHOTUNIMpPOBaHUWe, B TOM uucie ¢ nomouipto [lllP-ananusa. HacnexncrBeHHbie
3aboJieBaHUA  4YeJIOBEKa: reHHbIe 60JIE3HH, 60J1e3HU C  HacJeJCTBEHHOH
NpeApacnooKeHHOCTbI0, XPOMOCOMHbIe 6oJsie3HU. (CoMaTHyecKHhe UM TeHepaTHBHbIE
MyTayuuu. CTBoJIOBble KjeTKW. [IpUHUMOBI 340pOBOTO0 06pa3a »KW3HU, [AUATHOCTHUKY,
npoQUIaKTUKA U JiedeHUsI TeHeTUYeCKUX OoJsiesHed. MeJuKO-reHeTHYecKoe
KOHCYJIbTUpPOBaHMWe. 3HaYeHHe MEeJULIMHCKON FeHeTUKH B NMpeJOTBpPAllleHHUU U JIEUEHUU
reHeTU4eCcKuX 3a60ieBaHU M YesI0BeKa.

JeMoHCcTpanuu:

[loptpetni: I. Mengensn, T. Mopras, I'. e ®pus, C. C. YeTBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuos.

Tabauubl U cxeMbl: «MOHOTMOPHUAHOE CKpelLlMBaHWE U €ro LUTOreHeTudeckas
OCHOBa», «3aKOH pacllelJieHus W ero LUTOTeHeTH4YecKass OCHOBa», «3aKOH YHCTOTHI
rameT», «J/IlMrUOpUJHOe CKpelMBaHUe», «llUTO/MOrHYecKrhe OCHOBBI JUTHUOPHUJHOTO
cKpeluBaHusA», «Melo3», «B3aumMonencTBUe ajieNIbHbIX T€HOB», «['eHeTu4eCKre KapThl
pacTeHUH, )KUBOTHbBIX U YesioBeKa», «['eHeTHKa noJia», «3aKOHOMEPHOCTU HaCJieJOBaHUS],
CLEeNJIEHHOTO C NoJsioM», «KapruoTunbl 4esoBeka U »KUBOTHBIX», «BUJbl U3MEHYHMBOCTU,
«MoaudukanmoHHass UBMEeHUYUBOCTbY, «HaciejoBaHue pe3yc-pakTopar, «['eHeTHKa rpymni
KpOBU», «MyTalnMoOHHasA U3MEeHYUBOCTbY.

0O6opynoBaHue: MoJeaU-alIlJINKaluu «MoHorubpusHoe CKpellMBaHUue»,
«HemosHoe noMHUHMpOBaHUe», «JUrubpuaHoe cKpeljdBaHUe», «[lepeKpECT XpoMOCOMY,
MUKPOCKON U MHUKpomnpemnapat «/lpo3odusa» (HopMma, MyTauuud GOpPMbI KpPbLIbEB HU
OKpackKH TeJia), repbapuit «['0pox moceBHOM».

JlaGopaTopHbIe ¥ IpaKTHYeCKHe PaboThl:

JlabopaTtopHass pa6ota Ne 5. «M3yyeHue pe3ysbTaTOB MOHOTHMOPUJHOTO U
JUTHOPUIHOTO CKpellMBaHUs Y p030(QuIIbl HAa TOTOBBIX MUKpOINpenapaTax».

JlabopaTopHass pa6ota Ne 6. «H3yuyeHue MoAMPUKALMOHHON H3MEHYUBOCTH,
NOCTPOEHME BapUaALlMOHHOIO Psiia U BApUALMOHHOW KPHUBOM».



JlabopaTopHass pa6ora N° 7. «AHasu3 MyTauuil y [Apo30odusabl Ha TOTOBBIX
MUKpoOIlpernapaTax».

[IpakTHyeckas paboTa N2 2. «CocTaBjieHHe U aHAJIU3 POJOCTOBHbBIX YeJ0OBEKa».

Tema 7. Cesnekuusi opraHu3MoB. OCHOBbI GUOTEXHOJIOTHH.

CesleKLIMA KaK HayKa U IpoLecc. 3apox/JaeHue CeJIeKLUU U JJoMeCcTUKanud. Yyenue H.
M. BaBujioBa 0 LieHTpax MNPOUCXOXKJEHHWS U MHOroo6pasusi KyJbTYPHBIX pacTeHHUM.
[leHTpBI NPpOUCXOXKAEHUA JOMAIIHUX )XUBOTHBIX. COPT, IOPOJA, LITAMM.

CoBpeMeHHble METOJbl CeJeKIMU. MaccoBblii W WHAUBUAYaJIbHBIM OTOOpPHI B
CeJIeKLIMM pacTeHWH U KUBOTHBIX. OneHka 3KcTepbepa. biu3kopoacTBeHHOe
CKpellMBaHUe - MUHOpPUAUHT. YucTasa auHUA. CKpellyMBaHUe YUCTBIX JUHUU. ['eTeposuc,
WId TuUbpujHas cuia. HepoacTBeHHoe ckpeliuBaHWe - ayTOpuAWHI. OTAaséHHas
rubpuausanus u eé ycrnexu. McKyccTBeHHBIM MyTareHe3 W IOJIydeHHe IOJIMILJIOW/IOB.
JlocTrxKeHUs cesleKLMU PaCcTeHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

BuoTexHo/10rua Kak oTpac/b IPOU3BOACTBA. [eHHasA UHXeHepHUs. JTalbl CO34aHUA
pexkom6uHaHTHOU JIHK u TpaHcreHHbIX opraHu3MoB. KieToyHas uHxxeHepus. KieTouHble
KYJIbTYPBHI. MuKpoK/0Ha/IbHOE pasMHOXXeHUue pacTeHHUH. KisioHupoBanue
BBICOKONIPOJAYKTHUBHBIX  C€JIbCKOXO3SMCTBEHHBIX  OPraHM3MOB. JKOJIOTUYECKHe |
aTuyeckue npobsembl. 'MO - reHeTU4eCKH MOAUPULIMPOBAHHbIE OPTaHMU3MBbI.

JleMoOHCTpaLuu:

[ToptpeTsi: H. U. BaBunos, U. B. Muuypum, I'. /l. Kapneuenko, M. @. iBaHoB.

Tabauubl U cxeMbl: KapTa «LleHTpbI NPOUCXOXK/AeHUSI U MHOTO06pa3usl KyJbTYPHbBIX
pacteHum», «llopoabl JOMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pPacTeHUN»,
«OTpanénHasa rubpuausanusa», «Paborsl akageMuka M. @. MBaHoBa», «[loaunionaus»,
«O6BEKTHI O6MOTEXHOJIOTHUUY, «Knetounsle KYJIbTYpPBbI v KJIOHUPOBaHHUEY,
«KoHcTpyrpoBaHHe U lIepeHOC FeHOB, XpPOMOCOMD.,

O6opysnoBaHMe: MyJISKM IJIOJOB M KOPHEIUIOAOB AUKUX GOPM M KyJbTYPHBIX
COPTOB pacTeHuM, repbapuil «CesbCKOX0351MCTBEHHbIE PACTEHUSIY.

JlaGopaTopHbIe M NPAaKTUYeCKHUe PabOThI:

Jkckypcus «OCHOBHBIE MeTOZbl U JOCTUXKEHUS CeJIEKLIUU PAaCTEHUW U KHUBOTHBIX
(Ha ceJIeKIMOHHYIO CTaHLMIO, IJIEMEHHYI0 (gepMy, COPTOMCHBITATe/JbHbIM Y4acTOK, B
TeNJIMYHOE X034 CTBO, IabOpaTOPHUI0 arPOYHUBEPCUTETA UM HAYYHOT'O LIeHTPa)».

11 KJIACC

TeMma 1. IBo/IIOLMOHHAA GMOJIOTHA.

[IpeIOCBIIKM BO3HMKHOBEHMS 3BOJIIOLMOHHOW TeOpHU. JIBOJIIOLIMOHHAA TEOpUs U
eé MecTO B 6H0JIOTUH. BiMsiHYe 3BOJIIOIMOHHONM TEOPUHX HA Pa3BUTHE GUOJIOTUH U APYTHUX
HayK.

CBuzeTenbCTBa 3BOJIIOIUU. [laneoHTO/NIOrNYECKUE: 110CJIeI0BATENbHOCTD
NOsIBJIEHUsl BHUJOB B  TNaJ€OHTOJIOTMYECKOM  JIeTONMCH, IepexoAHble  (GOpMBL.
Buoreorpaduyeckue: cXoACTBO U pa3indre ¢ayH U GpJIop MaTEpPUKOB U OCTPOBOB.

IMOpHoOJIOTUYEeCKHe: CXOACTBA U pasjMuvsA  3MOPHOHOB  pasHbIX BH/IOB
IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: rOMOJIOTUYHBIE, aHaJIOTUYHbIE,
pyZMMeHTapHble OpraHbl, aTaBU3Mbl. MoJIeKyJAPHO-OMOXUMHUYECKHE:  CXOJCTBO
MEeXaHHW3MOB HaCJIeICTBEHHOCTH U OCHOBHBIX META60/IMYECKUX TyTeH y BCeX OPraHU3MOB.



JdBosronroHHasa Tteopusa Y. JlapBuHa. [Ipenocel/IKu BO3HMKHOBEHHUs JapBHHU3MA.
JBXKyliMe CUJIbl 3BOJIIOLMUA BHUAOB 10 /JlapBuHy (M36bITOYHOE pa3MHOXKEHWe MpHU
OrpaHUYEHHOCTH PeCypCcoB, HeollpeieJI€éHHAas U3MEHUYUBOCTb, 60pbba 3a CyleCTBOBaHME,
eCTeCTBEHHbIN 0TOOD).

CunTeTHuyeckas Teopus 3BostonuU (CTI) u e€é oCHOBHbIE MOJI0KEHUS.

MukpoaBosatonus. [lonyaanya kak eAMHULA BUJA U 9BOJIIOLMH.

JBrxkyiue cuibl (GakToOpbl) 3BOJIOLUM BHU/I0OB B IpUpoJe. MyTallMOHHBIN NpoLecc
Y KOMOMHATUBHAas U3MeHYMBOCTD. [lonyiMOHHbBIE BOJIHBI U Apeid reHoB. U3onanua u
MHUTpaLus.

EcTecTBeHHbIN 0TOOp — HanpaBasAwUUN GakTop 3BoMOLUNA. DOPMbI €CTECTBEHHOTO
oTbopa.

[Iprcnoco6/1IeHHOCTb  OpPraHU3MOB  KakK pe3yJbTaT 3BojawoLUM. [IpuMepsl
IpUCIOCO6IeHUH y OpraHu3MoB. ApoMop¢ 03kl M MAM0aJallTALUH.

Bug u Bugoo6pasoBanHue. Kputepuu Buga. OcHoBHble GOpMbI BUA000pa30BaHUS:
reorpaduyeckoe, 3K0J0TrHUY€eCKOE.

MakposBosronus. ®opmMmbl 9BOJIIOLUHU: buneruyeckas, JIUBepreHTHas,
KOHBepreHTHas, napaJeabHas. Heo6paTUMOCTb 3BOJIIOLUHU.

[IporcxoxxaeHue OT HecHeLMaJU3UpPOBaHHBIX IHpeAakoB. [Iporpeccupytromas
crieqMaausanya. AjanTUBHAA pafuanus.

JleMOoHCcTpanuu:

[TopTpetsl: K. Jlunuei, XK. B. Jlamapk, Y. JlapuH, B. 0. KoBanesckuii, K. M. Bap, 3.
l'ekkenb, @. Mrosniep, A. H. CeBepLoB.

Tabauubl U cxeMmbl: «Pa3BuTHe opraHhyeckoro Mupa Ha 3emJie», «3apoJblLIv
MIO3BOHOYHBIX >XUBOTHBIX», «ApxeonTepukc», «DopMbl 6GOpbObBI 3a CyIEeCTBOBAHHUEY,
«EcTtecTBeHHBbIN 0T6Op», «MHOroo6pasve COpPTOB pacTeHUI», «MHoroobpasue Mnopoj
>KMBOTHBIX», «Ilonmynisanum», «MyTanoHHas U3MEHYUBOCTBHY, «ApoMopdo3bIy,
«Mamoamantanumu», «061as ereHepanus», «JBMKyIHe CUJIbI 3BOTIOLUNY», «KapTa-cxema
Mapwipyta  nyrtemectsua Y. JlapBuHay, «boppba  3a  cyulecTBOBaHHEY,
«[IprcnocobeHHOCTD OpPraHHu3MOBY, «['eorpaduueckoe BU/I000pa3oBaHUeEY,
«JKo0JIOTHYeCcKOe BU006pa3oBaHUey.

Ob6opyzoBaHME: KOJIJIEKLMS HACEKOMBIX C pa3/IMYHbIMU THUNAMM OKpacKH, Habop
IJIOZIOB U CeMsiH, KoJuleKuusi «[IpuMepbl 3alUTHBIX NPUCHOCO6GJEHUN Y KUBOTHBIXY,
MoJiesib «OCHOBHBIE HANpaBJIeHHUsI 3BOJIIOLMU», 00bEMHAsA Mo/iesib «CTpoeHHe roJI0BHOTO
MO03ra [I03BOHOYHBIX».

Buoreorpadudeckass KapTa MUpa, KosieKius «PopMbl COXpAaHHOCTH HCKOMaeMbIX
)KUBOTHBIX M pacTeHUH», MOJeJb aniMkauua «llepekpécT XpoMOCOM», BJIQXKHBIE
npenapaTbl «Pa3BuTHe HaceKoMoro», «Pa3BUTHe JIATYIIKH», MHKpOIpenapaT
«/Ilpo3oduna» (Hopma, MyTaluu GOpMbl KPblJIbEB U OKPACKHU TeJia).

JlaGopaTopHble ¥ IpaKTHYeCKHe PaboThI:

JlabopaTopHas pa6oTta Ne 1. «CpaBHeHHE BHU/I0B 110 MOPHOJIOrHYECKOMY KPUTEPUIO».

JlabopaTopHas pab6ora N2 2. «OnucaHue NPUCIOCOOGJEHHOCTU OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHe U pa3BUTHeE KU3HU Ha 3eMie.

JloHay4Hble TpeJCTaBJeHUs O 3apOXKAEHWH >KU3HU. HaydHble runoTesbl
BO3HUMKHOBEHMs KM3HU Ha 3eMJe: abUoreHe3 U MaHCIepMUA. XMMHUYeCKas 3BOJIIOLUAL.



AGUOTEeHHBIN CMHTE3 OpraHWYeCKUX BelLleCTB W3 HeOpraHW4YecKuX. JKCIIepUMeHTalbHOe
NO/ATBEPXKAeHNe XMMUYeCKON 3BoIIOIMU. HadyanbHble 3Tanbl 6M0JIOrMYeCKON 3BOJIIOLUM.
['unoresa PHK-mupa. ®opMupoBaHue MeMOpaHHBIX CTPYKTyp M BO3HUKHOBEHHUE
NpOTOKJIeTKH. [lepBble KJIeTKU U UX 3BoJOLUsA. POpMUPOBaHHWE OCHOBHBIX TPYII KUBBIX
OPTraHU3MOB.

PazBuTue xM3HU Ha 3eMse N0 3paM U mepuofaM. Karapxen. Apxenckasd u
npoTepo3oiickas 3pbl. [laseo3olickast apa U eé Mepuofbl: KeMOPHUMCKHUM, OpPJIOBUKCKUH,
CUJIYPUMCKUH, e BOHCKUHM, KAMEHHOYTOJIbHBIH, IEPMCKUU.

Me3o030licKas 3pa ¥ eé nepuo/ibl: TPUACOBBIN, OPCKUM, MEJIOBOM.

KariHo3o0lickas 3pa ¥ e€ nepuobl: NaJeOTeHOBbIN, HEOT€HOBbIM, aHTPONOT€HOBBIU.

XapaKTepuCcTHKa KJMMaTa M TeoJIoTU4ecKux npoueccoB. OCHOBHbIE 3Talbl
3BOJIIOLUM PACTUTEJBHOTO U XKUBOTHOI'0O MUpa. ApoMopdo3bl Y pacTEHUH U KUBOTHBIX.
[loaBseHKe, pacyBeT U BBIMUPaHUeE IPYIII XKUBBIX OPTaHU3MOB.

CucteMa OpraHMYecKoro Mupa KakK oOTpaxeHue 3BoJONMU. OCHOBHbIE
CUCTeMaTHU4YeCKHe IpymIibl OPTaHU3MOB.

JBosilOLMA 4YesiOBeKa. AHTpPOIOJIOTUS KaK Hayka. Pa3BuTue mnpejcTaB/ieHUU O
NPOMCXOXKJEeHUH 4YesioBeKa. MeTo/bl M3ydyeHUA aHTpornoreHesa. CxoJcTBa U pas/ivuyud
yeJioBeKa Y )KUBOTHBIX. CUCTeMaTHYeCcKoe NOJI0KeH e YesloBeKa.

JBrkymue cuibl (dakTopbl) aHTponoreHesa. HaciefcTBeHHass M3MEHYMBOCTb U
ecTeCTBEHHbIM 0TO60p. OOIecTBEHHbIM 006pa3 >KW3HU, HU3TOTOBJIEHHWE OpyAUN TpPyAa,
MBILJIEHHE, peYb.

OcHOBHble CTaJMM U BETBU 3BOJIOIMU YeJIOBEKa: aBCTPaJONUTEeKH, YesoBek
yMesbld, YesoBek mnpaMoxofamui, YesoBek HeaHAepTaJlbCKUM, YesoBeK pasyMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BpeMs CylLieCTBOBaHMs, 00JIaCTb pacHpoOCTpaHeHUs,
06'bEM r0JIOBHOTO MO3ra, 06pas >KU3HH, OpyAUSL.

YesnoBeueckue pacbl. OCHOBHble 6OJibLlIMe pachl: eBponeoujHas (eBpasuiickas),
Herpo-aBCcTpajiouiHasd (3KBaTopUaJsibHasi), MOHTOJIOMJHas (a3MaTCKO-aMepUuKaHCKasi).
YepTel NpUCIIOCOGJEHHOCTH INpejCTaBUTeJed 4YesloBeYeCKUX pac K  yCJIOBUAM
cyuecTBoBaHUA. EAMHCTBO YesioBedyeckux pac. Kputuka pacusma.

