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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpammsbl MO0 OHMOJOTUU TEOPETUYECKYIO OCHOBY IS
OTpe/ieNieHUs] MOAXO00B K (hOPMUPOBAHUIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBuiM: KoHuenryanbHbele nosoxerus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJep)KaHus, pe3yJlbTaToB OOy4YeHHUS U
TpeOOBaHUil K YPOBHIO OJITOTOBKU BBITYCKHUKOB, TTOJIOKEHHUS 00 OOIIUX HENISIX
Y MPUHIUINAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEro
obmero oOpasoBanus B Poccuiickoit Denepanuu, a TakKe IOJOXKECHHAS O
cnenuduke Ouonoruu, €€ 3HAYCHHMM B TIO3HAHUM >KUBOM MNPUPOIBI U
o0ecrneveHnH CyIeCTBOBaHMSI YeI0BEeUECKOro oommecTBa. CormacHO Ha3BaHHBIM
MOJIO’KEHUSIM, ONIPEICIICHbI OCHOBHBIE (DYHKITUU MPOTPaMMBbI 1O OMOJIOTHH U €€
CTPYKTYypa.

[Iporpamma mo Ouonoruu Ja€T MNpEeACTaBICHUE O LEIsAX, 00 oOmiei
CTpaTrernu OOYy4YEeHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOIIUXCS CpPEICTBAMU
yuebHOoro mpenmera «buomorus», ompeaenseT o00s3aTENbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTYypy, paclpeielieHue MO0 pa3ienaM U TeMaw,
PEKOMEHIyeMYIO MOCIEI0BATEIbHOCTh N3yUeHHUsI yaeOHOTO MaTepraia ¢ ydéToM
MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH 00pa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

B nmporpamme mo OHOJOTHM TaKKe€ YYHUTHIBAIOTCA TpeOOBaHUSI K
TUTAHUPYEMBIM JTUYHOCTHBIM, METANpeIMETHBIM M MPEIMETHBIM pe3yIbTaTaM
oOydueHHsi B (OPMHUPOBAHUM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHON
NEeATEIbHOCTH/YUEOHBIX JIEUCTBUI OOYYAIOIIMXCS MO OCBOCHHIO COJEP KaHUS
OMOJIOTUYECKOT0 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 kiaccel, 6a30BbIN ypOBEHb) peain30BaH
MPUHIUI TPEEeMCTBEHHOCTH B HM3y4Y€HHUHM OuMoJiornH, Onarojaps 4yemMy B He
IpPOCMaTpPUBAETCA HAIMpPABICHHOCTh Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C
dopMUpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIMA JIMYHOCTH, OKOJOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUNH O
310pOBOM 00pa3e )KM3HU U OEPEKHBIM OTHOILIEHUEM K OKPYXKaIoILEel MPpUpOTHON
cpene. [loaroMy Hapsiy ¢ uM3ydeHHEM OOIICOMOJIOTMUYECKUX TEOPUM, a TaKKe
3HaHUWA O CTPOCHHUH XHMBBIX CHCTEM pPA3HOTO paHTa U CYINIHOCTH OCHOBHBIX
MPOTEKAIOIINX B HUX MPOIIECCOB B IPOTpaMMe 10 OMOJIOTHH YACIEHO BHUMAHHE
MCIIOJIb30BAaHUIO TOJYYCHHBIX 3HAHWM B TOBCEIHEBHOM JKU3HH IJISI PEIICHUS
MPUKJIAAHBIX 3a/1a4, B TOM YKcIie: MPOPUIAKTUKH HACIIEICTBEHHBIX 3a001€BaHUI
YeloBeKa,  MEAMKO-TEHETHMYECKOTO  KOHCYJIbTHPOBaHHUS,  OOOCHOBaHUS
HKOJIOTHUYECKH IEI€CO00Pa3HOTO MOBEACHHS B OKPY>KAIOIIeH IPUPOIHOM cpeie,
AQHAJIN3a BIIMSHUS XO3SMCTBEHHOU JEATEIIbHOCTA YEJIOBEKAa HA COCTOSHUE
MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON
HampaBleHHOCTH  ydeOHoro  mpeamera  «buonorus»  MPOAUKTOBAHO
HEO0OXOIMMOCThIO 00ECIIeYeHUsl YCIOBUM I pEelIeHUs] OJHON U3 aKTyalbHBIX
3aa4 IIKOJIBHOTO OWMOJOTHYECKOTO OO0pa3oBaHMs, KOTOpas Tperoaraet
dbopmMupoBaHre y 00y4arOIIUXCsl CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JMHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHEro 00Iero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecrieunBaeT (GOpMHUPOBAHUE Y OO0YYAIOLIUXCS MPEACTaBICHUN O
Hay4YHOW KapTUHE MHpPA, PACIIUPSIET U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTIUYUTEIHHBIX MPHU3HAKAX — YPOBHEBOW OpraHW3aIlMN U SBOJIOIHMH, CO31aET
yCIOBUSl JIJIsi: TO3HAHWSA 3aKOHOB JKMBOM MPUPOIBI, (OPMHUPOBAHUSA
(PYHKIIMOHAJIBHONW TPaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M O€30macHOro odpasa