JeMOoHCcTpanuu:

[ToptpeTsl: ®. Penuy, JI. [lactep, A. U. Onapun, C. Munnep, I'. Opy, Y. lapBuH.

Tabaunpr u cxembl: «BosHukHoBeHuMe CosiHEYHOM cucTeMbl», «Pa3BuTue
OpTraHUYeCKOro MHUpay, «PacturtenbHas KJIETKa», «KuBoTHas KJIETKa,
«[IpokapuoTudeckass kJjeTka», «CoBpeMeHHass CHUCTeMa OpPraHUYecKoro Mupa»,
«CpaBHEHMEe aHAaTOMHYECKUX YepT CTPOEHUs 4YesioBeKa U 4eJI0BEKOOOpa3HbIX 00e3bsIH»,
«OCHOBHBIE MecCTa NaJIeOHTOJIOTMYECKUX HAXOAOK IpeJKOB COBPEMEHHOIO 4YeJIOBeKa»,
«/lpeBHeNMe J0aU», «/IpeBHUE JtoaU», «IlepBble cOBpeMeHHbIe JI0AU», «HesoBedyeckue
pachI».

O6opynoBanue: myasxku «l[lpoucxoxaeHue 4desoBeka» (6IHOCTbl aBCTPaJIONHUTEKA,
NUMTEKaHTPOMNa, HeaHJepTablia, KPOMaHbOHLA), CJAENKHW WJIM M300pa’keHUsl KaMeHHBIX
opyaui MepBOOBLITHOTO YyeJsioBeKa (kaMHHU-4YOMMEPHI, pybuia, ckpe6.Jia),
reoXpoHoJiIoruyeckass TabsuLa, KoJuieKius «®PopMbl COXpPaHHOCTH MCKOMaeMbIX
)KUBOTHBIX U PACTEHUUN».

JlaGopaTopHbIe M NPAaKTUYeCKHUe PaOOThI:



[IpakTHyeckass pa6ora Ne 1. «M3ydyeHHe HCKONAeMbIX OCTAaTKOB pacTeHUHW U
*KUBOTHBIX B KOJIJIEKIUSIX».

JKCKypCHUs «IBOJIIOLMS OPTaHUYECKOT0 MUpa Ha 3emJsie» (B eCTeCTBEHHO-HAay4YHbIH
WJIM KpaeBeJyeCcKUr My3eil).

Tema 3. OpraHu3Mbl 4 OKpy>Kaloluas cpeja.

JKoJsiorusi Kak Hayka. 3aZjladd U pasfiesibl 3KOJIOTMU. MeToAbl 3KOJIOTUYECKUX
¥cclieJOBaHUU. JKOJIOTUYeCKOe MUPOBO33pEHUE COBPEMEHHOTI0 YeI0BEKa.

Cpenpl 00MTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHas],
BHYTpUOpPraHU3MeHHas.

Jkosornueckre  ¢akrtopbel.  Knaccupukanuss — skoJ0rdueckux  aKTOpPOB:
abrvoTUYecKHe, OUOTHYECKHEe U aHTPONOreHHble. JlelicTBUe 3K0JI0rHYecKMX GaKTOPOB Ha
OpraHU3MBbl.

AbuoTtnyeckue GakKToOpbl: CBeT, TeMIlepaTypa, BJAXHOCTb. PoTonepuoausM.
[Ipucnoco6sieHUs1 OpraHU3MOB K JAeUCTBUI0 abuoTuyeckux (pakTopoB. buosiornueckue
PUTMBL

BuoTtnyeckne ¢akTopbl. Bujbl O6MOTHUYECKUX B3aWMOJEWCTBUN: KOHKYpPEHLUSf,
XUIHUYEeCTBO, CUMM6HO3 U ero ¢opmbl. [lapasuTusM, Koomepaunusi, MYyTyaJu3M,
KOMMEHCa/IU3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMeHca/lu3M, HeEUTpalu3M. 3HaYeHHEe
OMOTHYECKUX B3aUMOJAENUCTBUHU [ CyLleCTBOBAaHUSI OPraHU3MOB B NPUPOJHBIX
COoO0bIIeCcTBax.

JKOJIOTUYECKHE XapaKTepPUCTUKU NONyaAuud. OCHOBHBbIe MOKa3aTeJu NONyJIALUU:
YHCJIEHHOCTb, MJIOTHOCTb, POXJAeMOCTb, CMEPTHOCTb, NPUPOCT, MUrpauusd. [MHaMUKa
YUCJIEHHOCTH NONYJIALHH U e€ perysaLus.

JleMOoHCcTpanuu:

[ToptpeTsl: A. l'ym60sbaT, K. ®. Pysibe, 3. ['ekkeb.

Tabaunpr u cxembl: kapta «[lpupogHble 30HBI 3emun», «Cpefbl 0O0MTaHUA
opraHusMoBy», «Potonepruoausm», «llonynsauun», «3aKOHOMEPHOCTHU POCTa YUCJIEHHOCTHU
HonyJasAuu UHPY30pun-Tydenbku», «[InieBble nenmn».

JlaGopaTopHble ¥ IpaKTHYeCKHe paboThl:

JlabopaTopHas paboTta N2 3. «Mopdosiornyeckre 0CO6eHHOCTH PaCTEHUH U3 pa3HbIX
MeCT 0OUTaHUSAN.

JlabopaTtopHass pa6ota Ne 4. «BiusHHMe cBeTa Ha POCT U pa3BUTHE UYEePEHKOB

KoJleyca.
[IpakTuyeckass pa6ota N2 2. «[loAcCYyéT MJIOTHOCTH MOMYJSALUN pPasHbIX BHUJOB
pacTeHum».
Tema 4. Coo611ecTBa U 3KOJIOTHYECKHE CUCTEMBI.
CoobuiecTBO OpraHusMoB - OuoleHO03. CTpPyKTypbl OHOLIEHO3a: BUJ0Baf,

IIpOCTpaHCTBeHHas, Tpopudeckas (nuieBas). Bugbl-noMuHaHThL. CBSA3U B 6UOLIEHO3e.

JKosioruueckre cucteMbl (3kocuctembl). [loHSTHE 06 3KOCUCTEME U BUOTEOLIEHO3E.
dyHKIIMOHA/NbHbIEe KOMIIOHEHTbl 3KOCUCTEMbI: NPOAYLEHThl, KOHCYMEHTBI, peAyLeHTh.
KpyroBopoT BelllecTB ¥ NOTOK 3HEPTUU B 3KocucTeMe. Tpodpuueckue (MuiieBble) ypOBHU
skocucTeMbl. [InmeBsle nend M ceTd. OCHOBHbIE NOKasaTeJM 3KOCUCTEMbI: OGHoOMacca,
NPOAYKIMs. JKOJOTUYECKHE NMUPAMU/bIL: MPOAYKIUH, YUCJIEHHOCTH, 6roMacchl. CBoHCTBa
3KOCHUCTEM: yCTOMYMBOCTb, CAMOperyasinus, passutue. Cykueccusl.



[IpuposHble 3KOCUCTEMBlL. JKOCHUCTEMBI 03€p M peK. JKOCHCTeMa XBOMHOIO HJIU
IIMPOKOJIMCTBEHHOTIO Jieca.

AHTpOINOreHHbIe 3KOCUCTEMBI. ATPO3KOCUCTEMBI. Yp603KocucTeMbl. Bruosorndeckoe
Y X03IMCTBEHHOE 3HaYeHHe arPO3KOCHUCTEM U YPOOIKOCUCTEM.

BruopasHoo6pa3ve Kak akKTOp yCTOMYMBOCTH 3KocucTeM. CoxpaHeHHe
OM0JIOrMYECKOTO0 Pa3HOOOpa3us Ha 3eMJle.

Yyenue B. U. BepHazckoro o 6uocdepe. ['paHUIlbl, COCTAB U CTPYKTypa 6Uochephl.
2Kusoe BenjectBo u ero pyHkuu. Ocob6eHHOCTU 6Uuocdepbl Kak I100aJlbHON IKOCUCTEMBI.
JluHaMH14YecKkoe paBHOBecHe U 06paTHas CBA3b B 6buocdepe.

KpyroBopoThl BelleCTB U OMOTe0XUMUUYECKUE [IUKIIbI 3JIEMEHTOB (YI/1€po/a, a30Ta).
3oHabHOCTB 6M0ochepbl. OCHOBHbIE GMOMBbI CYIIIH.

YesoBeuecTBO B Ouochepe 3emyin. AHTPONOTEHHble H3MeHEeHUs B Ouocdepe.
['106asbHblE 9KOJIOTMYEeCKHE TPO6JIeMBI.

CocyuiecTBOBaHMe NpUPOAbI U yesoBedecTBa. CoxpaHeHHe GMOpPAa3HOOOpa3Usa Kak
OCHOBa YCTOMYMBOCTU Ouocdepbl. OCHOBA palMOHAJBHOIO yNpaBJeHUS NPUPOJHBIMU
pecypcaMH U UX HUCIOJib30BaHUe. JloCTHXKeHHs OUOJIOTUM U OXpaHa IPUPO/bI.

JeMoHCcTpanuu:

[TopTpeTsr: A. /Ix. Tencay, B. H. Cykaués, B. U. Bepnaackun.

Tabauubl u cxembl: «[luieBble 1enu», «BHOLlEHO3: COCTaB U CTPYKTypa»,
«[IpupogHbie coobiiecTBay», «llenu NUTaHUs», «IKOJOTHYECKAsA THUpaMuia», «buochepa u
4eJIoBeK», «JKOCHCTeMa LIHWPOKOJUCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOTO Jiecay,
«buoneHos BojoéMa», «ArpoieHo3», «[IpuMepHble aHTpPOINOreHHble BO3/eHCTBUSA Ha
npupoay», «BakHellllMe HCTOYHUKHU 3arpsA3HEHUA BO3Jyxa U IPYHTOBBIX BoA», «[loyBa -
BaKHeHIlasi cocTaBJfwouias 6uochepol», «PakTopbl Aerpajanudu noys», «[lapHUKOBBIN
abdekT», «DPaKTOpbl paZMOAKTUBHOIO 3arpssHeHUs Ouocdepbl», «06LIaA CTPYKTypa
6uocdepni», «PacnpocTtpaHeHue XU3HU B GUochepe», «O30HOBBIM 3KpaH 6GUOCHepbI»,
«KpyroBopoT yrieposa B 6uocdepe», «kKKpyroBopoT a3oTa B IpUpPOE».

OGopy/noBaHHe: MoJe/b-aNIJIMKaLKUsA  «TUNUYHbIe  GUOLIEHO3bl», TrepoOapuu
«PacTuTenbHble coobllecTBa», KoJuleKnuu «buorneHo3», «BpeauTenn BakHeHIINX
CeJIbCKOX03SMCTBEHHbIX KYJbTYp», repbapuu M KOJUIEKIIMU PAaCTEeHUH U >KUBOTHBIX,
NpUHAJJiexallue K pa3HbIM 3KOJIOTMYECKMM rpynnaM ojHoro BuAa, KpacHasa kHura
Poccuiickoit ®efepanuy, u306pakeHusi OXpaHsAeMbIX BUJ0OB PAaCTEHUH U )KUBOTHBIX.



[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 BHUOJIOTMH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETO OGPA3OBAHUA

CorsacHo ®I'OC COO, ycraHaB/IMBalOTCA TpeOOBaHUSI K pe3ysbTaTaM OCBOEHUS
oOyyawIIMMHUCA  NporpaMM  CpejHero  o6uero  o06pa3oBaHUsA:  JIMYHOCTHBIM,
MeTanpeMeTHbIM U IpeMeTHBIM.

JINYHOCTHBIE PE3YJIbTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOeHUs ImpeaMeTra «buosorusa»
BblJleJIeHbl CJeJylollMe COCTaBJAW0IMe: O0CO3HAaHUe O00y4aloLMMUCA POCCUHCKON
IpaKJaHCKOW HJIEHTUYHOCTU - TOTOBHOCTU K CaMOPAa3BUTHIO, CaMOCTOSTEJIbHOCTH M
caMoollpe/ie/IeHUI0, HaJlMuMe MOTHUBAlLlMM K 0Oy4YeHHI0 OHOJIOTHH, lieJleHallpaBJeHHOe
pa3BUTHE BHYTPEHHUX YOE€XJEeHHWH JIMYHOCTM Ha OCHOBe KJIIOYEBbIX LIEHHOCTEN U
UCTOPUYECKUX TPaAULUN pPa3BUTHUSA OGHMOJIOTUUECKOT0 3HAHUSA, FOTOBHOCTb U CIIOCOOHOCTH
0o0y4JarlUXcd PYKOBOJCTBOBAaTbCA B CBOEH JeATEeJNbHOCTHM LEeHHOCTHO-CMbICIOBBIMHU
yCTAaHOBKAaMM, NpPHUCYLMMH CHCTeMe OHOJIOTHUYeCKOTo 06pa3oBaHHfA, HaJUuMe
3KO0JIOTUYECKOTO IMPaBOCO3HAHHUSA, CIIOCOOHOCTHU CTaBUThb LeJIM U CTPOUTH >KU3HEHHbIE
IIJIAHBI.

JInyHOCTHBIE pe3y/JbTaTbl OCBOEHUs ImpeaMeTa «buoJOrMa» [OCTUTAOTCA B
e/JMHCTBe yueOHOW U BOCIIUTATE/IbHOU J1eITeJIbHOCTH B COOTBETCTBUH C TPAAULIUOHHBIMHU
POCCUMCKHMHU  COLUMOKYJbTYPHBIMHM, MCTOPUYECKUMHU M JIyXOBHO-HPABCTBEHHbIMHU
LIeHHOCTSIMM, NPUHATBIMM B O0OLlecTBe MNpaBWJIaMU U HOpPMaMHM IOBeJleHUs U
CIOCOGCTBYIOT IpoLeccaM CaMOINO3HAHUS, CAMOBOCIMTAHUSA U CaMOpPa3BUTHSA, Pa3BUTHUA
BHYTpPE€HHEH NO3ULUHU JIMYHOCTH, NAaTPUOTU3MA, YBAKEHUA K 3aKOHY U INPABONOPALKY,
4eJIOBEKY TPy/Ja U CTapllieMy NOKOJIEHHIO, B3BAUMHOI0 yBaXKeHUs1, 6EPEXKHOr0 OTHOILEHUS
K KyJbTYpHOMY HacCJeJWI0 M TpPaULMUAM MHOTOHALlMOHAJbHOro Hapoga Poccuiickoi
depepanuy, NpUpoJe U OKpyKarolien cpege.

JINYHOCTHBIE pe3yJbTaTbl OCBOEHUsl y4eGHOro mnpeamera «buosiorus» [0/KHBI
OoTpakaTb  TOTOBHOCTb M CIOCOOHOCTb  OOYyYalOLIUMXCAd  PYKOBOACTBOBATbCS
chOpMHUPOBAHHONW  BHYTPEHHEW MO3WIMeNd  JIMYHOCTH, CUCTEMOU  LI€HHOCTHBIX
OpHeHTal WM, NO3UTUBHBIX BHYTPEHHUX Y6eX/JeHUMH, COOTBETCTBYIOIUX TPAJAULMOHHBIM
LJeHHOCTSIM POCCHUMCKOro O00I1ecTBa, pacllMpeHHe >KU3HEHHOr0 ONbITa M ONbITa
JleITeJIbHOCTH B IIpoliecCe peaJu3allMd OCHOBHBIX HaIpaBJE€HHUW BOCHUTATENbHOU
JleITeJIbHOCTH, B TOM YHUCJIe B YaCTH:

1) rpa>kJaHCKOro BOCIMTAHUA:

CGOPMUPOBAHHOCTb TPaXKAAHCKOM MO3ULMUA O0Oydarouleroci Kak aKTHUBHOTO H
OTBETCTBEHHOTO 4YJIeHa POCCUICKOI0 0011eCTBa;

OCO3HAHHWEe CBOUX KOHCTUTYLMOHHBIX NpPaB M 003aHHOCTEH, YBa)KeHHe 3aKOHa U
IIpaBONOPSAJKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKON J[AeATeJbHOCTH NpPU CO3JaHUM Yy4eOHBIX
IIPOEKTOB, pelleHUM Y4eOHbIX W M03HaBaTeJbHbIX 3a/a4, BbIIOJHEHUN OUOJIOTMYECKHUX
3KCIEepUMEHTOB;

CIOCOOHOCTb ONpeJie/IiTh COOCTBEHHYI0 NO3MIMI0 IO OTHOIIEHHWIO K SIBJEHUSAM
COBpPEMEHHOM XU3HU U OO'BACHATD €é;



yMeHHe YYUTBbIBaTb B CBOUX [JeWCTBUAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aMMOJIEMCTBUA JIIOJEN C pasHbIMU yOeXJeHUsMH, KYJbTYPHbIMHU LE€HHOCTAMU H
COLIMAJIBHBIM I10JIOKEHHEM;

TOTOBHOCTb K COTPYJAHHWYECTBY B IpoOlLiecCe COBMECTHOTO BbINOJHEHUS y4eOHBIX,
II0O3HABATEeJIbHBIX U HCC/Ie0BaTeJbCKUX 33/la4, YBAXKUTEJIbHOIO OTHOIIEHUSA K MHEHMUIO
ONIIOHEHTOB NPH 06CY>KIeHUU CIIOPHBIX BOIIPOCOB OGMOJIOTUYECKOTO COZlepKaHUS;

TOTOBHOCTb K TYMaHUTApPHOMN U BOJIOHTEPCKOU [1eITeIbHOCTH;

2) NaTpUOTHUYECKOr0 BOCIMTAHUA:

cPOpPMUPOBAHHOCTb POCCUHCKOW TpaKJAaHCKOHM HJIEHTUYHOCTH, NAaTPUOTHU3MA,
yBa)XXEHUS K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH IepeJ; PoauHOM, ropaocTtu 3a
CBOM KpaH, cBow PoauHy, CcBOM 4A3bIK M KyJbTypy, HpOLJIOE MW HacTosllee
MHOTOHAalMOHaJIbHOT0 Hapoza Poccuy;

LIeHHOCTHOE OTHOLIeHWe K IPUPOJAHOMY HaC/JAeJUI0 U NaMATHUKAM IPUPOJBDI,
JOCTUKeHUAAM Poccru B HayKe, MCKYCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;

CNOCOOGHOCTDb OLlEHUBAThb BKJAJ, POCCUMCKUX YYEHBIX B CTAaHOBJIEHHME U pa3BUTHeE
©10JI0TUM, NOHUMAHUs 3HAuYeHUs1 OMOJIOTMM B MO3HAHUM 3aKOHOB NPHUPOJbI, B KU3HU
YyeJI0BEKa U COBPEMEHHOTO0 00111eCTBa;

ujleiHasgd yO0exXJEéHHOCTb, TOTOBHOCTb K CJHyXeHHI0 M 3amute OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro Cyb0y;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHMe JAYXOBHBIX IEeHHOCTEN POCCUMCKOT0 HApO/a;

cPOPMUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOT0 IOBE/IeHUS;

CIIOCOOHOCTb OLeHUBATh CUTyalMl0 W IPUHMMaTb OCO3HAaHHble peLIeHUs,
OPUEHTUPYSACh Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIeHHOCTH;

OCO3HaHMe JIMYHOTO BKJ1a/ja B IOCTPOEHHE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIEHHWe K CBOMM pOJHUTENAM, CO3JaHHUI0 CeMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUA LIEHHOCTEHM CeMENHOW »KHW3HU B COOTBETCTBHUM C TPaJULUAMU
HapoJoB Poccuuy;

4) 3cTEeTUYEeCKOro BOCIUTAHUA:

3CTeTUYeCKOoe OTHOUIEHWe K MMWPY, BKJIOYas 3CTETUKYy ObITa, HAy4YHOTO M
TEeXHUYEeCKOT0 TBOPYECTBA, CIOPTA, TPYAa, 00L1eCTBEHHBIX OTHOLIEHUH;

IIOHMMaHHe 3MOLMOHAJIBHOI'0 BO3,eCTBUS XKUBOW IPUPOABI U €€ LIeHHOCTH;

TOTOBHOCTb K CaMOBBIPaXK€HHUIO B pa3HbIX BU/JIaX UCKYCCTBA, CTpPeMJIeHHEe NIPOABJIATh
KayeCcTBa TBOPYECKOM JIMYHOCTY;

5) ¢usuvyeckoro BocnuTaHus, (OPMHUPOBAHUA KyJbTypbl 340pPOBbS H
3MOLMOHAJILHOI'O 6/1aronoJy4us:

NOHMMaHUe U peasu3alys 3/J0pOBOro M 6e30MacHOro obpasa XU3HU (370poBoe
NUTaHHe, COOJIIOJleHue TUIrMeHWYeCKUX NpaBUJ U HOPM, COaJlaHCUPOBAHHBIA peXHUM
3aHATHUU U OTAbIXA, peryJsipHas ¢usndeckass akTUBHOCTD), 6€peXHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTI'0 OTHOLIEHUS K CO6CTBEHHOMY PU3NYeCKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMaHUe LeHHOCTU NMpaBUJ MHAMBUAYAJBHOTO U KOJIJIEKTUBHOTO 6€30MacHOro
NOBeJleHUs B CUTyalUsX, yTPOXKAOLIUX 3/J0POBbIO U )KU3HH JIIOJIeH;

OCO3HAHMWE TMOCJe[CTBUU W HENPUATUS BpeJHBbIX MNpPUBbIYEK (yHnoTpeb/ieHus
aJIKOT0JIs], HAPKOTUKOB, KypeHHUs);

6) TpyA0BOro BOCIUTAHMA:



TOTOBHOCTb K TPY/Yy, 0CO3HaHMe [JeHHOCTH MacTepCTBa, TPYA0JII06HE;

FOTOBHOCTh K aKTHBHOM [JIeATeJIbHOCTH TEXHOJOTHUYECKOW M colMaJibHOH
HalpaBJIeHHOCTH, CHOCOOHOCTh HWHUIMHUPOBATh, IJIAHUPOBATb U CaMOCTOSTEJBbHO
BBINIOJIHATD TAKY0 AeATeJbHOCTb;

UHTepeC K pasJu4yHbIM cdepaM npodecCHOHANTBHOW [esATeNbHOCTH, YMeHHe
CcoBepulaTh OCO3HAHHBIM BbBIOOp OyAyliel mpodeccud W pead30BbIBAaTb COOCTBEHHbIE
’KW3HEHHbIe IIJIaHbI;

TOTOBHOCTb M CIOCOOHOCTb K 06pa30BaHHI0 U CaMOOOpPa30BaHUI0 HA MPOTSIKEHUU
BCeH KU3HU;

7) 3K0J1I0rU4eCKOro BOCIUTAHUA:

JKOJIOTMYEeCKH lieslecoobpa3Hoe OTHOLIEHWe K NpUpoJie KaK UCTOYHUKY >KM3HU Ha
3eMJie, OCHOBe eé CyIleCTBOBaHUS;

NOBBbILIEHWE  YPOBHSA  3JKOJIOTMYECKOM  KyJIbTYpbl: INpUOOpeTeHHe  ONbITa
IJIAHMPOBAHUs TMOCTYNKOB U OLEHKUM UX BO3MOXXHBIX MOCJEACTBUU [/l OKpYXKawllen
cpeAbl;

OCO3HaHMUe I106aJbHOr0 XapaKTepa 3K0JIOTMYeCKUX Npo6JieM U yTel UX pelleHUs;

CMOCOOGHOCTb MCNOJIb30BaTh NpUOOpeTaeMble NPU M3yYeHUHU OGHUOJIOTMM 3HAHUA U
yMeHUs NpPU pellleHUH Npob6JieM, CBA3aHHBIX C pAallMOHaJIbHBIM MPUPOJONOJIb30BaHUEM
(cobnroaeHMe TpaBUJI NIOBeJleHUs B IPUPO/ie, HallpaBJIeHHbIX HA COXpaHeHUe PaBHOBECHS
B 3KOCHUCTEMaX, OXpaHy BHU/I0B, 3KOCUCTEM, buocdephl);

aKTUBHOE HeNpUATHEe [AeWCTBUM, NPUHOCALIMX BpeJ OKpYyXKawlled NPpUPOAHOH
cpefe, yMeHUe IIPOrHO3UPOBATb HeOJAronpUsATHbIE 3SKOJIOTHUYECKHEe IOCJeCTBUSA
npeANpPUHUMMaeMBbIX JeMCTBUM U NIpeJ0TBPALLATh UX;

Ha/IM4ve pa3BUTOr0 3KOJIOTMYECKOT0 MbILJIEHHUS, 3KOJIOTUYECKOHN KYJIbTYPhI, ONbITA
JleITeJIbHOCTH 3KOJIOTUYECKOW HaIlpaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA HUMH B
[I03HABaTeJIbHOY, KOMMYHUKAaTUBHOM U COLMA/IbHOM NPAKTHKe, TOTOBHOCTH K Yy4aCTHUIO B
NPaKTUYECKOU [edTeJIbHOCTHU 3KOJIOTMYeCKON HAallpaBJIEHHOCTH;

8) HeHHOCTH Hay4YHOr0 NO3HAHHUA:

cPOPMUPOBAHHOCTb MUPOBO33pEHHUS, COOTBETCTBYIOLLEI0 COBPEMEHHOMY YPOBHIO
pa3sBUTUS HAyKW U OOIeCTBEHHONM NPAKTUKH, OCHOBAHHOTO Ha Juajore KyJbTyp,
CMOCOOCTBYIOILEr'0 0CO3HAHUIO CBOET0 MeCTa B MOJIMKYJIbTYPHOM MUDE;

COBEpILIEHCTBOBAaHWE S3BIKOBOM M 4YHUTATeJbCKOW KyJbTypbl KaK CpeJACTBa
B3aMMO/IeMCTBUSA MeX/y JIIObMHU U IO3HAHUA MUPA;

IIOHMMaHUe crelUPUKH OMOJIOrMH KaK HayKH, 0OCO3HAHUs e€ poJii B GOpMHUPOBaHUU
pallMOHAJIBHOTO HAy4YHOTrO MBbIIJIEHNUS, CO3JaHUM 1eJIOCTHOIO NpeJCTaBJeHUsa 00
OKpYy’)KalwllleM MHpe KaK O eJWHCTBe NPHUPOJbI, 4YesJoBeKa MU 06LlecTBa, B MO3HAHUHU
IPUPOJAHBIX 3aKOHOMEPHOCTEM W pelleHWU Npob/ieM COXpaHeHUsT MPHUPOLHOTO
paBHOBECHS;

yOoexXZJEHHOCTb B 3HAYUMMOCTHM OWOJIOTUM [Ji1 COBPEMEHHOW IMBUJIM3ALUU:
obecrieyeHUsT HOBOTO YPOBHS pPa3BUTHUS MeJUIUHBI, CO3JJaHUEe IepCHeKTUBHbIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaThb PeCcypcHble NpPOO6JieMbl Pa3BUTHS YeJIOBEYECTB3,
IIOMCKa MyTel BbIX0/a U3 IJ1I06aJbHBIX 9KOJIOTUYECKUX TP0o6JIeM U obecniedyeHUs lepexoa
K YCTOWYMBOMY Pa3BUTHIO, PALlMOHAJIbLHOMY HCII0JIb30BAaHHUIO NMPUPOJHBIX PECYpCcOB M
$opMHpPOBaHNIO HOBBIX CTAHAAPTOB XKU3HU;



3aMHTEPEeCOBAaHHOCTb B MOJIyYeHUHU OHOJIOTUYECKUX 3HAHHWU B ILieJIIX MOBBIIIEHUS
001leld KyJbTypbl, €CTECTBEHHO-HAayYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
GYHKIIMOHA/IbHON IPaMOTHOCTH 06y4arwuxcs, GopMUpyeMoi IpU U3yYeHUH OGUOJIOTHY;

NOHMMaHUe CYyILIHOCTU MeTO/I0B NN03HAHMUS, UCII0JIb3YEeMBbIX B €CTECTBEHHbIX HayKax,
CIIOCOOHOCTH HCII0JIb30BaTh IOJly4aeMble 3HAHUSA JAJS aHa/M3a U OObICHEHUS SBJIEHUU
OKpY>Kallllero MMpa U NPOUCXOAALIMX B HEM U3MeHEeHUH, yMeHUe JleJlaTb 000CHOBaHHbIE
3aKJ/II0YEeHUS1 Ha OCHOBe Hay4yHbIX GaKTOB M MMEIUIMXCA JaHHBIX C LeJIbI0 MOJIyYeHUs
JlOCTOBEPHBIX BbIBOJIOB;

CMOCOOGHOCTB CaMOCTOATEJIBHO UCII0JIb30BaTh 6U0JIOTMYeCKUe 3HAHUA JJIs1 pellleHus
po6J/ieM B pea/IbHbIX }KU3HEHHbIX CUTyalUfX;

OCO3HaHHWEe [IeHHOCTH HAy4YHOW [eATeJIbHOCTH, TOTOBHOCTb OCYILECTBJATb
NPOEKTHYIO U UCCJIe[0BATEbCKYIO eATeJbHOCTb UHAUBU/YAIbHO U B FPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTD K HENPePbIBHOMY 06pa30BaHUI0O U CaM00OpPa30BaHUI0, K
aKTUBHOMY IOJIYyYeHHUIO HOBBIX 3HaHHUHM MO OUOJIOTUU B COOTBETCTBUU C KU3HEHHBIMHU
NOTPEe6HOCTSIMH.

METANPEAMETHBIE PE3YJ/IbTATbI

MeTanpeameTHble pe3y/abTaTbl OCBOEHUs ydebHoro mnpejgmera «buosorusa»
BKJIIOYAIOT:  3HauuMble A  (GOpPMHUPOBAaHHWA  MHUPOBO33peHUsA  OOydYaroOIIMXCH
MEXAVCUUIIMHAPHbIE (MeXNpeAMeTHble) OOleHayyHble TMOHSATUS, OTpaXkarljue
11eJIOCTHOCTb HAyYHOH KapTUHBI MUpa U clieliuGUKy METOJ0B I0O3HAHMUS, UCII0JIb3yEMBIX B
eCTeCTBEHHbIX HayKaX (BellecTBO, IHEPTHUs, sIBJIeHUe, IPOLecC, CUCTEeMA, HAyYHbIH (akKT,
INPUHLMI, TUMIOTe3a, 3aKOHOMEpPHOCTb, 3aKOH, TeOopHs, MCCle[oBaHHUe, HabJIIOJeHHe,
U3MepeHHe, SKCIEePUMEHT M  JPYTHMX), YHUBepCaJbHble Yy4eOHble JelCTBHUA

(mo3HaBaTe/bHbIE, KOMMYHHUKaTHUBHBbIE, peryJsiTUBHbIE), obecneyunBamwle
dbopMupoBaHve GYHKLHMOHAJbHOW TIpPaMOTHOCTH U  COLMAJbHOM  KOMIIETEHL U
00yyaroIuxcs, CMOCOOGHOCTD oby4aromuxcs MCI0JIb30BaTh OCBOEHHbIE

MEeX/UCIUIVIMHAPHbIE, MHPOBO33peHYeCKHe 3HaHUS M yHUBepcaJbHble y4YebGHbIE
JleHiCTBUS B IO3HABATEJbHOUN U COLJMA/IbHOM MPaKTHKe.

MeTanpeaMeTHble  pe3yJbTaThbl OCBOEHUSI MPOTPaMMbl  CpeJHEro OO6Iero
00pa30BaHUs JOKHBI OTPaXKaTh:

OBJy1a/leHHe YHUBEPCa/IbHbIMM Y4€OHbIMH NO3HABATE/IbHBIMH JAE€MCTBUAMM:

1) 6a30Bbl€e JIOTUYECKUE AEHACTBUS:

CaMOCTOSTeJIbHO GOPMYSIUPOBATh U AKTYyaJM3HUPOBATH MPOO6JIEMY, pacCMaTPUBATh
eé BCeCTOpOHHE;

WCII0JIb30BaTh NMPU OCBOEHHWH 3HAHUU MPHUEMBI JIOTUYECKOTO MbIIJIEHUS (aHAIU33,
CUHTe3a, CpaBHeHHUs, KJaccuPpUKalK, 06061IeHHs), paCKPbIBATh CMbICA GUOJOTHYECKUX
NOHATUU (BbIAEJATh WX XapaKTepHble MPU3HAKH, YCTAHABJMBATbh CBSI3U C JPYTrUMH
NOHSATUSIMU);

onpeJiesIsiTh e/ 1eITeJIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTbD Pe3yJIbTaThI AEATEJTbHOCTH C MOCTABJIEHHBIMU 1[€JISIMY;

MCII0JIb30BaTb OHOJIOTHUYECKUE MOHATUA [AJ 00bsicHeHUs (GaKTOB U sIBJEHUU
»KUBOU MPUPOJbI;



CTPOMUTDb JIOTUYECKUe paccyXJeHUs (MHAYKTUBHbIE, e [yKTUBHbIE, 10 aHAJOIUH),
BbISIBJIITh 3aKOHOMEPHOCTM W TNPOTHUBOpPEYHUs] B pacCMaTPUBAEMBIX SBJIEHUSX,
dbopMyIMpOBaTh BBIBO/IbI U 3aKJIIOUEHUS;

IPUMEHSITb CXeMHO-MOJeJibHble CpeJCTBa /JJisl Mpe/ACTaBJeHUs CylleCTBEHHbIX
CBsI3el U OTHOLIEHWH B U3y4aeMbIX OMOJIOTMYECKUX 00'bEKTax, a TakKkKe MPOTHUBOpPEYUH
pa3HOro po/a, BbISIBJEHHBIX B Pa3JIMYHbIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

paspabaTbiBaTh IJIAaH pellleHHus Mpo6JeMbl € Y4E€TOM aHa/lu3a HMeLUXCcs
MaTepHUaJbHbIX U HEMAaTepPHUAIbHbBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B [eATeJbHOCTb, OLlEHMBAaTb COOTBETCTBHE pe3y/IbTATOB
11eJIsIM, OLleHUBATh PUCKU NOC/IeICTBUH 1eITE€IbHOCTH;

KOOPJMHUPOBATh M BBINOJHATb paboTy B YCJOBUAX peasbHOro, BUPTYaJbHOr0 U
KOMOGUHHUPOBAHHOT'O B3aUMO/IENCTBHS;

pa3BUBaThb KpeaTHBHOE MblIIJIEHHE IIPU pellleHUH >KU3HEeHHBIX IP06JieM.