KU3HHU, DKOJOTHYECKOTO MBIIIJICHUS, LEHHOCTHOTO OTHOIIEHUS K >KUBOU
MIPUPOJE U YETIOBEKY.

Bonpuioe 3HaueHne OMOI0TUsl IMEET TAK)KE IS PELIEHUS BOCITUTATENbHBIX
M Ppa3BUBAIOUIMX 3a/Jad CpEeAHEero oO0mero o0pa3oBaHUs, COLHMAIA3ALUN
oOyuaromuxcs.  M3ydenue  Ouonoruu  oOecrieuyMBaeT  YCIOBHUS IS
(hopMHUPOBaHNS HHTEIJICKTYTBHBIX, KOMMYHUKAIIMOHHBIX U HHPOPMAITMOHHBIX
HaBBIKOB, 3CTETHUECKOU KYJIBTYPbI, CIIOCOOCTBYET MHTErpalli OMOIOTUYECKUX
3HAHWHN C TMPEACTaBICHUSAMHU W3 JPYTUX Y4YCOHBIX MPEIMETOB, B YAaCTHOCTH,
¢usuku, xumun U Teorpaduu. Ha3BaHHBIE MOJOXKEHUS O TMPeTHA3HAYCHUU
yuebHoro mnpeamera «buonorus» COCTaBHIM OCHOBY JUISl OMpEICIICHUS
MOJIXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €r0 COJEPIKAHUS, TPEICTABICHHOIO B
nporpaMMe o 6GMoJoTHH.

OTt60p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH € MO3MUIMUI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM 00ydYarouuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHs, 3HAUUMbIE IS
dbopmupoBaHus OO0IIEH KyIbTYpbl, ONPEICIAIONINE aJCKBATHOE ITOBEJICHUE
YeJI0BeKa B OKPY Karolel MpUpOAHON cpelie, BOCTpeOOBaHHbBIC B TTOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeaTesibHOoCTU. Oco00e MECTO B ATOM CUCTEME 3HAHUM
3aHUMAIOT  DJIEMEHTBl  COJAEpP)KaHUsA, KOTOpblE CIyKaT OCHOBOM ISt
dbopMupoBaHUs MPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHE
MHpA Y IEHHOCTHBIX OPUEHTAIMSAX JIUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHHU3alIUU
OMOJIOTMYECKOr0 00pa30BaHMUS.

CTpyKTypupOBaHUE COEpXk aHUs y4eOHOro Marepuana B IPOrpamMme IO
OMOJIOTUH OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX )KMBOU MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alNU
M SBOJIOUMHA. B COOTBETCTBMM € 3THM B CTPYKType€ Y4Ye€OHOro MpeameTa
«buonorusy BbIIENEHBI CIENYIOUUE CoAepKaTeabHble JIMHUU: «buomorus kak
HayKa. MeToibl HaydHOro no3HaHus», «Kierka kak Onojornyeckas cucteMa,
«Opranusm kak Owosiornueckass cucremay, «CucremMa uU MHOrooopasue
OPraHUYECKOTO MHUPa», «OBOJIOLMS KUBOW MPUPOIBDY, «IKOCUCTEMBI H
MPUCYIIME UM 3aKOHOMEPHOCTH.