2) 6a30Bble UCCae0BaTe/IbCKHE AeNCTBUA:

BJIaIeTb HaBblKaMM Yy4ebGHO-UCC/Ie[0BaTeJbCKOM M IPOEKTHON /[esTeNbHOCTH,
HaBbIKaMU paspelleHrs] NMPo6JeM, CIOCOGHOCTbIO U TOTOBHOCTbIO K CAMOCTOSITEJIbHOMY
IIOMCKYy MEeTOJ0OB pellleHUs] NMpPaKTUYeCKUX 3a/ay, NMPHUMEHEHHUI0 DPa3JIM4YHbIX MeTOJI0B
MIO3HAHMUS;

MCI0JIb30BaTh pa3/IMYHble BU/bI eI TEeJbHOCTH 10 M0Jy4YeHHI0 HOBOTO 3HAaHUS, €ro
UMHTepIpeTaly, NIpeo6pa3oBaHUI0 U MPUMEHEHUIO B yUeOHBIX CUTyalUsX, B TOM 4HCJIe
IIpY CO3JJlaHUM y4eOHBIX U COLlMAIbHBIX IPOEKTOB;

bopMUpoBaTh HAy4YHbIA THIN MbIIJIEHHS, BJAJeTh HAy4YHOW TEPMHUHOJIOTHEH,
KJII0UeBbIMU NOHATUSIMHU U MeTO/IaMU;

CTaBUTb U  (QOpPMyJMpPOBaTb COOCTBEHHble 3aJladd B 00pa3oBaTeJbHOU
JleTeJIbHOCTH Y )KU3HEHHBIX CUTYaLUX;

BbIABJIATh IPUUYUHHO-CJIeICTBEHHbIE CBAA3U U aKTya/IM3MpPOBaTh 3a/ja4y, BblJBUTaTh
TUNOTEe3y e€ pellleHHs], HaX0JUTb apryMeHTHI /Js J0OKAa3aTeJbCTBa CBOUX YTBEPKJEHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH pellleHuUs;

aHAJIM3UPOBaTh NOJYYEHHbIE B XOJe pelleHUs 33/auyu pe3yJbTaTbl, KPUTHYECKU
OLIeHHMBATb UX JJOCTOBEPHOCTh, IPOrHO3UPOBATb U3MEHEHNeE B HOBBIX YCJIOBUSX;

JlaBaTh OLlEHKY HOBBIM CUTYallMsM, OLleHUBATbh IPUOOPETEHHBIN OMbIT;

OCYILLeCTBJIAATD lieJleHallpaBJIeHHbIN [TIOMCK NlepeHoca CpeJiCTB U CII0COO60B e CTBUA
B IpodeCCUOHA/IbHYIO CPEY;

yMeTb IEepeHOCUTb 3HaHWA B I[03HABaTeJbHYI0 W MpPaKTHYECKyl 06J1acTH
KU3HEAEeSATENbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPeIMETHBIX 00/1acTel;

BbI/IBUTaTh HOBbIE U/IEH, NIpeJjaraTb OpUruHaJbHbIE NOAX0/Abl U PELIEHUSs], CTABUTD
npo6JieMbl U 3a/ja4y, [0NyCKalol1e albTepHAaTUBHbIE pPellleHu .

3) pa6ota c uHpopmManuen:

OpPUEHTHPOBATbCA B pPA3JIMUHBIX MCTOYHMKAX HHQPOpPMALUMU (TeKCTe y4yeOHOro
0CcOoOMsl, HAYYHO-TOMYJIIPHON JIUTEpaType, GUOJOTUYECKUX CJI0BAapsIX M CIIPAaBOYHHUKAX,
KOMIIbIOTEPHBIX 6a3ax JaHHbIX, B MHTepHeTe), aHaIUu3UpoBaTb HHPOPMALUIO PAa3IUYHbIX
BUZIOB U GOpPM TMpeACTaBJeHUs, KPUTHUYECKH OLEHUBAaTb €€ JOCTOBEPHOCTb U
HeNpOTHUBOPEYHUBOCTH;



dbopMyIMpOBaTh 3aPOChl U NPUMEHATb pa3/IMyHble MeTO/bl IIPU MOKCKe U 0TOOope
6uosiornueckoi nHopMaL My, He06X04UMOH [1Jisl BbINOJIHEHHUS YUeOHbIX 3a/a4;

npuo6peTaTb  ONBIT  HWCIOJb30BaHUA  HMHPOPMALHOHHO-KOMMYHHKATHUBHbBIX
TEXHOJIOTUH, COBEpPLIEHCTBOBATb KYJbTYPY aKTHUBHOTO HCIOJb30BaHUS pPa3JIUYHbBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOUPATh ONTUMaJIbHYI0 GOpMy MpeAcTaBJeHUs OUOJOrUUYECKON
nHbopMaIuu (cxeMbl, rpadUKH, AUArPAMMBbIl, TaOJIUIbI, PUCYHKHU U APYTOE);

MCI0JIb30BaTh HAy4YHbIN SI3bIK B KayecTBe CpeJCcTBa NpU paboTe ¢ 6GUOJIOrHYeCKOU
uHpopMalnyeil: NpPUMEeHATb XUMHUYecKHe, QU3MYeCKMe K MaTeMaTH4yeCKue 3HaKU U
CUMBOJIbI, pOopMyJibl, abOpeBUATYPY, HOMEHKJ/IATYpPy, UCIOJAb30BaTh U NPeobpPa30BbIBATh
3HAKOBO-CUMBOJIMY€eCKHe CpeJiCTBa HAIJIsAHOCTY;

BJIaJIETh HAaBbIKAMM paclo3HaBaHUS W 3alIUTbl MHopManuu, WHGOPMALUOHHOU
6e30MacHOCTH JINYHOCTH.

OBJlafieHM e YHMBEPCA/IbHBIMU KOMMYHUKAaTUBHBIMU JAE€MCTBUSAMM:

1) oGuieHue:

OCYILeCTBJIATh KOMMYHHKaLlMM BO BceX cdepax >KU3HH, aKTUBHO y4acTBOBaTb B
Jiiajiore WM AUCKYCCUM IO CyIeCTBY 06CYy»/JaeMol TeMbl (yMeHHe 3aJjaBaTb BOIPOCHI,
BbICKA3bIBaTh CYXJEHUSI OTHOCUTEJbHO BBINOJHEHUS NpeJjlaraeMoi 3a/jlaud, YYUThIBATh
MHTepechl U COTJIaCOBAaHHOCTb MO3ULUH PYTUX YYaCTHUKOB AUaJIora UM JUCKYCCUHN);

pacno3HaBaTb HeBepOa/ibHble CpeJACTBA  OOLeHHWs, TMOHUMAThb 3HA4YEHUE
COLIMAJIbHBIX 3HAKOB, NpPeJNOCbIJIOK BO3HUKHOBEHHS KOHQJIMKTHBIX CUTYallMH, YMeTb
CMAr4aTb KOHQJIUKTHI U BECTU IEPETOBOPHI;

BJa/IeTb Ppa3/JIMYHBIMHA CHOCOGAMU OOIlleHUs M B3aUMOJAENCTBHUs, NOHMMATh
HaMepeHUsl JPYTUX JIIoJel, NPOosBASATh YBaXKUTEJIbHOE OTHOLIEHHE K COOecelHUKY U B
KOppeKTHOH ¢popMe GOpMyIMpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHMS C UCNOJIb30BaHUEM 3bIKOBBIX
CpeACTB.

2) coBMecTHas AeATe/IbHOCTb:

MOHMMAThb U UCNO0JIb30BaTh MPEUMYILECTBA KOMAaHAHON U MHAUBU/AYAJIbHON PabOThI
IpU pelleHUH GHOJIOTUYEeCKOM NMpo6sieMbl, 060CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHUs
rpynnoBbIix GOpM B3aUMO/IEMCTBUS IPU pelleHUH yie6HOU 3a/ja4y;

BbIOUPATb TEMAaTUKY U MeTO/bl COBMECTHBIX JeICTBUM € Y4ETOM O6LIMX UHTEPECOB
¥ BO3MOXKHOCTEH KaX/|0T0 YJieHa KOJIJIEKTUBA;

IPUHUMATB LieJIU COBMECTHOM /leATeJIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATh
JEeVCTBUS 110 e€ JOCTXKEHHUIO: COCTABJIATbD IJIaH AEeUCTBUM, pacnpenessiTb POJU C YYETOM
MHEHUH YYaCTHUKOB, 06CYX/aThb pe3y/IbTaTbl COBMECTHOU paboThl;

OLIEHWBATh KavyeCcTBO CBOEro BKJ3aJa M KaXKJIOr0 y4yacTHHMKAa KOMaHJbl B OOLIWN
pe3y/bTaT 10 pa3paboTaHHBIM KPUTEPHUSM;

npejJlaraTb HOBble TNPOEKThbI, OLEHUBaTb HJeM C T[O03WLUM HOBHU3HBI,
OPUTMHAJIbHOCTH, IPAKTUYEeCKON 3HAYMMOCTHY;

OCYILECTBJIATh NMO3UTHUBHOE CTPAaTernyeckoe MoBeJleHUE B PA3/IMUHBIX CUTYaALMSIX,
IPOSABJATh TBOPYECTBO U BOOOPakeHHe, ObITb UHULIUATUBHBIM.

OBJlafileHM e YHHBEPCA/IbHBIMU PETy/IITUBHBIMU AeCTBUAMM:

1) camoopraHusanus:



MCII0JIb30BaTh OMOJIOTUYECKHEe 3HAHUSA JJis BbIsIBJIeHUs NMPo6JieM U UX pelleHHUs B
*KU3HEHHBIX U Y4eOHBIX CUTyallUsX;

BbIOMpATh Ha OCHOBE GUOJIOTUYECKUX 3HAHUM LiesieBble U CMbICJIOBblE YCTAHOBKHU B
CBOUX JEMCTBHUSAX M MOCTYIKAX [0 OTHOIIEHUIO K >KUBOU MPUPOJIE, CBOEMY 3/J0POBBI0 U
3/10POBbI0 OKPYKAIOILUX;

CaMOCTOSITEJIbHO  OCYIIECTBJISATh IO03HABATEJbHYI [IeITeJIbHOCTb, BbISBJATD
npo6/ieMbl, CTaBUTb U (GOpPMYJUPOBaTh COOCTBEHHble 3aJlaud B 00pa3oBaTe/bHOU
JlesITeJIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSATEJIbHO COCTaBJISITh IJIaH pellleHUs] Npo6JeMbl C y4ETOM HMEKLUXCS
pecypcoB, COGCTBEHHbBIX BO3MOXKHOCTEHN U MPeNOYTEHU;

JlaBaTh OLEHKY HOBBbIM CUTyalLUsIM;

paclUpsTh paMKH y4eOHOT0 MpeJiMeTa Ha OCHOBE JIMYHBIX TPeANOYTEHUH;

JleslaTb OCO3HAHHBbIM BbIOOp, apryMEHTHPOBATh €ro, 6paThb OTBETCTBEHHOCTb 3a
pellieHUe;

OLIEHUBATb NPUOOPETEHHBIN OMBIT;

Cnoco6CTBOBaTh GOPMHUPOBAHUIO U MPOSIBJIEHUIO IIUPOKOW 3PYJAUIIMU B Pa3HBIX
006J/1aCcTSAX 3HAHWUM, NOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeJbHbIA W KYJbTYPHbIN
YPOBEHbD.

2) CaMOKOHTPOIb:

JlaBaTh OIIEHKY HOBBIM CUTyal[UsiM, BHOCHUTb KOPPEKTHUBBI B JeSATeJbHOCTb,
OLIEHUBATb COOTBETCTBUE PE3YJIbTATOB LiEJIsIM;

BJIQJIeTh HABbIKAMHU I03HABaTeJbHOU pedJieKCMM KaK OCO3HAHHUS COBepIlaeMbIX
JleMCTBUM U MBICJIUTE/NbHbBIX MPOLECCOB, UX Pe3yJIbTaTOB U OCHOBAHWUM, MCIOJIb30BaTh
npuéMbl pedieKCHHU JIJis OLIeHKU CUTYAIMU, BbIGOpA BEPHOIO pellleHus;

yMeTb OLleHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PeLIeHUs 110 UX CHUKEHHIO;

NPpUHUMATb MOTHBBI M apryMeHTbl JpPYyrux Mpd aHa/lM3e pe3yJbTaToB
JlesITeJIbHOCTH;

3) npuHATHE Ce6s U APYTHUX:

NPUHUMATh Cebs1, MOHUMAas CBOU HEeIOCTATKH U JIOCTOUHCTBA;

NPpUHUMATb MOTHBBI M apryMeHTbl JpPYyrux Mpd aHa/lM3e pe3y/bTaToB
JlesITeJIbHOCTH;

NpHU3HaBaTh CBOE NPaBO U NPABO APYTrUX Ha OLIUOKHU;

Pa3BUBATH CIOCOOGHOCTb MOHUMATh MU C MO3UIUH APYTOT0 YeJ0OBEKA.

INPEAMETHBIE PE3YJ/IbTATDI

[IpeagMeTHble pe3ysibTaTbl ocBoeHUs nporpammbl COO mo 6uosioruu Ha 6a30BOM
ypPOBHe BKJIOYAKT crnenuduyeckue Jias ydyebHoro mnpegMmera «buosiorus» HaydHble
3HaHHUSA, YMEHHUS U CII0COOBI eCTBUM 110 OCBOEHHUIO, HHTEPIpeTaLluK U NPeobpa30BaHUI0
3HaHUH, BUABI [1eTeJbHOCTHU IO MOJyYeHUI0 HOBOrO 3HAaHMA U NPUMEHEHUIO0 3HAaHUU B
pa3JIMYHbBIX YYeOHBIX CUTyalUsX, @ TAKXKe B pea/IbHbIX XKU3HEHHBIX CUTYallUsX, CB3aHHbIX
c 6uosiorvent. B nporpamMme npeJiMeTHbIe pe3y/AbTaThl IPe/CTaBJIEHbI [10 FOJaM 00y4eHu .

[IpefMeTHbIe pe3ysbTaThl 0CBOeHUS yyebHOro npegmera «buosiorus» e 10 kaacce
JLOJDKHBI OTpaXKaTh:



cpOpPMHUPOBAHHOCTb 3HAHUU O MeCTe U PO/ OGUOJIOTUU B CUCTEMe HAayYHOTO 3HAHUS
€CTeCTBEHHbIX HayK, B GOPMHPOBAaHUMU COBPEMEHHOW eCTECTBEHHO-HAyYHOM KapTHHBI
MHpa M HAy4yHOrO MHPOBO33pEHHs], O BKJAJle POCCUHCKUX U 3apyOeXHbIX Y4YEHDIX-
610JI0r0OB B pa3BUTHE GHMOJIOTUH, QYHKIIMOHAJbHON rPaMOTHOCTH YesIoBeKa JJ1sl pelieHUst
»KU3HEHHBIX 3a/aY;

yMEeHUE PACKpbIBATh COJep:KaHHe GUOJIOTMYECKUX TEPMHUHOB U MOHSATHHN: KU3Hb,
KJIeTKa, OpraHu3M, MeTab6o/im3M (0OMeH BeleCTB U NpeBpallleHue 3Heprur), roMeocTas
(camoperynsiuusi), ypoBHeBasi OpraHM3alusl KUBBIX CHCTEM, CaMOBOCIPOW3BEJEHUE
(penpoaykuus), HacaeACTBEHHOCTb, U3SMEHYHUBOCTD, POCT U Pa3BUTHE;

yMeHWe  u3JlaraTb  OHOJIOTUYEeCKHe  Teopud  (KJeTO4YHas, XpPOMOCOMHas,
MyTalMOHHasl, LleHTpaJbHasa JorMa MoJIeKyJsapHOU 6uosioruu), 3akonsl (I. Mengens, T.
Moprana, H. U. BaBusioBa) U ydyeHusi (0 LeHTpax MHOroo6pasuss U MPOUCXOXK/JEHUS
KyJbTypHbIX pacTeHud H. WU. BaBusioBa), omnpejenaTb rpaHULbl UX NPUMEHHUMOCTH K
»KUBBIM CHCTEMaM;

yMeHHe BJIaJleTb MeTOJaMM Hay4yHOro IO3HaHUs B OMOJIOTHM: HaOJI0JeHue U
ONMHMCAaHUE >KUBBIX CHCTEM, IMpPOLECCOB M SBJIEHUH, OpraHM3auusi MU MpOBeJeHUe
OMO0JIOrMYeCKOr0 3IKCIIEePUMEHTA, BbIABW)KEHUE TUIOTe3bl, BbISBJIEHHE 3aBUCUMOCTH
MeXJy UCCAeLyeMbIMH BeJWYMHAMH, OOGbsICHEHHE IIOJYYEHHBIX PE3yJbTaTOB,
MCIO0JIb30BaHHBbIX HAy4YHbIX MOHATHUH, TEOPUHW M 3aKOHOB, YMeHHe JiesaTb BbIBOJbI Ha
OCHOBAHMUM I0OJIyYeHHBIX Pe3YJIbTATOB;

yMeHHe BbIeJATb CYyLeCTBeHHble IPU3HAKUM BHUPYCOB, KJETOK NPOKAapUOT U
3YKapHUOT, OJHOKJIETOYHbIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOGEHHOCTH MPOLECCOB:
obMeHa BelleCTB M IpeBpallleHUsl 3Hepruu B KJeTKe, GOTOCHHTEe3a, IJIACTUYEeCKOTO U
JHepreTUYEeCKOTo OOMEeHa, XEeMOCUHTe3a, MHUTO03a, Mei03a, OIIOZ0OTBOPEHMUS,
pa3MHOXeHUs1, UHAMBU/YaJIbHOIO Pa3BUTHS OpraHu3Ma (OHTOreHes);

yMeHHe TPUMEHATb I0JlydeHHble 3HaHWUA [ OObACHEHHWS OHOJIOrMYecKuX
IPOLIECCOB U SIBJIEHUH, /ISl IPUHATUSA NMPAKTUYECKUX PELIEHUH B MOBCEHEBHOW XKU3HHU C
1eJibl0 obecrieyeHrs] 6€30MaCHOCTH CBOEro 370POBbS U 3/10POBbSl OKPYXKAIOLUX JIOJEH,
COOJIIOJIEeHUsT HOPM TIpPaMOTHOTO TMOBeJEeHUs B OKpYXXawlled HNpuUpogHOU cpeJe,
IIOHMMaHHWe HeOoOXOJMMOCTH HCIOJb30BaHUA JOCTHMXKEHUH COBpEeMeHHOW OHOJIOTMM U
O6UOTEXHOJIOTUH J151 PAlMOHAIbHOT'0 NPHUPO/ON0JIb30BaAHUS;

yMeHHe pellaTb 3JieMeHTapHble reHeTUYeCKUe 33JaYd Ha MOHO- U JUTHOpUJHOE
CKpelMBaHUe, CLEeNJIEHHOe HacJeJJoBaHHe, COCTAaBJSTb CXeMbl MOHOTHMOPHU/HOIO
CKpelLMBaHUA AJ1s IpeJiCKa3aHUs HacJeJoBaHUSA IPU3HAKOB Y OPraHU3MOB;

yMeHUEe BBIMOJIHATD JJabopaTOpPHbIE U NMPaKTHUYeCKUe paboThl, COOJII0aTh IpaBuIa
pu paboTe C y4eOHbIM U JIAOOPAaTOPHBIM 000PYA0BAaHUEM;

yMeHHe  KpPUTHYECKHM  OLleHWBAaTb W  HHTepIpeTHpPoBaTb  HUHGOpPMALUIO
OMO0JIOrMYeCKOr0 COJlep>KaHusl, BKJIIOYAIOILYI0 ICeBJOHAy4YHble 3HAaHUA W3 Pa3IUYHBIX
VMCTOYHUKOB (CpeJcTBa MaccoBOM HHQOpMalUM, HAy4YHO-MOMYyJisIpHble MaTepHaJbl),
3TUYEeCKHe acleKTbl COBPEMEHHBIX MCCJeJOBaHUNM B  OUOJIOTHM, MeJHUIMHE,
OUOTEXHOJIOTUHU;

yMeHHe C03/jaBaTb COOCTBEHHble NMUCbMEHHble W YCTHble COO06LIeHHs, 06061as
6roJIoru4ecKyo MHGOpPMALUI0 HU3 HECKOJbKUX HWCTOYHHUKOB, IPAaMOTHO MCIOJIb30BaTh
NOHATUHHBIN annapaT 6UOJOTHH.