[Henp mzyuenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHHE OOYYalIIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allMd >KUBBIX CHCTEM PAa3HOI0 paHra M MPUOOPETEeHHE YMEHH
WCIIOJB30BaTh 3TU 3HAHUA JJIsl TPAMOTHBIX JCHCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTukeHue uenu u3yyeHus yueoHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CreunBaeTCsl peleHUEM CIIeAYIOIINX 3a/a4:

OCBOCHHME O0YYaIOIUMHCS CHUCTEMbl 3HAHUA O OMOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, MpaBUIIaX, CIYKaIUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MUpa, O METOJAaX HAYYHOrO I[IO3HAHMS, CTPOEHUH, MHOro00pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPA3HOTO YpPOBHS OPTraHM3allMH, BbIAAIOLIMXCS
OTKPBITUSX ¥ COBPEMEHHBIX MCCJIEAOBAaHUAX B OUOJIOTHH;

dopMHpoBaHrEe y 00yHaIOIMXCSl MO3HABATENIbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPUECKUX CIMOCOOHOCTEH B MpoOIecce aHalu3a AaHHBIX O MYTAX pPa3BUTHUS B
OMOJIOTUU HAYUYHBIX B3IJISIOB, UJEH U MOJXO0JIOB K M3YUYEHUIO KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydarwluxcs oO0mell KylbTypbl, (QYHKIHOHAIBHOU
rPaMOTHOCTH, pPa3BUTHE YMEHUHW OOBSACHATH M  OIEHUBATh  SIBJICHUS



OKpPY)KaIOIIETO MHpa KUBOM MPUPOABl HA OCHOBAHWW 3HAHUW U OIbITA,
MOJTyYEHHBIX TIPU U3YYCHUU OHOJIOTHH;

dopMupoBaHue y OOy4aroOlUUXCsS YMEHHMH WUTIOCTPUPOBATh 3HAUCHHUE
OMOJOTMYeCKUX 3HAHWM B MPAKTUYECKON ACSITEIHHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTHU TMO3HAHUS YEJIOBEKOM KHBOU
MPUPOILI, HEOOXOIUMOCTH OEpPEeKHOTO OTHOMIICHUS K HEW, COONIOACHUS
ATUYECKUX HOPM MPHU MPOBEJCHUH OMOIOTUYECKUX HUCCIIEeI0OBAHUI;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHWUW MJIS1 TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPBI, A1 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOW JKU3HU
JUISL OLIEHKH TOCJIEICTBUI CBOEM AEATEIBHOCTH 110 OTHOIIEHUIO K OKPYKaIOIIEeH
cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHME M COOJIOJICHHE MEP
npodUIaKTUKHA 3a00JIeBaHUH.

B cucreme cpemgnero obiiero odpazoBanusi «buonorusy, mzyyaemas Ha
0a30BOM ypOBHE, SBJIACTCS 00s3aTENbHBIM YU€OHBIM MPEIMETOM, BXOASAIIUM B
COCTaB NpeaMeTHOMN 00aacTh « EcTecTBeHHO-HAay4HbIE IPEIMETBD.

Jlns wu3ydeHuss Ouoyorud Ha ©0a30BOM YPOBHE CpPEIHETO OOIIEeTo
oOpazoBaHus oTBoaUTCA 68 yacoB: B 10 knacce — 34 vaca (1 gac B Heneno), B 11
kiacce — 34 gaca (1 4ac B Hezelno).

COJEPXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBs3b OMOJ0THU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYIrMMH €CTECTBEHHBIMU HaykaMmu, (uiocodueil, dTUKOW, ICTETUKOH U
npaBoM. Ponb Ouosiornu B (OpMUPOBAHMHM COBPEMEHHOW HAyYHOM KapTHHBI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Meroabl TO3HaHUS SKUBOM MpUponbl (HAOIIOAEHUE, SKCHEPUMEHT,
OMnKCaHWe, HU3MEpEeHue, Kiaccuukanus, MOJEIMPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuun:

[Hoptpetsr: Y. Hapsun, I'. Mennens, H. K. Kombuos, [Ix. Yorcon u @.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MIPUPOIBD.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazIUYHBIX METOJOB IMPHU
U3Y4YEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIMS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3y4YEeHHsS] OHOJIOTHH.
OTnuuue )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OMocHcTeM U HX pa3HooOpasue. YPOBHHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJICTOUHBIA, TKaHEBbIA, OPTraHU3MEHHBIN,
MOMYJISIIMOHHO-BUI0BO, 3KOCUCTEMHBIN (OMOTeOIICHOTHYECKUI ),
OouocdepHbIi.

JdeMoHcTpanuu:



Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKH KU3HW», «Y POBHH OpraHU3alun
KUBOU MPUPOABDY.

Oo6opynoBanwue: Mojens MoJiekyisl JJHK.

Tema 3. Xumuuyeckuii COCTaB M CTPOCHHUE KIETKH.

XHUMHUYECKUN COCTAB KJIETKU. XUMUYECKUE DJIEMEHTBI: MaKpPOJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpaNbHbIE BEIIECTBA.