[IpefMeTHbIe pe3y/bTaThl 0CBOeHUS yuyebHOro npegmera «buosorus» e 11 kaacce
JOJKHBI OTPaXKaTh:

cpOpPMHUPOBAHHOCTb 3HAHUU O MeCTe U PO/ OGUOJIOTUU B CUCTEMe HAayYHOT'0 3HAHUS
€CTeCTBEHHbIX HayK, B GOPMHPOBAaHUU COBPEMEHHOW eCTECTBEHHO-HAyYHOM KapTHHBI
MHpa M HAy4yHOTrO MHPOBO33pEHHs], O BKJAJle POCCUHCKUX W 3apyOeXHbIX Y4YEHbIX-
610JI0r0OB B pa3BUTHE GHMOJIOTUH, QYHKIIMOHAJbHON rPaMOTHOCTH YesIoBeKa JJ1sl pelieHust
’KU3HEHHBIX 33/1aY;

yMEHHUE PaCKpbIBATh COJlep>KaHUEe OUOJOTHUYEeCKHX TEPMHUHOB W MOHSATHUH: BUJ,
nonyJjsuus, reHodoOHJ, 3BOJIOLMS, JABWXKyLMe CcUIbl (PaKTOpbl) 3IBOJIIOLMH,
NpPUCIOCOOJIEHHOCTh  OpPraHU3MOB, BH/I000pa30BaHUeE, 3KOJIOTUYECKHEe  (PaKTOPHI,
JKOCHUCTEMA, NPOJYLEHTbl, KOHCYMEHTBI, PeAyLeHTbl, Lleld NUTaHUSA, 3KOJIOoTHYecKas
nupamu/ia, buoreoneHos, 6uocoepa;

yMeHHe u3jaraTb OUoJIOrMyeckue Teopuu (3BositoLMoHHas Teopus Y. [lapBuHa,
CUHTETHUYecKass TeopHus 3BOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTU (3apojbllIeBOro
cxoactBa K. M. bapa, yepenoBaHHs TJIaBHBIX HampaBJeHUW U nyTed 3BoJtonuu A. H.
CeBepuoBa, yudyeHus o 6uochepe B. U. BepnHazackoro), omnpefensiTb TpaHULbl HX
IPUMEHUMOCTH K XKUBBIM CUCTEMaM;

yMeHUe BJIQJIETb METOJaMHU HAy4YyHOro IO3HAaHUsS B OWOJIOTMU: HAGIIOJEHHE U
ONMCaHHWe >KMBBIX CHUCTeM, IIpOLEeCCOB M SBJEHWUH, OpraHuM3aunusi WU MpoBeJeHUe
6HOJIOTUYECKOT0 IKCIEPUMEHTA, BbIJABWKEHUE TUIOTE3bl, BbISBJIEHHE 3aBUCUMOCTH
MeXJy HUcClelyeMbIMU BeJMYMHAMM, OObsCHEHHe IIOJIy4eHHbIX pPe3yJbTaToB,
MCIO0JIb30BAaHHBIX HAy4YHBIX MOHSATHUH, TEOPUU M 3aKOHOB, YMEHHE [ieJlaTh BbIBOJbI Ha
OCHOBaHMM N0JIyYeHHBIX Pe3yJIbTAaTOB;

yMeHUE BbIJIeJISTh CYlleCTBEHHbIE MPU3HAKHA CTPOEHUSI GUOJIOTUYECKUX 0OBEKTOB:
BU/IOB, TMOMNYJALMKN, MNPOAYLEHTOB, KOHCYMEHTOB, peJyLieHTOB, OHOreolleHO30B U
3KOCHUCTEM, OCOOEHHOCTH MNpOILeCcCOB: Hac/JeJCTBEHHOW H3MEHYHMBOCTH, eCTEeCTBEHHOIO
oTb0pa, BUA000pa30BaHus, MPUCIOCOOJIEHHOCTH OPraHU3MOB, JIEMCTBUS 3KOJIOTUYECKUX
baKTOpoB Ha OpraHu3Mbl, NepeHoca BellecTB MU IOTOKAa 3HEPrUU B IKOCHUCTEMaAX,
AHTPONOTeHHbIX U3MEHEHUN B 3KOCUCTEMAxX CBOEH MECTHOCTH, KPyroBOpOTa BeEILECTB U
OMOre0XMMHUYECKUX IIUKJIOB B 6uocdepe;

yMeHUe TPUMEHSTb IOJlydeHHble 3HAaHUA /s O6GbsCHEHUS OHOJOrHYeCKUX
IPOLLECCOB U IBJIEHUH, /11 IPUHATUSA PAKTUYECKUX pellleHUH B MOBCeJHEBHOM XXU3HHU C
1eJibl0 obecrieyeHrs] 6€30MAaCHOCTH CBOEro 3/J0POBbSl U 3/10POBbsl OKPYKAIOLUX JIOJEH,
COOJIIOJIeHUsIT HOPM TIpaMOTHOrO MOBeJleHUMs B OKpYXKawlledl NpUpOAHOH cpeJe,
NOHMMaHHe HeOOXOJAUMOCTH HCIOJIb30BaHUS JOCTHKEHUNW COBpPEMEHHOU GMOJIOTUM AJIs
palMOHaJIbHOTO IPUPOOT0Ib30BAHUS;

yMeHHe pellaTh 3JieMeHTapHble OHOJIOTUYECKHE 3a/jayd, COCTaBJSATb CXEMBI
IlepeHoca BellleCTB U 3HePTUH B 9KOCUCTeMaXx (Lieny NUTaHus);

yMeHUEe BBIMOJHATD JJabopaTOpPHbIE U NMPaKTHUYeCKUe paboThl, COOJII0aTh NpaBuIa
npu paboTe C y4eOHbIM U JIAOOPAaTOPHBIM 000PYA0BAHUEM;

yMeHHe  KpPUTHYECKHM  OLleHWBAaTb W  HHTepIpeTHpPoBaTb  HUHGOpPMALUIO
OMO0JIOrMYeCKOr0 COJlep>KaHusl, BKJIIOYAIOILYI0 ICeBJOHAy4YHble 3HAaHUA W3 Pa3IUYHBIX
VMCTOYHUKOB (CpeJcTBa MaccoBOM HHQOpMalUM, HAy4YHO-MOMYyJisIpHble MaTepHaJbl),
paccMaTpuBaTh I/106a/bHble 3KOJIOTMYeCKUe NMpo6JieMbl COBpEMEHHOCTH, GOpPMHUPOBATh
10 OTHOLIEHUIO K HUM COGCTBEHHYIO MO3ULIUIO;



yMeHHe C03/laBaThb COOCTBEHHble NMHUCbMEHHble W YCTHble COOOIleHUs, 06061as
OUOJIOTUYECKYI0 MHPOPMAIMI0 K3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO HCI0JIb30BaTh
NOHATUHHBIN annapaT 6UOJOTHH.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosimyectBo yacos JneKTpoHHbIEe (UPpOBbIE)
Ne HanMeHoBaHue pa3JesoB U TEM
/n HpOrpaMMBI Beero KontposibHble IlpakTmyeckue  OGpa3oBaTe/ibHbIE
pa6oThl pa6oThbl pecypchl
bubsmoTreka LIOK
1 buostorus kak Hayka 2 05 https://m.edsoo.ru/741c292
2 KuBble cucTeMbl ¥ UX OpraHU3aLuda 1 Bubamorera [OK
https://m.edsoo.ru/7f41c292
3 XMMHUYECKUU COCTaB U CTPOEHUE 3 1 Bu6anoteka LJOK
KJIETKH https://m.edsoo.ru/7f41c292
4 KusHeeaTeIbHOCTD KJIETKHU 6 1 Bubanorexa L[OK
https://m.edsoo.ru/7f41c292
5 PaszMHOXKeHHe U UHAWBUYAJTIbHOE c 1 1 bubsmoTreka LIOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBeHHOCTh U K3BMEHYHBOCTD 3 15 bubsmoTteka LIOK
OpraHHW3MOB https://m.edsoo.ru/7f41c292
7 Cesneknys opraHM3MoB. OCHOBBI 3 Bu6aunoTeka LIJOK
OHOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOe BpeMA 1 1 Bubamorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 3 4

[TPO'PAMME




11 KJIACC

Kosm4ecTBO 4YacoB JJ/IeKTPpOHHBbIE
HaumMeHOBaHue pa3jesioB U TEM (zudposbie)
Nen/m KontposibHble IIpakTHYecKue
NporpaMmbl Bcero oGpa3oBaTeJ/IbHbIE
padoThI padoThI
pecypchl
bubanoreka LIOK
1 ] 0 9 1 1
BOJIONHOTHAA HUOJIOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBeHME U pa3BUTHE 9 0.5 bubauoteka [JOK
KU3HU Ha 3emJie ' https://m.edsoo.ru/7f41cc74
3 OpraHusMbl U OKpYy»Karoliasg cpeaa 5 1 Bubmorexa I[OK
p py H pea https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U 3KOJIOTHYECKHE 9 bubaunoreka LIOK
CUCTEMBbI https://m.edsoo.ru/7f41cc74
5 PesepBHOEe BpeM4a 2 2 BuGorexa OK
p p https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB IO
. 34 3 2.5

[TPO'PAMME




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
KosimyecTBO 4YacoB
Ne Jata JneKTpoHHbIe HUpOBLIE
Tema ypoka KonTposbHble I[IpakTHyeckue
n/m Bcero U3y4yeHUsA 00Opa3oBaTe/ibHbIe pecypChl
pa6oThl pa6oThbl
bubsmoTteka LIOK
1 Buosiorus B cucrteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToibl TO3HAHMS XKHUBOH
npupoapbl. [IpakTuyeckas
paborta Ne 1
2 Ucnosb3oBaHue 1 0.5 Bub.morexa LOK
« .
https://m.edsoo.ru/863e6122
pPa3/IMYHBbIX METO/0B MPU
V3y4eHHUU OUOJIOTHUYECKUX
00'bEKTOB»
3 Buosiornyeckue cucTemsnl, 1 bubsmoTreka LIOK
IPOIIECChI U UX U3yYeHH e https://m.edsoo.ru/863e6564
X .
4 KﬁrTﬂKlecgfﬂaC;CTaB 1 bu6bsauoTteka [JOK
- P04 https://m.edsoo.ru/863e674e
MUHepaJibHbIE COJIH
5 Bbesnku. CocTaB ¥ cTpoeHHe 1 bu6bsauoTteka [JOK
6eJIKOB https://m.edsoo.ru/863e6b72
depMeHThI —
6
;| o 1 y
Pht. ' https://m.edsoo.ru/863e6b72
JlabopaTopHas pa6ora N2 1
«M3yueHnue




KaTaJINTU4YeCKOU
aKTHUBHOCTHU pepMeHTOB
(Ha mpuMepe aMuUIa3bl UJIU
KaTaJia3bl)»

7 YraeBoabl. JIunu bl BuGamorera LOK
https://m.edsoo.ru/863e6870
8 Hyk/ienHOBbBIE KHUCJIOTHI. bu6bsauoTteka [JOK
ATD https://m.edsoo.ru/863e6d5c
HcTopusa v MmeTozbl
9 Hsyq:HHﬂ KJIeTKfI. Bubanotexa IIOK
https://m.edsoo.ru/863e6e88
Kneto4yHas Teopus
10 KsieTka Kak nesiocTHast
»KMBas cMcTeMa
CtpoeHue
3yKapHUOTUYECKOU KJIETKHU.
JlabopaTopHas pa6oTa Ne 2
«M3yyeHune cTpoeHUst
KJIGZOK paCTerHﬁ, BuGmoreka IIOK
11 JKHBOTHBLX, FPUGOB 1 0.5 https://m.edsoo.ru/863e6ff0
L https://m.edsoo.ru/863e716c
6akTepui noJ
MUKPOCKOIIOM Ha FOTOBBIX
MUKpOIpenapaTax 1 ux
OnUCaHue»
12 O6MeH BelecTB UJIU bubauorteka LHOK
MeTab0JIM3M https://m.edsoo.ru/863e766¢
13 doTocuHTE3. XEMOCHUHTE3 Bubamorera [OK
https://m.edsoo.ru/863e7c98
14 JHepreTU4eCKU 0OMeH bubsauoTteka [[OK




https://m.edsoo.ru/863e7aae

2KH3HeHHBIN UK KJIEeTKH.
JleneHue kaeTku. MuTo3s.
JlabopaTopHas pa6ota N2 3

bubsmoTreka LIOK

15 «Habumiopenne MuTo3a B 05 https://m.edsoo.ru/863e7dc4
KJIeTKaX KOHYMKa KopellKa
JIyKa Ha TOTOBBIX
MUKpoOIpenapaTax»
16 buocunTe3 6esika. Peaknus bubsmoTteka LIOK
MaTpPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
17 TpaHcasanusa — 6UOCUHTES bu6bsauoTteka [JOK
GeJsiKa https://m.edsoo.ru/863e796e
18 HeksieTouHble GopMBbI Bu6anoTeka LIJOK
»KU3HU — BUPYChI https://m.edsoo.ru/863e7540
®opMbl pa3MHOKEHUS Bubamorexa [JOK
19 OpraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubsmoTreka LIOK
20 Meitos https://m.edsoo.ru/863e7f4a
O6pas3oBaHUe U pa3BUTHE
MOJIOBBIX KJIETOK.
OnJiof0TBOpEHHUE.
21 JlabopaTopHas pabota Ne 4 0.5 Bu6anoteka LJOK
«H3ydyeHue cTpoeHus https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK HA
rOTOBbBIX
MUKpOIpenapaTax»
22 WUHpvBYAyasibHOE bubsaunoTteka IJOK




pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/863e8436

23

['eHeTHKa — HayKa o0
HaCJIeCTBEHHOCTH U
V3MEHYUBOCTHU

bubsmoTreka LIOK
https://m.edsoo.ru/863e86f2

24

3aKOHOMEpPHOCTH
HacJieZJ0BaHUS TPU3HAKOB.
MoHorub6pugHoe
CKpellMBaHue

bubauorteka LHOK
https://m.edsoo.ru/863e8878

25

JurubpuaHoe
CKpellMBaHUe. 3aKOH
He3aBUCUMOTO
HacJe10BaHUsI IPU3HAKOB

bubauorteka LIOK
https://m.edsoo.ru/863e89a4

26

CuenJyieHHoOe
HacJe0BaHUe NPU3HAKOB.
JlabopaTopHas pa6oTta N2 5
«M3ydyeHue pe3ysbTaTOB
MOHOTHUOPUJHOTO U
JUTHOPUIHOTO
CKpelUBaHUs y
Jipo30duJIbl Ha TOTOBBIX
MUKpOIpenapaTax»

0.5

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

27

'eHeTHKa 1oJ1a.
HacsegoBaHve NpU3HAKOB,
ClleNJIEHHBIX C II0JIOM

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

28

HW3MeHYUBOCTb.
HenacnencrtBeHHas
W3MEeHYUBOCTb.
JlabopaTopHas pa6oTa N2

0.5

bubauoTteka LHOK
https://m.edsoo.ru/863e8efe




6. U3ydeHue
MOoAUPHUKALLMOHHOM
WU3MEHYUBOCTH,
IIOCTpPOEHHE
BapHaLMOHHOTO pAJiA U
BapHaLlMOHHOW KPUBOU»

HacnencrBeHHas
V3MEHYUBOCTb.

29 JlabopaTopHas pa6oTa N2 1 0.5 Bu6anoteka LIJOK
7. «AHA/IU3 MyTaLMK y https://m.edsoo.ru/863e8efe
Jipo30duJIbl Ha TOTOBBIX
MUKpOIpenapaTax»

30 ['eHeTHKa yeslOBEKaA 1 Bubmorexa LOK

https://m.edsoo.ru/863e8d78

Pe3epBHBIN ypOK.
0O6o006I11IeHHe 110 TEME

31 «HacneacTBeHHOCTD U 1
V3MEH4YUBOCTb
OpPraHru3MOB»

37 CesiekLMsl KaK HayKa u 1 bu6bsauoTteka [JOK
npoiiecc https://m.edsoo.ru/863e9214
MeTo/bl ¥ OCTUXKEHUS

33 ceJleK/:ll_u/m saCTeHHﬁ v 1 Bumorexa LOK

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

YKUBOTHBIX

34 BbuoTexHoJIOTUS KaK 1 bubsmoTteka LIOK
OTpac/ib MPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBLIEE KOJIMYECTBO YACOB IO 34 4

[TPO'PAMME




11 KJIACC

Kosin4ecTBO 4acoB

Ne Jdara J/eKTpOHHbIEe HUPPpOBLIE
n/m Tema ypoka Bcero Konrpospubie  Ipaxriieckue U3y4eHUs1 OOpa3oBaTesibHbIE PECYyPCHI
pa6oThl pa6oThbl
1 IBOJIIOLIUS U METO/IbI eé 1 bubauorteka LHOK
U3y4yeHus https://m.edsoo.ru/863ea20e
UcTopusda pasBuTud
2 l'IpeL[ETaBIJ)IeHI/Iﬁ 06 1 BuGamorera LOK
https://m.edsoo.ru/863e9570
3BOJIIOLIMU
3 Mukpo3sBoJsrouus 1 Bubmorexa LOK
https://m.edsoo.ru/863e9cle
[Tonysianusa Kak
3JleMeHTapHas eMHULA
BH/Ia U 3BOJIOLUU.
4 JIa'gopaTopHaslal pa6oTta Ne 1 1 0.5 Bumorexa LOK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BHU/I0OB 110
Mop$0JIOrUIECKOMY
KPUTEPHUIO»
BUXKYILHE CUJIBI
5 éﬂeM};]iIlTaprIe dakTophI) 1 Bubamorexa [JOK
https://m.edsoo.ru/863e9da4
3BOJIIOLIMH
6 EcTecTBeHHBIN 0TOOD U €T0 1 Bu6anoteka LJOK
dopmbl https://m.edsoo.ru/863e9ed0
Pe3ysibTaThl 3BO/IOLUU:
7 MPUCIIOCOOJIEHHOCTh 1 0.5 Bu6anoTeka LIJOK
OpraHH3MOB U https://m.edsoo.ru/863e9fde
BU/I000pa3oBaHue.