@yHKUMM BOABI M MUHEpaJbHBIX BelECTB B Kierke. llognep:kanue
OCMOTHYECKOI0 DOanaHca.

benku. CoctaB U cTpoeHre OEIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hesamenumple M 3aMEHHMMBIE AMHHOKHUCIOTBL. AMMWHOKHMCIIOTHBIA COCTAB.
YPOoBHM CTPYKTYpBbI OEIKOBOI MOJIEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUUHAS U
YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
(GyHKUIHU OEIKOB.

®depMeHTHl — Owuosoruueckue kartanuzatopel. CtpoeHue QepmenTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuupuyHoctb. Kodepmentsl. ButaMuHsIL.
OTnunuust PepMEHTOB OT HEOPTaHUYECKUX KaTaIN3aTOPOB.

VYrneBoasl: MOHOcaxapuabsl (TJIIOKO3a, pubo3a ©  J1€30KCUpU003a),
aucaxapuibpl (caxaposa, JIaKTO03a) W TMoJiucaxapubl (Kpaxmani, TJIMKOIEH,
Hesutono3a). buonornyeckue pyHKIIMM YriIeBOIOB.

Jlunuasl:  TpurnMuepuabl, (ocPoUNnUbl, CcTepouasl. [ uapoduibHO-
rupodoOHble CcBOMCTBA. buonormueckue ¢yHKuuM aunuaoB. CpaBHEHUE
YTJI€BO0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK wm PHK. Hykneornnsr — MoHOMEpHI
HyKJIenHOBBIX KucnoT. Ctpoenue u pyukiuu JJHK. Ctpoenue n pynkunu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[urtonoruss — Hayka o kierke. Kiietounas Tteopuss — mOpuMep
B3aMMOJICUCTBUS HAeW U (DAKTOB B HAYYHOM MO3HAHWUU. MeTOIbl H3ydeHHUs
KJIETKH.

Knerka kak unenoctHas >xuBas cucrema. OOIIME MNpPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi meMOpana, Mmonekysbl JJHK kak renernueckuii amnmapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuoruueckas. OcoOeHHOCTH
CTpOEHHUA NpoKapuoTudyeckoi kietku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, KUBOTHOW M
IrpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTEHKA, TTTUKOKAJIMKC, UX
¢ynkuuu. [1nazmarnueckass memOpana, €€ cBoiictBa u Gpynkuuu. Lluronnazma u
e€ opranouapl. OqHOMeMOpaHHbIe opraHou bl kiaeTku: DIIC, anmapat I'oiabmxw,
Tu30coMbl. [loyaBTOHOMHBIE OpPraHoOuAbl KJIETKU: MUTOXOHJIIPUU, TJIACTHbI.
[IpoucxoxjaeHre MUTOXOHAPUN M TacTul. Buabl miactua. HememOpanHbie
OpraHOMIbI KJIETKU: PUOOCOMBI, KIETOYHBIA LEHTpP, LIEHTPUOJIU, PECHUYKH,
KryTUKH. OyHKIUHA OPraHOUAOB KJIETKU. BKiltoueHus.

Snpo — peryasTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BElIECTB B KIIETKE.

JdeMoHcTpauu:

[Toptpets: A. JIeBenryk, P. I'yk, T. I1IBann, M. [llneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpenenieHue XUMHYECKHX JJIEMEHTOB B HEXKHUBOMU
npupozae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.



Tabmuupr u cxemsl: «llepruognyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJeKynbl BOAbD, «buocuHTe3 Oenka», «CTpOe€HUE MOJEKYJIbI
oenkay, «Ctpoenue depmenta», «Hykmennoseie kucinotel. [JHK», «Ctpoenue
Moniekysbl  AT®», «CrpoeHne SyKapuOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KIeTkW», «CTpoeHHe pACTHTENbHOM KIEeTKW», «CTpoeHue
MIPOKApHUOTUYECKON KJIETKW», «CTpoeHue sapa KIETKH», «YTIJIEBOIbBI,
«JInmmaey.

ObopynoBaHHe: CBETOBOM MHKPOCKOM, OOOpYAOBaHUE IJi MPOBEICHUS
HaOIIOACHUN, U3MEPEHUI, 3KCIEPUMEHTOB, MUKPOIPENapaTbl PacTUTENIbHbIX,
’KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlaboparopuass pabotra Ne 1. «/3yueHue KaTaaIUTUYECKOW AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora Ne 2. «M3yyeHue CTpoeHHUs KIETOK PacCTEHHI,
KUBOTHBIX M OaKTEpHl O] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U ux
OMKCAHUE.

Tema 4. )KusHenessTe1bHOCTh KICTKH.

OOMeH BellecTB, WU METa00IU3M. ACCUMUIIALINS (TIJTACTUYECKUN OOMEH)
U JTUCCUMUISIMS (SHEPTreTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO IpoIlecca
MeTrabosin3ma. Poslb 3aKOHOB COXpaHEHHsI BEUIECTB M SHEPIHMH B NOHUMAaHUU
MeTaboJIu3Ma.

Tunbr oOmeHa BemiecTB: aBTOTpodHBIN U reTeporpodHbii. Pomb
(epMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®orocunTe3. CBeroBas W TemHOBas ¢a3bl (oTocuHTe3a. Peakuuu
¢oTtocuHTe3a. DPPeKkTUBHOCTH (POTOCHHTE3a. 3HAYeHUE (POTOCHMHTE3A I
XKU3HU Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (DOTOCHMHTE3 M CIOCOOBI
MOBBIIIEHUSI €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHUHTE3UpYIolIre OakTepuu. 3HAYEHHE XEMOCHUHTE3a
JUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. Paciiensenue BenecTB, BhIICICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KJIETKE. OTamnbl HSHEPreTMYeCcKoro ooOMeHa.
['nmukonus. bpoxenne u ero Buabl. KuciopogHoe OKHCIEHHUE, WA KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHnue. OPheKTUBHOCTD
ASHEPreTUYECKOro 0OMeHa.

Peakuuu wmatpuuHoro cuHte3a. ['enetuudeckas undpopmarus u JHK.
Peanuzanus renernueckoid MH(pOpManuu B KIETKE. ['€HETUYECKUl KOJ U €ro
cBoiicTBa. Tpanckpunius — MatpuuHbiid cuate3 PHK. Tpancnauus — 6uocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OuocuHTese Oernka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTKkpeiTHs BUpYycoB (/.
N. HWBanoBckuit). OCOOEHHOCTH CTPOEHUSI M KU3HEHHOTO LHKJIA BHUPYCOB.
baktepuodaru. bone3snu pacTreHuil, >XMBOTHBIX W 4YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynozaedpunura yenoseka (BUUY) — Bo36ynurens CITN da.
OOpaTtHass  TpaHCKpUIILIMS, peBepTraza M  HWHTerpaza. lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIA.

JdeMoHcTpauu:

[Toptpetsi: H. K. Konpsuos, /I. . UBanosckuii, K. A. Tumups3zes.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«HepreTuyeckuit ooMeny», «Xioporiact», «Potocuntes», «Ctpoenne JJTHK»,
«CTtpoenue u (QyHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTHnuecKuii



Kom», «Bupyce», «bakrepuodaruy, «CTpoeHrne U >KM3HEHHBIM IIUKI BUpYyca
CIINda, 6aktepuodaray, «Pemmukanus JJHK».

ObopynoBanue: Moaenu-anmukanuu «Y asoenne JJTHK u tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoJenb cTpykTypsl JJTHK.

Tema 5. PasMHOXkeHMe 1 HHAUBUYAJbHOE Pa3BUTHE OPTaHNU3MOB.

Krerounplii 1UKII, WM SKU3HEHHBIN UK KiaeTku. MHTEepdaza m MuTo3.
[Ipoueccel, mpoTekatomiue B uHTepdasze. Permmkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIA HAOOp — KapUOTHIIL.
JIMTUIONTHBIA W TAaIUIOWIAHBIA ~ XPOMOCOMHBIC  HAOOphl.  XPOMAaTHIBI.
[{uTonornyeckue OCHOBBI PAa3MHOXKEHUS W HHIWBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — muto3. Craguu muto3sa. [Ipoueccel, npoucxoasdimye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemast rubesnb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecnojioe H TMoJioBoe. Buasl
O0ecrojioro  pa3MHOXKEHHS: JIeJ€HHMEe HaJABOE, [OYKOBaHHE OJHO- U
MHOT'OKJIETOYHBIX, crnopooOpa3oBaHue, BET€TaTUBHOE  Pa3MHOXEHUE.
HcKkyccTBEHHOE KIIOHMPOBAHUE OPTAaHU3MOB, €TI0 3HAUYEHUE IS CENIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIIOJIOTO.

Meito3. Craguu meio3a. [Ipormeccsl, MpoucXoaqIme Ha CTaIusIX MEro3a.
[ToBenenne xpomocom B Mmernose. KpoccuHrosep. buosiormyeckuii CMBICT H
3HAYEHUE MEWO03a.