JlabopaTopHas paboTta Ne 2
«Onucanue
MPUCIIOCOOJIEHHOCTH
opraHvsMa u eé
OTHOCHUTEJILHOTO
xXapakTepa»

HanpaBisieHud U nyTu

bubauoTteka LHOK

8 MaKpO3BOJIIOI[UU https://m.edsoo.ru/863e9cle
9 Heo6paTuMoCTb 3BOJIIOLIUU
10 UcTopusd :k1U3HU Ha 3eMiie
Y MeTO/bl €€ U3y4YeHus
11 ['MnoTe3bl NPOUCXOKAEHUSA bu6bsauoTteka [JOK
»KU3HH Ha 3eMJie https://m.edsoo.ru/863ea5a6
Pa3sBuTHe »KH3HU Ha 3eMJie bubsmoTreka LIOK
12
10 3paM U MepuojiaM https://m.edsoo.ru/863eabbe
OcHOBHbIE 3TaNbl
3BOJIIOLIMU PACTUTEJIBHOTO
Y >KMBOTHOT'0 MUpa.
13 [IpakTuyeckas p:60Ta Ne 1 0.5 Bub.morexa LOK
https://m.edsoo.ru/863ea8bc
«H3ydyeHue nckonaeMbIx
OCTaTKOB pacTeHUU U
KUBOTHBIX B KOJIJIEKL[UX»
14 CoBpeMeHHas cucteMa Bu6anoteka LJOK
OpraHuyecKoro Mupa https://m.edsoo.ru/863ea48e
15 JBOJIIOLIMS YeJ0BeKa bubsmoTreka LIOK
(aHTpOMmOreHes) https://m.edsoo.ru/863eac2c
16 JBYKy1IMe CHUJIbI bubsmoTreka LIOK

(dbakTophl) aHTpOMIOrEHE3a

https://m.edsoo.ru/863ead44




17

OcHOBHBIE CTaUU
3BOJIIOLIMU Yesi0oBeKa

18

YesioBeueckue pacel U
NPUPO/IHbIE aJANTALlUU
yeJiOBEKa

bubauorteka LHOK
https://m.edsoo.ru/863eaea?2

19

Pe3epBHBIN YPOK.
O6o0I111eHHe 10 TEME
«Bo3HHKHOBeHUE U
pa3BUTHE )KU3HU HA
3emie»

20

JKoJioTUs KaK HayKa

21

CpeAbl 06MTaHUA U
3KO0JIOTUYECKHE PaKTOPbI

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

22

AbuoTnyeckre GaKTOPBHI.
JlabopaTopHas pabota N
3. «Mopdosoruyeckure
0COOEHHOCTH pacTeHUU U3
pPa3HbIX MECT OOUTAHUS.
JlabopaTopHasi pa6ota N
4. «BnusgHue cBeTa Ha poCcT
Y pa3BUTHE YEePEHKOB
KoJieyca»

0.5

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

23

BuoTtnuyeckue GpakTopbl

bubsmoTteka LIOK
https://m.edsoo.ru/863eb348

24

JKoJIOrHYecKue
XapaKTepPUCTUKU
nonyJaanuu. [Ipakruyeckas
pab6ota Ne 2 «[loacuét

0.5




IIJIOTHOCTH MONYJIALUA
pa3HbIX BUJ,0B PACTEHUN»

25 Coob1ecTBa OpraHu3MoB 1 bu6bsauoTteka [JOK
— OGHOLeHO03 https://m.edsoo.ru/863eb46a

2 JKOJOTUYECKUE CUCTEMBI 1 bubsmoTteka LIOK
(axocucTeMbI) https://m.edsoo.ru/863eb46a
OcHOBHbIE MTOKa3aTeNn

27 Sxorormcexne ; B aorera 10K
nupaMuzbL. CEOMCTBa https://m.edsoo.ru/863eb5fa
akocucteM. Cykueccus

28 [IprpogHbIe 3KOCUCTEMBI 1

29 AHTpOINOreHHble 1
3KOCHCTEMBI

30 Buocdepa — ryob6anbHas 1 bu6bsauoTteka [JOK
3KocHucTeMa 3eMJI1 https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bu6bsauoTteka [JOK
CyleCTBOBaHMS 6MOCPeEPBI https://m.edsoo.ru/863ebd16

37 ‘;:iiieqecmo B 6uochepe 1

33 CocyiiecTBoBaHuE 1 Bu6anoteka LJOK
IpUPOJbI U YeJIoBeYyeCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIN YPOK.

S !
3KO0JIOTUYECKHE CUCTEMBbI»

OBILIEE KOJIMYECTBO YACOB I10 34 2.5




[TPO'PAMME




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/IbHOM IPOTPAMMBI

[IpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUA
OCHOBHOM 06pa30BaTe/IbHOM IPOrpaMMbI CpeJJHEr0 001Lero
oGpa3oBaHUs

ChopMHpPOBAaHHOCTb 3HAaHUH O MeCcTe U pOJU OHUOJIOTUH B
CUCTeMe  Hay4YyHOro 3HAaHUA  eCTeCTBeHHbIX HayK, B
$bOopMHUpPOBaHUK COBPEMEHHOM eCTeCTBEHHO-HAy4YHOU KapTHUHbI
MHUpa M HAy4YHOTO MHPOBO33PEHMs; O BKJIaZe POCCUWCKUX U
3apy0OexHbIX  Y4YEHBIX-OMOJIOTOB B  pa3BUTHE  OHOJIOTUU;
(YHKIMOHA/JIbHOM TPaMOTHOCTH 4YeJiOBeKa JJi  pelleHus

KHN3HEHHbIX 3a/4a4

YMeHUe pacKpblBaTh CoZiepKaHue OHOJIOTMYeCKUX TePMHUHOB U
NOHATUH: >KU3Hb, KJETKa, OpraHu3M; MeTabosn3M (o6MeH
BelleCTB U npeBpallleHre 3HEpruH), romMeocTas
(camoperyasinusi), ypoBHeBasi OpraHU3alUsl »KUBBIX CHUCTEM,
caMoBocnpou3BefieHue  (penpoAyKlus), HacJeJCTBEHHOCTb,

HN3MEHYHNBOCTD, POCT U pa3BUTHE

YMeHue u3saraTb OHWOJIOTUYECKME TeopuM (KJIeTouHas,
XpOMOCOMHas, MyTaljuoHHas ), 3akoHbl (. Mengens, T. MopraHa,
H.M. BaBusioBa) u ydeHus (0 LieHTpaXx MHOroo6pasus u
NPOUCXOXKAEHUsA KyJbTypHbIX pacteHudt H.M. Basuiosa),

onpegesiATb rpaHULbl UX TIPUMEHHUMOCTH K ) KUBBIM CUCTEMAM

Ymenue BJaJeTb ME€TOAdMHW HAY4YHOI'O ITO3HAHHUA B OHOJIOTUH
(Ha6JIIO,HeHI/Ie N OIIMCaHHue KHBBIX CHUCTEM, IIpOLECCOB U
HBHeHHﬁ,‘ OpraHu3anud H IpoBeaeHue OHOJIOTUYECKOTO
9KCIIEpHUMEHTa3, BbIIBUXXEHHE r'UInoTe3bl; BbIABJIEHHE
3aBUCHUMOCTH MeXAy HUcCjieayeMbIMHU BEJNIYHMHAMU, 00bsICHEHHE
[MOJIY4EHHBIX pe3yJIbTATOB, UCIIOJIb3OBAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ N 3adKOHOB; yMe€HHEe [JeJaTb BbIBOAbl Hd OCHOBAHHUH

MOJIY4YeHHBIX Pe3yJIbTaTOB)

10 KJ/IACC

Kog,
npoBepsieMoro
pe3yJjibTaTa

1

2

3

4

5

Ymenue BbIAECJIATb CYIIE€CTBEHHbIE IIPU3HAKKW BHPYCOB, KJIETOK
[MPOKAPHUOT WU 3YKAPHUOT, OAHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
OpPraHuUu3MOB, 0COOEHHOCTH ImponeccoB ob6MeHa BelleCTB H

NpeBpallleHHs] IHEPTUU B KiIeTKe, POTOCUHTE3], MJIACTUYECKOTO




M 3HepreTHYecKoro o6MeHa, XeMOCHHTEe33, MHTO03a, MeHo03a,
OIJIOJIOTBOPEHMSI, pa3MHOKEHHUS, HHAWBUAYaJbHOTO pPa3BUTHUSA

opraHvsma (OHTOreHes)

YMeHUe NpPUMEHATb I[OJIyYeHHble 3HaHUs [l OObSCHEHUS
OMOJIOTMYECKUX MpOLeCCOB U  ABJEHUH, [JJd TNPUHATUA
NpPaKTUYEeCKUX pelleHWH B I[OBCeJHEBHOM »XHU3HU B LeJaxX
obecrieueHuss 06e30MaCHOCTU CBOEro 3/I0pOBbS U 3J0pPOBbS
OKpyKaloLUX JIIOJeH, COoOJIIoJleHUsI HOPM  pPaMOTHOrO
NOBeJleHUSI B OKpYXKamwlleru MpUpPOLHON cpeje; MOHUMaHHE
HEeOO6XOJAUMOCTH HCIOJIb30BaHUSA [JOCTHXKEHUH COBpPEMeHHOH
6uoJsioruu U OUOTEeXHOJIOTUH A1 paLMOHAIBHOTO

IPUPOOI0JIb30BaAHUA

Ymenue peumaThb 3JiIieMeHTapHble TeHETUY€eCKHUe 3aJa4Y1 Ha MOHO-
H ,ELI/II‘I/IﬁpI/I,ELHOE CKpelinBaHHe, CLellJIEHHOEe HaC/JIeJOBaHHUE,
COCTaBJIATb CXEMbI MOHOI‘I/I6pI/IAHOI‘O CKpelmMBaHuda  [Jid

npeJCcKa3aHUs Hacae0BaHUsI IPU3HAKOB y OPTaHU3MOB

YMeHUe BBINOJHAThL J1abopaTOpHble M NpaKTUYecKHe paboThl,
cobJil0/laTh NMpaBuJa MpU paboTe ¢ y4eOHBIM U JIaOBOPATOPHBIM

obopyloBaHUEM

YMeHHe  KpPUTHYECKM OLleHMBaTb W  HHTepIpeTHpPOBaTh
MHbOpMaLMI0 OHOJIOTUYECKOTO COJEPXKaHUs, BKJ/IOYAIOLYIO
ICeBJlOHAy4YHble 3HAHWS M3 pPa3JUYHbIX HCTOYHUKOB (CMH,
Hay4yHO-NOMyJIApHble  MaTepuasbl);  3THYECKUEe  aCleKThl
COBPEMEHHBIX  HUCCIe[JOBAaHUM B  OUOJIOTMH, MeJULHHE,

OUOTEXHOJIOTUH

10

YMeHHe co3/aBaTb COGCTBEHHbIE TNHCbMEHHbIE U YCTHbIE
cooblleHUs1, 06061 OGUOJOTHYECKYI0 HUHPOpMAILUI0 U3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO HMCINO0JIb30BaTh MOHATUWHBIN

annapaTt 6UO0JI0TUHU

11 KJIACC

Kog,
npoBepsieMoro
pe3yJjibTaTa

[IpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUA
OCHOBHOM 06pa30BaTe/IbHOM IPOrpaMMbI CpeJIHEr0 001ero
oGpa3oBaHUs

1

ChopMUPOBAaHHOCTh 3HAHUM O MeCTe W pPOJIM OHOJIOTHH B

cucreMe HAay4YHOTro 3HAHHUA €CTECTBEHHbIX HayK, B




dbopMUpPOBAaHUU COBPEMEHHOU eCTeCTBEHHO-HAy4YHOW KapTHUHbI
MHpa M HAay4YHOr0 MHUPOBO33pEHMA; O BKJIaZe POCCUHUCKHUX U
3apy0OeXXHbIX Y4Y€HBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTUY;
(GYyHKLIMOHAJIBHOM TpaMOTHOCTH 4YeJioBeKa [/l pelleHus

KU3HEHHBbIX 3aJa4

YMeHUe pacKpblBaThb COZep:KaHHe OHOJIOTUYEeCKHX TEPMHHOB U
MOHSATUN: BUJ, NOMyJsALMs, reHOPOHJ, 3BOJIOLMS, JBUXKYIIUE
cuiibl (GaKTOpbl) 3BOJIOLMU, TPUCIOCOOJIEHHOCTh OPTaHU3MOB,
BU/I000pa30BaHUe, 3JKOJIOTHYeCKHe (GaKTOpbl, IKOCHUCTEMA,
NPOAYLEHThbl, KOHCYyMEeHTbl, peAyLeHTbl, Lienu MUTaHHu4,

3KoJIorhuyecKasi nupaMmu/ia, 6uoreoneHos, 6uochepa

YMeHue wu3saraTb OUOJIOTUYECKHME TeOpUU (3BOJIIOLIMOHHASA
Teopus Y. [lapBrHa, CUHTeTUYeCKas TeOPUs 3BOJIIOIIMH), 3aKOHBI
M 3aKOHOMepHOCTH (3apoablmieBoro cxofcrBa K.M. Bapa,
yepeZ0BaHUSA TJIaBHBIX HalpaBJeHUM U NyTed 3Bosouuu A.H.
CeBep10Ba, yueHus o 6uocdepe B.U. BepHazackoro), onpesenstsb

FpaHULibl UX IPUMEHHUMOCTH K X KUBbIM CUCTEMaAM

YMeHue BJIaJieTb MeTOJAaMHM HAay4HOro NMO3HAaHUA B OHOJIOTUH
(HaOsaOAeHMEe U ONMCAHUE 1KUBBIX CHUCTEM, IHPOLECCOB U
sIBJIEHUH; OpraHu3alnus MW [poBeJeHUe OHO0JIOrMYecKoro
IKCIIEPUMEHTA, Bbl/IBKEHHE TUIIOTE3bI; BbISIBJIEHHE
3aBUCUMOCTH MeXJy MCC/lelyeMbIMU BeJIMYMHAMH, 0O'bsICHEHUE
MOJIyYeHHbIX Pe3yJIbTATOB, UCN0JIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB; YMeHHUe [ieJlaTb BBIBOJbI Ha OCHOBAaHUU

MOJIY4YeHHBIX pe3yJIbTaTOB)

YMeHUe BbIEJNATb CylleCTBEHHble MPU3HAKU CTPOEHUS
OMOJIOTUYECKHUX OOBEKTOB: BUJOB, MOMYJALMH, NPOAYLEHTOB,
KOHCYMEHTOB, peJlylleHTOB, OHOreoleHO30B U IKOCHUCTEM;
O0COOEHHOCTH TPOLIECCOB  HAC/JeACTBEHHOW H3MEHYHBOCTH,
eCTeCTBEHHOI'0 0T60pa, BHUJ000pa30BaHUsl, MPUCITOCOOJIEHHOCTH
OpPraHM3MOB, [JIeMCTBUS  3JKOJIOTUYEeCKUX  ($aKTOPOB  Ha
OpraHM3Mbl, T[epeHOca BelleCTB U TNOTOKa 3SHEeprud B
3KOCUCTEMAaX, aHTPONOTeHHbIX U3MEHEHUN B 3KOCUCTEMAaX CBOeM
MEeCTHOCTH, KPyTOBOPOTA BEIECTB U OMOTe0XUMHUYECKHUX IIUKJIOB

B buochepe

YmMmenue INPpUMEHATDLb IIOJIY4E€HHbI€ 3HAHHUA [OJid 00'bSICHEHUS

OHOJIOTUYECKHUX npogeccoB H HBJIeHI/If/'I, AJId NPUHATHA




NpPAaKTUYECKUX peLleHUW B IMOBCEJHEBHOM >KU3HHU B IeJfAX
obecrieyeHus1 0€30MAaCHOCTH CBOEro 3J0pPOBbS U 3J0POBbS
OKpYXKaWIUX  JIIoJeH, Co6JiloleHuss HOPM  TpaMOTHOTO
NOBeZleHUSI B OKpYXKamwller MpUpPOLHON CcpeJe; MOHUMaHHE
HEeOOXOJUMOCTU HCMNOJIb30BaHUSI [JOCTUKEHUM COBPEMEHHOU

610JI0TUH /151 pallMOHAJIbHOTO IPHUPO/0T0JIb30BaHUSA

YMeHue pelaTb 23JieMeHTapHble OWOJIOTHYECKHe 3aJiauH,
COCTaBJIAAITb CXeMbI lepeHO0Cca BelleCTB U 9HEPTUM B 3KOCUCTEMAX

(uenu nUTaHUA)

YMeHue BBINOJHATH JIabOpaTOpHble U NpPaKTUYeCKHe paboThl,
cobJil0laTh NMpaBuJa MpU paboTe ¢ y4eOHBIM U JIaOBOPATOPHBIM

obopyloBaHUEM

YMeHUe  KpPUTHUYECKM OLeHUBaTb U  HUHTepnpeTUpoBaThb
MHbOpMaLMI0 OHOJIOTUYECKOTO COJEpPKaHUs, BKJ/IOYAIOLYIO
NCeBJlOHay4YHble 3HAHWA M3 pas3JIMYHbIX HCTOYHUKOB (CMH,
Hay4HO-NONYyJIApHble MaTepHasbl); pacCMaTpUBaTh IJ106abHbIE
JKoJIorMyecKkue Npo6JieMbl COBpeMeHHOCTH, GpOpMHpOBATh IO

OTHOIIEHUWIO K HUM CO6CTB€HHy10 301370005010}

10

YMeHHe co3/aBaTh COGCTBEHHbIE TNHCbMEHHbIE U YCTHbIE
cooblleHUs1, 06061 OGUOJOTHYECKYI0 HUHPOpMAILUI0 U3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO MCMO0JIb30BaTh MOHATUWHBIN

annapat 6UO0J0TUHU




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

Kog,

IIpoBepsieMblii 3/IEMEHT COJEePKaHUS

buosiorusa Kak HayKa

1.1

Buosiorus - Hayka o *MBOM mnpupoge. Posb 6uosoruu B GopMUpOBaHUU

COBPEMEHHOM Hay4YHOU KapTUHbI MUpa. CucTeMa 6MO0JIOTUUECKHX HAyK

1.2

MeTozabpl MO3HAaHUA KUBOM NpUpoAbl (HaAbJIOLEHHe, 3KCIEpPHUMEHT,
ONMCaHUe, U3MepeHUe, KJacCuPUKaLus, MOJeJIUpOBaHUe, CTaTUCTHUYeCKas

06paboTKa JaHHbIX)

JKuBble CHCTEMBI U UX OpraHu3anud

2.1

JKuBble cucteMbl (6MOCHMCTEMBI) KaK MpeaMeT H3y4eHUs OHOJIOTHH.