['ameTtorenes — mpouecc 00pa30BaHMs IMOJIOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U SIMYHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ouj, SULEKIEeTKa) — CIEpMATOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SULEKIETOK W CrlepMaTro3ouaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuoreHes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MTO3BOHOYHBIX JKMBOTHBIX:
npoOsieHue, racTpyisinus, opraHorenes. [loctamOpruonanbHoe pazBuTHe. THITbI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENpsiMoe (JIMYMHOYHOE). BnusHue
Cpelibl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaJNH Pa3BUTHSL.

JlemoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMbl pa3MHOXKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX pacTeHuil», «BereratnBHOe pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOEHHUE TOJOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Kitertounslii ukiny, «Permmukanus JJTHK», «Murto3y,
«Menosy, «lIpssmMoe 1 HenpsIMOe pa3BUTHEY, «[ aMeTOreHe3 y MIEKOIUTAOIIUX
U 4enoBeka», « OCHOBHBIEC CTAJIUU OHTOT'€HE3a».

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKOMTUTAIOLIET Oy, «SIMIeKIeTka MiIeKonuTaroero», «Kapuoknnes B kjaeTkax
KOpeIllKa JTyKa», MarHuTHasi MOJeib-anrumkanus «/lenenue KieTkuw», MoJeb
JHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «HaOmioneHue Muto3a B KJIETKAaX KOHUMKA
KOpeEIlIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopHnas padora No 4. «M3ydeHue CTpoeHHUs MOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOMpenaparaxj».



Tema 6. HacsieACTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pas3Butusa reHetuku. Poib
LUTOJIOTUM ¥ SMOPHUOJIOTUU B CTAHOBJIEHWH T€HETUKH. BKiajg poccuiickux H
3apyOCKHBIX ~ YYICHBIX B pa3BUTHE TEHETUKH. MeToabpl TEHETHKHU
(THOPUIOJIOTHYECKUN,  IUTOTCHETHUCCKHUH,  MOJEKYISIPHO-TEHETUICCKUN).
OCHOBHBIE TEHETHUECKHUE TOHATHS. | eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIUBaHHM.

3aKOHOMEPHOCTH  HAcCJIeIOBaHWsS  MPU3HAKOB, yCTaHOBIEHHblE [
Menpaenem. MoHOruOpuaHOE CKpeluBaHue. 3aKOH €IUHO00pa3us THOpHI0B
NepBOro MokojeHus. IlpaBuno AOMHUHHMpPOBaHHSA. 3aKOH paCLICIJICHUS
npu3HaKoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE JOMUHUPOBAHUE.

JlurnOpuaHoe CKpellMBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
Npu3HakoB. LluTOreHeTHYecKHe OCHOBBI JIUTMOPUIHOTO  CKpPEIIMBAaHMS.
AHanu3upymoliee CKpElIMBaHUE. Hcnons3oBanue AHATM3UPYIOIIETO
CKpELIMBaHUSA JIsl ONIPEACIICHHUS] TEHOTHIIA OCOOH.

CuerieHHOE HaclieioBaHue mnpusHakoB. Pabora T. Moprana 1o
CLUECIUICHHOMY HACJIEHOBAHMIO TeHOB. Hapymenue cuermieHuss TIeHOB B
pe3yapTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

['enetnka mona. XpoMOCOMHOE ONPEAEIECHUE TT01a. AYyTOCOMBI U TIOJIOBBIE
XpoMOcOMBI. ['omMorameTHele M rereporaMmeTHble opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHYnBOCTSD. Buasl  M3MEHUYMBOCTH: HEHACIICCTBEHHAsl U
HacleCTBeHHasA. Ponb cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOJAU(PUKALMOHHON W3MEHYMBOCTU. BapwalMOHHBIA psg U
BapranMoHHass KpuBas. Hopma peaknunm npusHaka. KommuectBeHHblE H
KaueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
M3MEHYUBOCTH.

HacneacTBenHas, WM reHOTUNHMYECKas, U3MEeHYMBOCTh. KomOuHaTuBHAas
M3MEHYMBOCTh. Meilo3 M MOJOBOM Tmpolecc — OCHOBAa KOMOWHATUBHOM
W3MEHYMBOCTH. MyTallMOHHasT HW3MEHYMBOCTh. Kraccudukamuss MyTanuii:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE. YacToTa M NpU4MHBI MyTauuii. MyTtareHHbie
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSIZIOB B HACJIEACTBEHHOU M3MeHunBocTH H.
. BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka venoBeka. Kapuortun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJIOTUYeCKU, OJIM3HEIOBEIN, LIMTOreHETUYECKU,
OMOXMMHUYECKUM, MOJIEKYJIIpHO-TeHeThuYeckuii. COBpEMEHHOE Ompe/eiIeHUe
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomotipto IIIIP-anamm3a. HacmencTtBeHnHble 3a00JIeBaHUS YeEJIOBEKA: T'CHHEIC
00J1e3HH, OOJIE3HN C HACJIEICTBEHHOW MPEIpacioyioKEHHOCTbIO, XPOMOCOMHBIE
oone3nn. ComaTuyeckue M TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[IpuHuuIBI 310pOBOTO 00pa3a )KU3HU, JTUATHOCTUKH, NPO(UIAKTUKU U JICUCHHUS
reHeTu4eckux Oone3Hel. Meamko-reHeTHueCKoe KOHCYJIbTUPOBaHUE. 3HaUYEHUE
MEIMIMHCKOW TE€HETUKW B MNPEAOTBPALICHUM U JICYCHUH T'€HETHYECKHUX
3a00s€eBaHUH YelloBeKa.

JdeMoHcTpauu:

[Toptpetsr: I'. Menaens, T. Mopras, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuos.

Tabmuupr u  cxeMbl: «MOHOTMOPUAHOE  CKpEIIMBAHME U  €rO
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUICHUS W €ro LIUTOT€HETHYECKas



OCHOBa», «3aKOH YHCTOTHl rameT», «JurubpuaHoe CKpenmBaHHUe»,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIHMBaHUs», «Meho3y,
«B3auMonencTBue ajuIeNnbHBIX TEHOB», «l'€HeTHMYecKne KapThl PaCTECHHM,
KUBOTHBIX U YeJIOBEKa», «I'eHeTHKa moiia», «3aKOHOMEPHOCTU HAaCJIEAOBAHMS,
CLUEIUIEHHOrO0 ¢ mnosiom», «Kapuotumel YenoBeka W KUBOTHBIX», «Buasl
U3MEHYUBOCTHY, «MoaudukamonHas u3MEeHIUBOCThY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTrKa rpymni KpoBu», «MyTalioHHAas H3MEHYHBOCTH.

ObopynoBanue: MoAeNU-anIUIUKaMU «MOHOTHUOPHUIHOE CKPEUTUBAHUEY,
«Henonmnoe nomuHupoBanue», «JurnOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «Jlpo3zodpuna» (Hopma, MyTaluu
(OpMBI KPBUIbEB U OKPACKH Tema), repOapuit «I opox mOCceBHOIN.

JlaGopaTopHble M IpaKkTUYeCKUEe padoThbI:

JlaGopatopnas pabota Ne 5. «M3yueHue pe3yabTaToOB MOHOTHOPUIHOTO U
JUTHOPUIAHOTO CKPEIUBAHUS Y IPO30(HIbI HA TOTOBBIX MUKPOIPEApATaX».

Jlabopatopnas  pabora Ne 6. «M3yuenne MoaudUKaAMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.

JlaGoparopHas padota Ne 7. «AHanu3 MyTanuid y Apo30(uisl Ha TOTOBBIX
MHKponpenapaTax».

[Ipaktueckas padora Ne 2. «CocTaBlieHHME U aHAJIU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUN U TOMECTUKALIUS.
VYuenue H. WM. BaBuioBa 0 IEHTpax NPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUl. LIeHTpbI MPOUCXOXKICHNS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbIi U MHAUBUyJIbHBIA OTOOPBI
B CEJICKLIMH PACTEHUM U KUBOTHBIX. OllEHKA 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpeluBanue — MHOpuauHr. Ywucras nauHusg. CKpellUBaHWE YUCTHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuauzauuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJyYEHUE MOJUIIONAOB. J[OCTHXKEHUS CENeKUMH PACTEHHM, >XUBOTHBIX M
MHKPOOPTraHU3MOB.

buoTrexHonorus kak oTpaciib MPOU3BOJICTBA. |'€HHAd MHXKEHEpHUs. DTaIlbl
co3ganusi pekomOunantHod JIHK u TpaHcreHHsix opraHu3zmoB. Kierounas
nHKeHepus. Krnerounesle  KyJnbTypbl. MUMKpPOKIOHAJIBHOE  PAa3MHOKECHHE
pacrenuid. KioHMUpoBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. ODKOJIOTUYECKHE U 3Thyeckue npodiembl. MO — reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauuu:

[Toptpets: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoOB.