CBoiicTBa 6UOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU OpraHu3alUu 6uocucreM: MOJIEKYIIPHO-TeHeTUYeCKUH,
KJI€TOYHBbIM, OPraHU3MEHHbIH, NONYJALHWOHHO-BUAOBOW, 3KOCHUCTEMHBIH,

o6uochepHbIN

XUMUYECKUH COCTaB U CTPOEHUE KJIETKHU

3.1

XMMHUYECKUNA COCTaB KJETKU. XUMUYECKHUE 3JIeMEeHThbl: MaKpO3JIEMEHTHI,
MUKpO3JieMeHThl. Bojla M MuHepasbHble BellecTBa. PYHKIUM BOAbI U

MUHepabHBIX BellleCTB B KJieTKe. [loagepkaHre 0CMOTHYeCKOro 6aJsiaHca

3.2

Besnku. CocTtaB U cTpoeHUe 6eKOB. AMUHOKHUCJIOTBl — MOHOMEpPHI OGeJIKOB.
He3zamMeHUMble U 3aMeHHUMble aMUHOKHUCJIOTbL. AMUHOKHCJIOTHBIA COCTaB.
YpOBHU CTPYKTypbl 06€JKOBOM MoJieKyJbl (MepBUYHAsA, BTOPHUYHAs,
TpeTH4YHasd U 4YeTBepTUYHasA CTPYKTypa). XMMHUYeCKHe CBOMCTBa OeJIKOB.
Buosiornyeckre pyHKIUH OEJIKOB.

depMeHTBl - 6UOJIOTMYECKHe KaTajau3aTopbl. CTpoeHue dQepMeHTa:
aKTUBHBIN IIeHTP, cybcTpaTHasa cnenudpruiHocThb. KopepmeHThl. BUTaMUHBI.

OT/aM4yusa ¢pepMeEHTOB OT HEOPraHWYeCKHUX KaTaJIu3aTOPOB

3.3

YrneBoabl: MoOHOcaxapuJbl (TJIl0OKO3a, pubo3a U JAe30Kcupubo3a),
Jucaxapujbl (caxaposa, JIaKTO03a) U MoJrMcaxapu/ibl (KpaxmaJs, TJIMKOTeH,
1eJst0103a). bruosiornyeckre GyHKIMU yrA€BO/I0B.

Jlunupbl:  Tpurauuepuzsl, crepousnl, ¢ochoaunuasl. l'uapodunbHo-
ruZipopobHble cBoicTBa. buosornyeckue GyHKuuM JUnuoB. CpaBHeHUE

yrijieBoaos, 0€eJIKOB U JIMIINAO0B KaK UCTOYHUKOB SHEPTHUH




3.4

Hyknennosele kuciaotel: [JHK wu PHK. Hykneotuzasl - MoHOMepsbl
HYKJIEMHOBbIX KUCIAOT. CTpoeHue u ¢pyHkuuu [JHK. CTpoeHue u GyHKIUM

PHK. AT®: cTpoeHre U pyHKINHU

3.5

[lutosorusa - Hayka o kJjeTke. KieTouyHasa Teopus. MeToAbl U3ydeHUH

KJIETOK

3.6

KneTtka kak uesocTHass »kuBasg cuctema. OOliMe NpPU3HAKU KJIETOK:
3aMKHyTasi Hapy:KHasi MeM6paHa, MoJiekysabl JJHK kak reHeTuyeckui

almnapaTt, CHCTeMa CUHTEe3a 0eJsiKa

3.7

Tunbl KJIETOK: 3yKapuOTH4YecKasd M MNpokapuoTudeckas. Oco6eHHOCTH
CTpOEHHUs] NPOKApUOTHYeCKOM KJeTKU. KiieToyHasds cTeHKa GaKTepuH.
CTpoeHUe 3yKapUOTHUYECKOU KJeTKU. OCHOBHbIE OTJIMYHUS PACTUTEJbHOH,

*KUBOTHOM U TPUOHOM KJIETKHU

3.8

[lToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIeTOYHAs CTeHKa, IJIMKOKaJIHUKC, UX
¢ynkuuu. I[lnasmaTtudeckass MeMOpaHa, e€ cBoMcTBA M QYHKLIMM.
[luTonasma u eé opraHouzbl. OAHOMeMOpaHHble OPraHOW/JbI KJETKHU:
sHpomnadMatudeckass cetb (IIIC), anmapat Toabaku, JIM30COMBI.
[loslyaBTOHOMHbIE ~ OpPraHOWJbl  KJETKU: MHUTOXOHJAPUM,  IJIACTHU/BIL.
[IpoucxoxeHne MUTOXOHAPUH U MIacTuA. Buael nuiactug. Hemem6paHHble
OpraHou/bl KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, PECHUYKH, >KIYTHKH.

CDYHKLU/II/I OpraHonaoB KJIETKH. BxkitoueHus

3.9

fAnpo - perynsTopHbIH 1JeHTp KjIeTKU. CTpoeHUe spa: s/iepHast 060J104Ka,

KapHuoOIlJladMad, XpOMATHUH, AAPbIIIKO. XpOMOCOMbI

3.10

TpaHcnopT BelecTB B KJIeTKe

)KI/ISHG,ZLEHTGJI bHOCTb KJIETKH

4.1

O6MeH BellecTB, UK META001U3M. AcCUMUIALKMA (MIaCTUYECKUNA 0OMEH) U
JUCCUMUIALUA (dHepreTUYecKHU O0OMeH) - JiBe CTOPOHBI €JUHOro
npouecca MeTa6osu3Ma. Tunbl OOMeHa BelllecTB: aBTOTPOPHBIA U
retepoTpodHbii. Posib depMeHTOB B 0OMeHe BeleCTB U INpeBpalieHUH

JHEPIrruu B KJIETKE

4.2

®oTocuHTe3. CBeToBasgs U TeMHOBasg ¢a3bl ¢QoTocuHTe3a. Peakuuu
dotocunTe3a. IGPeKTUBHOCTL POTOCUHTE3A. 3HAUeHUEe POTOCUHTE3a s
KU3HU Ha 3emJie. BinsiHue ycioBUH cpesbl HAa GOTOCUHTE3 U CIOCOOBI
MOBBILUIEHUS €r0 IPOAYKTUBHOCTU ¥ KyJIbTYPHBIX pacCTEHHUH.

XeMoCHHTe3. XeMOCUHTe3UpyIHe 6aKTepruU. 3HaueHHe XeMOCUHTe3a /15

»KHM3HU Ha 3eMJie

4.3

JHepreTUYecKUi 0OMeH B KJieTKe. PacuiensieHue BellecTB, BblJleJIeHUE U




aKKyMyJIMpOBaHME SHEPrHU B KJIeTKe. JTallbl dHEPreTHYecKoro obMeHa.
['nukonns. BpoxeHne u ero BuAbl. KucioposHoe OKHUCIeHHe, WU

KJIETOYHOE AbIXaHHe. 3(1)(1)6KTI/IBHOCTI:> JHepreTru4eckoro obMeHa

4.4

Peakuun wmatpuyHoro cuHTe3a. [‘eHeTuyeckass uHopmanusa u JIHK.
Peanusanusa reHeTnyeckoil HHoOpMaLUM B KJeTKe. [eHeTHUYeCKHUH KOJ U
ero cBoucrtBa. TpaHckpunuus - MaTpuuHbid cuHTe3 PHK. Tpancasuusa -
ouocuHTe3 Oesika. KopgupoBaHue amuHOKHCAOT. Posb pubocom B

OUOCHHTe3e beJiKa

4.5

Hek/ieTouHble pOopMbI 3KM3HU — BUPYChL. UcTopusa oTKpbiTUA BUpycoB (/1.U.
MBaHoBCcKUi1). OCOGEHHOCTH CTPOEHUSI U KU3HeAEesATeJbHOCTU BHPYCOB.
BakTepuodaru. bosiesHu pacTeHUH, )KUBOTHBIX U 4YeJIOBEKA, BbI3bIBaeMble
BUpycaMu. Bupyc ummyHogedunuta uenoBeka (BUY) - Bo3byauTenb

CITUda. ITpoduiakTHKa pacnpocTpaHeHHs] BUPYCHbIX 3a001eBaHUN

PazMHoOx«eHHe U UHAUBU/ya/IbHOEe Pa3BUTHE OPraHU3MOB

5.1

K/eToYHBbIA LUKJ, WM XKU3HEHHbIM LUKJ KIeTKU. UHTepdasza U MUTOS3.
[Ipouecchl, mnpoTekawinue B HWHTepdase. Pensukanus - peakuus
MaTpuyHoro cuHTe3a /IHK. CTpoenre xpomMocoM. XpOMOCOMHBIN Habop —
KapuoTul. /JIMMJIOMJAHBIA W TalJIOUJHBIA XPOMOCOMHBbIe HabOpHI.
XpomaTtuAbl. LluTosoru4yeckrie 0OCHOBbl Pa3MHOMXEHUA U MHAUBU/YaJbHOTO
pa3BUTHUA OPTaHU3MOB.

Jenenne kneTtku — MuTo3. CTaguu MuTosa. [lpoueccsl, npoucxodaie Ha

pa3HbIX CTaAUAX MUTO3aA. buosoruyeckum cMbICJ MUTO3a

5.2

®opMbl pa3aMHOXKEHHUS OPTaHM3MOB: 6ecroJioe U oJoBoe. Buzbl 6ecrnosioro
pa3MHOXEHUSI: JileJleHue Ha/iBoe, MOYKOBAaHHWE OJJHO- U MHOTOKJIETOYHBIX,
Clopoo6pa3oBaHHUeE,  BereTaTUBHOE  pa3MHOXeHHe. M CKyccTBeHHOe

KJIOHHPOBAHHWE OPraHNU3MOB, €ro 3Ha4eHHe OJ1d CEJIEKIIUU

5.3

[los10BOe pa3MHOXKeEHUE, ero OTJIUYHUSA OT 6eCroJoro.
Menos. Ctaguu Meno3sa. [Iponeccsl, npoucxojdliue Ha CTaAUAX MeMHo3a.
[loBegeHue xpomocoM B Mero3e. KpoccuHrosep. buosiorudyeckuil CMbICI U

3HaYeHUe MeHo3a

5.4

[ameToreHes - mponecc 06pa30BaHHA MOJIOBBIX KJIETOK Yy >»XUBOTHBIX.
[lonoBele xkese3bl: CeMEHHUKHM WU AWYHUKU. OOpasoBaHMe U pa3BUTHE
II0JIOBBIX KJIETOK — raMeT (CcrepMaTo30U/, AlleK/1eTKa) — ciepMaToreHes u
ooreHe3. OcOGEHHOCTHM CTpPOeHHA SAHLEKJETOK MW CIepMaTO30U/OB.

OmsonoTBOopeHue. [lapTeHoreHe3

5.5

WHauBUayasbHOe pa3BuUTHe (OHTOreHe3). JIMOpPHUOHAJbHOE pa3BUTHE

(ambpuoreHes). IJTambl 3MOPUOHAJIBHOTO PA3BUTHS y MO3BOHOYHBIX




»KUBOTHBIX: ApO06JIeHUE, TacTpyJsls, opraHoreHes. [loctaMmb6pruoHanbHOE
pasBuTHe. TUNBl NOCTSMOPUOHAJBHOTO pPa3BUTHUA: NpsIMOe, HeNpsMoe
(inunHO4YHOe). BiMsHMWe cpeAbl Ha pasBHTHe OPraHMW3MOB; (aKTOPBI,
CIOCOGHBIE BbI3bIBATh BPOXKAEHHBIE YPOACTBA.

Poct ¥ pa3BuTue pacTeHuil. OHTOreHe3 LIBETKOBOTO pacTEHHUs: CTPOEHHUE

CEeMEHH, CTaJUHU PA3BUTHUA

HaCﬂeﬂCTBEHHOCTb N U3MEHYUBOCTb OPraHNu3MOB

6.1

[IlpeaMeT U 3ajauyu reHeTUKU. HMcTopus pasBUTHUSA TeHeTUKU. Bkiaj
POCCUMCKHUX UM 3apy0OeXHbIX YYE€HbIX B pa3sBUTHE TeHETHKU. MeTo/bl
reHeTUKU (TMOPHUJ0JIOTUYECKUH, IIMTOTEHETUYEeCKUH, MOJIeKY/ISPHO-
reHeTU4eckuil). OCHOBHble TeHeTHUYeCKHe TMOHATUA. [eHeTHUYecKas

CHUMBOJIMKA, UCII0JIb3yeMad B CXeMax CKpELL[I/IBaHI/II‘/’I

6.2

3aKOHOMEpPHOCTH  Hac/JeJJOBaHWS  MNPU3HAKOB, yCTaHOBJeHHble T
Mengenem. MoHOru6puAHOe CKpelUBaHWe. 3aKOH egUHO000pasus
ru6pyUzioB TMepBOro TMoOKoJieHUd. [IpaBuU/i0O JOMUHUPOBAHHUS. 3aKOH
paciienyieHuss Npu3HakoB. [UnoTe3a YUCTOTHI rameT. [losIHOe ¥ HemoJiHOe
JIOMHUHHPOBaHUE.

JurubpruaHoe CcKpeluMBaHWe. 3aKOH He3aBHCUMOIO HacjeJOBaHUSA
NpPU3HAKOB. l|UTOreHeTHUYeCKHue OCHOBBI JUTHOPHUIHOTO CKpelUuBaHUS.
AHanu3upywllee CKpeliuBaHWe. lcnosb3oBaHWe — aHAJMU3UPYIOLIETO

CKpeliruBaHUudA OJid olipeaeJieHUA reHOTHUIIa ocobu

6.3

CuenyieHHoe HacJenoBaHWe Tmpu3HakoB. Pabora T. Moprana mno
CLUEelJICHHOMY HacJieZJoBaHUI0 TreHOB. HapyuieHue cuensieHuss reHOB B
pesyJsibTaTe KpPOCCHHroBepa. XpOMOCOMHas TeOpUA HACJeLCTBEHHOCTH.
['eHeTHYeCcKHe KapThI.

['eHeTuKa noJsia. XpOMOCOMHOe ollpeie/ieHHe IoJa. AyTOCOMBI U I0JIOBble
XPOMOCOMBI. ['omorameTHbIe U reTeporaMeTHble OpPraHu3MBbl.

HaCJle,E[OBaHI/Ie IMPU3HAKOB, CHEIJIEHHBIX C I0JIOM

6.4

WM3MeHYUBOCTb. Bupbr M3MEHYUBOCTHU: HeHacJie/[CTBeHHasi u
HacneAcTBeHHas. Posib cpeAbl B HeHac/ieICTBEHHOM UM3MEHYUBOCTH.
XapakTeprcThKa MOAUG(UKAIMOHHON W3MEeHYMBOCTU. BapuanMoHHbIN psj
¥ BapualMoHHasA KpuBas. Hopma peakuuu npusHaka. KosnyecTBeHHblEe U
KayeCTBEHHble  TPU3HAKK W KX HopMa peakuuu. CBoHCTBa

MoAUUKAILMOHHON U3MEHYUBOCTHU

6.5

HaCJle,ClCTBEHHaH, HWJIM TeéHOTHUIIN4YeCKad, U3MEHYHNBOCTbD. KoMm6uHaTHUBHast
M3MEeHYUBOCTb. Mel03 W I10JIOBOU nmpouecc — OCHOBa KOMOWHATUBHOM

M3MEeHYMUBOCTU. MyTallMOHHasA U3MeHYUMBOCTb. Knaccupukanua MyTanui:




reéeHHbleé XpOMOCOMHBbIE, T€HOMHBIE. Yactora wu MIPHUYHNHBI MYTaHHﬁ.
MYTaI‘EHHbIe (1)aKTOpb1. 3aKOH TOMOJIOTUYECKHUX p440B B HaCJIe,ELCTBEHHOﬁ

usmeHnuyuBoctu H.U. BaBusioBa

6.6

'eHeTHKa 4YesiOBeKa. KapI/IOTI/IH yenoBeka. OcHOBHbIE MeTOoAbl TeHETHUKHU

yeJioOBEKa:  reHeaJloTUYeCKUHM,  OGJM3HELOBbIM,  LUTOreHeTUYeCKHUH,
OUOXHMUYECKHUH, MOJIEKYISIPHO-TeHEeTUYEeCKUH. CoBpeMeHHOEe
omnpejiesieHue reHOTHIIA: MOJTHOTEHOMHOE CEeKBEHHUPOBAHHUE,

FeHOTUIIMpOBaHMe, B TOM 4uciae ¢ noMmouwpr  [IlIP-ananusa.
HacneacrBeHHble 3a6o0jieBaHUSI 4eJloOBeKa: TeHHble 60Jie3HH, OO0JIe3HU C
HacJeJCTBEHHOM MpeJpacroio)KeHHOCTbIO, XPOMOCOMHbIe  OOJIE3HU.
CoMaTuyeckue ¥ reHepaTUBHble MyTaluu. [[pUHIUIBI 3/J0pOBOr0 o6pasa
»KU3HU, AUATHOCTUKHU, NPOPUTAKTUKHU U JIeUeHUs] TeHeTUYEeCKHUX 60Jie3He.
Menuko-reHeTHYECKOE KOHCYJbTUPOBaHWEe. 3HAaueHUEe MeJAULUHCKOU
reHeTUKU B MpeJOTBpallleHUHW U JIeYeHHU TeHeTH4YeCKUX 3a00JeBaHUM

4eJIOBEKa

Cenekuusi opraHu3MoB. OCHOBbI OUOTEXHOJIOTUHU

7.1

Cesnekuus Kak HayKa M IpoLecc. 3apoXKJeHUe CeJIeKLUM U JOMeCTHUKaLUSl.
Yyenune H.M. BaBusoBa 0 LieHTpaxX MNPOUCXOXKAEHUST U MHOroo6pasus
KYJIbTYPHbIX pacTeHUU. LleHTpbl MpPOUCXOXKJEHUS [JOMAUIHUX >KUBOTHBIX.

CoprT, nopo/a, mrraMm

7.2

CoBpeMeHHbIe MeTO/bl CesieKLMU. MaccoBblil U MHAUBU/YaAJbHbIA OTOOPHI
B  CeJIeKIJMM  pacTeHHWHM UM KUBOTHbIX. OLleHKa  3KCcTepbepa.
B/iM3KOpOACTBEHHOE CKpellUBaHUWe - MWHOpPUAUHT. YucTasd JHUHUSA.
CkpemiMBaHHWe YMCTBIX JHUHUK. [eTepo3uc, WJIM TUOPUAHAS CHJIA.
HepojcTBeHHOe cKkpelllBaHUe — ayTOPUAUHT. OTAaJEHHASA THOpUIU3aLIUs
U eé ycnexu. HMcKyccTBEHHbIM MyTareHe3 W IMOJIyYeHHUE MOJUIJIOUJO0B.

JlocTrkeHUs cesleKIIMU pacTeHUH, )KUBOTHBIX U MUKPOOPraHM3MOB

7.3

BroTexHO/I0THSA KaK OTpac/b NMPOU3BOACTBA. [eHHasa MHKeHepus. JTallbl
co3nanus pekombuHanTHou [IHK v TpaHcreHHbIX opranu3moB. KieTouHas
uHXeHepus. KieTouyHble Ky/abTypbl. MHUKpPOKJOHaJIbHOE pa3MHOXEHHUeE
pacteHui. KiloHHpoOBaHHWe BBICOKONPOAYKTUBHBIX CEJIbCKOX03UCTBEHHbIX
OpraHM3MOB. JKOJIOTMYeCcKHe U aTh4Yeckue npobsaembl. MO - reHeTHYeCcKH

MO,E[I/ICI)I/ILU/IpOBaHHbIe OpraHHU3MBbI

11 KJIACC




Ko,

[IpoBepseMblii 3J1IEMEHT COAeP>KaHUs

JBOJIIOIIMOHHAsA GUOJIOTUA

1.1

JBOJIIOIMOHHAs TEOPUS U €€ MECTO B OGUOJIOTHUH.

CBUJeTeNbCTBA 3BOJIOLUHK. [lajleoHTOJIOTMYECKHE: T0OC/IeL0BaTelbHOCTD
NOsIBJIEHUS] BUZIOB B MaJIEOHTOJIOTMYECKOM JIETOMMUCH, ITlepexoHble GOPMBI.
Buoreorpaduyeckue: cxoAcTBO U pasinuue ¢ayH U Ppjop MaTepPUKOB U
OCTPOBOB. IMOPHOJIOTHUYECKHE: CXOJCTBA M Pa3JiM4usi 3MOPUOHOB pPa3HbIX
BUJIOB TMO3BOHOYHBbIX. CpaBHUTEJbHO-aHATOMHUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, pPYJUMEHTApHble OpraHbl, AaTABU3Mbl. MoJIeKyJSApPHO-
OMOXMMHUYECKHEe: CXOJICTBO MEXaHHW3MOB HACJEeJCTBEHHOCTH W OCHOBHBIX

MeTabo0JIM4YeCcKUX NyTel y BCeX OpraHM3MOB

1.2

dBosroyuoHHasa Teopusa Y. JlapBuHa. Ilpegnocbl/IKU BO3HUKHOBEHUS
JlapBUHHK3MaA. [IBHXKYIlMe CUJIbI 3BOJIIOIIUM BU/IOB 10 JlapBUHY (M36BITOUYHOE
pPa3sMHOXXeHUe TpPU OrPAaHUYEHHOCTH  PecypcoB, HeomnpeneJéHHas

M3MEHYHBOCTb, 00pb0a 3a CylleCTBOBaHHUE, ECTECTBEHHBIN O0TOOP)

1.3

CunTeTnveckass Teopus 3BostouuUd (CTI) U OCHOBHBbIE €€ TMOJIOKEHMUSI.

MukposBostonus. [lonyasanusa Kak eAMHULLA BUJA U 3BOJIIOIUU

1.4

JByokyimue cuibl (GakTopbl) 3BOJIOLUMK BUAOB B NpUpoje. MyTallMOHHBIN
npouecc U KOMOWHATHBHAsh W3MEHYMBOCTb. [lomy/siiMOHHBIE BOJIHBI U
Aperd reHoB. MW3ossuusa W wurpayusa. EcrecTBeHHBIM 0T6Op -
HanpasBJsoUKN GpakTop 3BoOLUU. POpPMbI €CTECTBEHHOT0 0THOpA.

[Iprcnoco6/1eHHOCTh OPraHM3MOB KaK pe3yJbTaT 3BOJIIOLMH. [IpuMepsl
NpUCHoCco6/1eHHUI y opraHu3MoB. ApoMopd03bl U UAMOaAANITALAH.

Bug wu  Bupoo6bpasoBanHue. Kputepuu Buzaa. OcHoBHble GOpPMBI

BU/1000pa30BaHUsl: reorpadpruiecKoe, IK0JIOTUIECKOE

1.5

MaKpOBBOJIlOLU/IH. cDOprI 3BOJIIOLIUU: (l)I/IJIeTI/I‘JECKaH, AWUBEPreHTHa#d,

KOHBEpIreHTHasd, rapajijieJibHad. HeO6paTI/IMOCTb 9BOJIIOIIUH

Bo3HMKHOBeHME U pa3BUTHE }KU3HU Ha 3eMJie

2.1

JloHay4YHble NpeACTaBJeHUS O 3apOXKAeHWUHM KU3HU. HaydHble runoressl
BO3HUKHOBEHMS >KU3HU Ha 3eMJie: abMoreHe3 W naHcrnepMusa. XMMHU4YecKas
3BOJIIOLUA. JKCIIepUMeHTa/IbHOe NMOJTBEPXKJeHUe XMMUYECKON 3BOJIIOLUU.
HauvanbHble 3Tanbl O6uoJsiornyeckod 3Boswuuu. [unotesza PHK-mupa.
[lepBble KJIeTKU U UX 3BoaOLUA. POpMUPOBaHME OCHOBHBIX IPYMIl XKUBBIX

OpraHu3MOB




2.2

Pa3BuTHe U3HU Ha 3eMJie 1O 3paM U nepuonaM. Karapxeu. Apxerckas u
npoTepo3oiickas 3pbl. [laseo3oiickas 3pa U eé MepUoAbl: KEMOPUNCKUHY,
OPZIOBUKCKUH, CUJIYPUHUCKUM, NEBOHCKUH, KaMEHHOYTOJIbHbIA, MEePMCKHUU.
Meso30¥ickasi 3pa U eé nepuo/ibl: TPUACOBBIN, OPCKUU, MEJIOBOM.

KaiiHo30¥cKkasi 3pa UM €€ TMepuojibl: TMaJleOreHOBbIH, HEOTE€HOBbIN,
aHTPONOreHOBbIM. XapaKTepUCTHKa KJAMMaTa U reoJIorHYecKUx MpoLeccoB.
OcHOBHBIE 3Talbl 3BOJIIOIWM PACTUTEJBHOTO W KUBOTHOrO MHUpa.
ApoMopdo3bl y pacTeHUH U }KUBOTHBIX. [l0osiBJIeHMe, paclBET U BBIMUPaHUE

rpyniIn >KUBbIX OpraHu3MoB

2.3

CucrteMa OpraHMYecKOro MHpa KaK OTpaxkeHHe 3BoJionUH. OCHOBHbIE

CUCTeMaTHU4yeCKHe rpynnbl OpraHU3MoB

2.4

JBOJIIOLIMSA YesloBeKa. AHTPOINOJIOTUsl Kak Hayka. Pa3sBUTHe npejcTaB/ieHUN
0 MPOUCXOXKAEHUH YesoBeKa. MeTo bl U3y4yeHUs1 aHTpornoreHesa. CxoAcTBa
M pa3/iMyds 4YesJioBeKa M IKUBOTHBIX. CHCTeMaTHUYecKoe MOJIOKEHUE
YyeJIoBeKa.

JABmwxymue  cuabl  (dakTopbl)  aHTpomoreHesa.  HacsienactBeHHas
M3MEHUYMBOCTb U €eCTeCTBEHHbIH 0TO60p. OO6lIecTBEHHbIM 00pa3 KU3HU,

M3rOTOBJIEHUE OPYAUH TPYAa, MbILLJIEHUE, peYb

2.5

OcHOBHBbIE CTAZIUH ¥ BETBU 3BOJIIOILMHY YeJIOBeKa: aBCTpaJoNUTeEKH, Yesr0BeEK
yMe b, YesioBek npsiMoXoAsuiui, YesoBek HeaHAepTaJIbCKUM, YesoBek
pasyMHbIi. HaxoAku HCKoMaeMblX OCTAaHKOB, BpeMsl CYlLeCTBOBaHHUs,

06Js1acTh pacnpocTpaHeHus, 06'bEM roJIOBHOT'O MO3Ta, 06pas KU3HU, OPyAUs

2.6

YesnoBeyeckre pacbl. OcCHOBHble OOJiblIME  pacbl: €BPONEOU/Has
(eBpa3uiickasi), Herpo-aBcTpajioniHass (3KBaTOpHUaJibHasi), MOHTOJIOUAHAS
(a3uaTcko-aMepUKaHCKasi). YepTbl NPHUCIOCOOJEHHOCTH NpeAcTaBUTeeN
YyeJIoOBEYECKHX pac K YCJOBUSIM CylleCTBOBaHUSA. EJMHCTBO 4yesoBeyeCKUX

pac. KpuTuka pacusma

OpraHu3Mbl U OKpY»Kalolas cpejia

3.1

JKoJiorus KaK HayKa. 38.,[[3‘11/1 N pasaejibl  3KOJIOTHH. MeTO,E[bI
9KOJIOTUYECKHX HCCﬂeﬂOBaHHﬁ. JKoJIoTUYEeCKOoe MHUPOBO33pEHHE. CpeﬂbI
o0HTaHUS OpPraHU3MOB: BOJHa#d, HAa3€MHO-BO3/yllIHaf, ITOYBEHHa4,

BHYTPpHOpPraHN3MeHHad

3.2

Jkosiorndeckrue ¢akrtopbl. Krnaccupukauus 35K0J0THYECKUX (GaAKTOPOB:

a6I/IOTI/I‘{eCKI/Ie, OHUOTHUYECKHE U dHTPOIIOT€HHbIE. ﬂeﬁCTBHe 9KOJIOTUYECKHX




$aKTOpPOB Ha OPraHU3MbI

3.3

AbuoTunyeckre GaKTOPhBI: CBET, TEMIIEPATYpPa, BJABKHOCTb. POTONEPHUOU3M.
[Ipvcnoco6ieHUsT OpraHU3MOB K [JeWCTBUIO aGUOTHYEeCKUX (PaKTOPOB.

Bbuosiornyeckue puTMbI

3.4

BuoTtnueckne  ¢dakTopbl.  Buabl  6MOTHYECKMX  B3aUMOJEWCTBUU:
KOHKYpPEHIUsl, XWULUHUYECTBO, Mapa3uTHU3M, MYTyajlu3M, KOMMEHCaJu3M
(Hax1e6HUYECTBO, KBAPTUPAHTCTBO), aMeHCaIM3M, HEUTpau3M. JHaUeHUe
OMOTUYECKUX B3aUMOJEWCTBUM [/l CYILeCTBOBAaHUS OPraHU3MOB B

MMPpUPOAHDBIX COO6I.L[eCTBaX

3.5

JKOJIOTUYEeCKHEe XapaKTEepUCTUKHU nonyasauud. OCHOBHble IOKasaTesu
NOMyJIALIMK: YUCJAEHHOCTb, IIJIOTHOCTb, PpOX/JAaeMOCTb, CMEpPTHOCTb,

IpUPOCT, MUrpanus. /[lMHaMUKa YMCJIeHHOCTH NONYJIALUU U e€ peryasanus

COO6I.U,€CTBa H 3KOJIOTUYECKHE CUCTEMbI

4.1

Coob1uiecTBO OpraHusMoB - O6uoLeH03. CTPYKTypbl 6UOLeHO3a: BUA0Baf,
NpOCTpaHCTBeHHas, Tpopuueckasa (muileBasi). Bugbl-noMmuHanTel. CBSA3U B

f6HUoleHO3e

4.2

JKoJIoTMYecKHe CUCTeMbl (3KocucTeMbl). [loHATHe 06 3KocucTeMe WU
6uoreoneHose. PyHKIIMOHATbHbIE KOMIOHEHTBI 9KOCUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTBI, peJyleHThl. KpyroBopoT BellecTB U NOTOK 3HEPrHU B
skocucteMme. Tpoduueckue (muileBble) YPOBHU 3KocUCTeMbl. [luieBbie
nenyd U ceTu. OCHOBHbIE IOKa3aTeJH 3KOCUCTEMBI: 6MoMacca, MPOAYKIIUSI.
JKOJIOTUYECKHE THUPAMUAbL: MPOAYKLHUH, YHUCJIEHHOCTH, G6GHOMAcCCHI.

CBOKMCTBA 3KOCUCTEM: YCTOUYHUBOCTD, CaMoperyJisanus, pazsutue. Cykueccus

4.3

[IpupoaHble 3KOCUCTEMBI. JKOCUCTEMBI 03€p U peK. JKOCUCTeMa XBOMHOTO
WJIY IIPOKOJIMCTBEHHOTIO Jieca.

AHTpONOreHHble  3KOCUCTEMBL.  ArposKOCUCTEMBL.  YpPOOIKOCUCTEMBL.
Buosoruyeckoe U X03fHCTBEHHOEe 3HAayeHUE  arpo3KOCUCTEM U
yp603KOCHUCTEM.

BruopasHoo6pa3re kak GaKTOp YCTOMYUBOCTH 3KocHucTeM. CoxpaHeHHe

6M0JIOTUYECKOT0 pa3HOOOpa3us Ha 3eMJie

4.4

Yuenue B.U. BepHajgckoro o 6uocdepe. 'paHUIbl, COCTaB U CTPYKTypa
6uocdepsnl. JKuBoe BelecTBO U ero ¢yHKIMU. Oco6eHHOCTH 6uochephbl Kak
r106a71bHOM 3KOcHUCcTeMbl. /lMuHAaMUUecKoe paBHOBeCcHe U 06paTHas CBSI3b B

6uocdepe. KpyroBopoThl BelleCTB U GUOre0XMMHUYECKHE LIUKIIbI 3JIEMEHTOB




(yrniepofa, a3oTa). 30Ha/IbHOCTBb 6Mocdepbl. OCHOBHbIE GMOMBI CyIIU

4.5

YenoBedyecTBo B Ouocdepe 3emMsd. AHTpPONOreHHble HW3MEHEHHUs B
o6uocdepe. ['tob6abHBIE IKOJOTHYECKHE TPOOBIEMBI.
OcHOBa palMOHAJbHOTO YIpaBJEHHUS TNPUPOJHBIMH peCypcaMH M HX

ucnoJsib3oBaHue. JlocTmkeHUs1 6UOJIOTUU U OXpaHa IPUPOAbI




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI A1 YYEHUKA

e buoJsiorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Py6nos A.M. u ap.; [lox
penakuuei [laceunrka B.B. AkuimoHepHoe 06111ecTBO «M3aaTebecTBO «[IpocBenieHre»
e buoJsiorus. 11 knacc. [laceunuk B.B., KameHckuii A.A., Py6nios A.M. u ap.; [lox

penakuuei [laceunrka B.B. AkuimoHepHoe o61iecTBo «M3aatenbcTBo «IIpocBemieHme»

METOAWYECKHUE MATEPHUAJIbBI AJ14 YYUTEIA
KoHTpoJsibHO-U3MepHTeNbHble MaTepUuasbl. buosiorus. 10 kiacc / coct. H.A.
BorpaHos. - 5-e u3a.: 81 c. - Mocksa : BAKO, 2021.
KoHTpoJ/ibHO-U3MepHTebHble MaTepUuasbl. buosiorus. 11 kiacc / coct. H.A.

borpanos. - 3-e u3a.: 80 c. - MockBa : BAKO, 2021.

IINPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/06/777class=77
https://www.yaklass.ru/p/biologia?ysclid=mf3wf15dnr780419995

https://school.oblakoz.ru/home