Tabmuupbl 1 cxembl: Kapta «lIeHTpbl MPOUCXOXKIEHUS U MHOrooOpaszus
KyJIbTYpHBIX pacTeHuil», «llopoapl pomamHuX KHUBOTHBIX», «CopTta
KYJbTYPHBIX pacTeHu», «OTnanénnas ruopuanzanus», «Padbotel akagemuka M.
®. HMBanoay, «llommmiongus», «OOBEKTBHI OHMOTEXHOJIOTHNY», «KIeTOUHBIE
KYJIbTYPBI U KIIOHUPOBaHUE», «K KOHCTpyHpoOBaHK€E U MEPEHOC TE€HOB, XPOMOCOM.

OOopynoBanue: MyJSDKM IJIOJIOB M KOPHEIUIONOB JAUKUX (opM u
KyJIbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Okckypenst «OCHOBHBIE METOAbl M JIOCTHMIKEHHS CEJNEKIHMH PACTECHUN U
KUBOTHBIX  (Ha  CEJICKIMOHHYIO  CTaHLMIO,  IUIEMEHHYI  (epmy,



COPTOMCHBITATENBHBII Y4acTOK, B TEIUIMYHOE XO35AMCTBO, JAaOOPATOPHUIO
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. IBoIIOLIMOHHAST OHOJIOTHS.

[Ipennockuikin BO3HMKHOBEHUS! 3BOJIIOIIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OMosIoTuu. BrinsiHue 3BOJTIOIMOHHON TEOPUHU HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATENBHOCTD
MOSIBJICHUST BUJOB B TMAJCOHTOJOTUYECKOW JIETOMUCH, IMEPEXOAHbIE (OPMBL.
buoreorpaduyeckue: cxoactBo u pasznuune ¢ayH u (GIop MaTepUKOB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHUE: CXOJICTBA M PA3IW4Usi SMOPHOHOB pa3HbIX BHUJIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
PYJIMMEHTApPHBIE OpraHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH UM OCHOBHBIX METAa0OJMYECKUX MYyTeH y Bcex
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. Ilpeanocpulku BO3HMKHOBEHUS
fapBuHA3Ma. [BIKYIME CHIIBI 3BOJIOUMK BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKCHHE IIPU OTPAHUYCHHOCTU PECYPCOB, HEOMPEACIEHHAS H3MEHINBOCTS,
0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIM 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsiuus kak eAuHUIA BUAA U SBOJIOLIHMH.

JIBrkymye cuiibl ((pakTopbl) 3BOJIOLMH BUAOB B IpUpoAe. MyTallnOHHBIHI
MpolecC U KOMOMHATUBHAS M3MEHUYMBOCTh. [lOMynsiiiMOHHBIE BOJIHBI U Apeid
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBeHHbIl 0TOOp — HampaBistomuid (akTop 3BOJTOLUH. DPOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJironuu. [Ipumepsr
MPUCIIOCOOJIEHHH Yy opraHu3MoB. ApoMop(h03bl U UAHOATANITALUY.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpPMBI
BUJ1000pa3oBaHusl: Teorpaduueckoe, IK0JIOrHIECKOe.

Makposomorusi. dopmel  3BOIMIOUMU:  (pUIIeTHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napaienbHas. HeoOpatuMocTh 3BOIMIOLHUU.

[Ipoucxoxaenue oT HECTIEUAITN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnennanu3amnusi. ATanTUBHAS paaualus.
JdeMoHcTpauu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, U. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrosiep, A. H. CeBepiios.

Tabmuiet U cxembl: «Pa3BuTHe OpraHUyYecKoro MHUpa Ha 3emiiey,
«3apoIbIIA TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl O0pHOBI 3a
cylectBoBanue», «EcrectBeHHbI 0TOOPY», «MHOr000pasue COpTOB pacTEHUI»,
«MHoroo6pazue  mopoa  KUBOTHBIX», «llomynsuum», «MyTtanronHas
U3MEHUUBOCTEY», «ApomMopdo3b», «Unuoagantamumny, «O01mas nereHepamus»,
«/IBmxymme cuibl sBoMtoLMN», «Kapra-cxema mapumpyra nyremectBus Y.
JapBuHay», «bopnba 3a cymecTBoBaHue», «IIprucnoco6IeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHuE», « IKOJOTHUECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IM4YHBIMUA THUIIAMU OKPACKH,
HaOOp TUIOAOB U CeMsH, KojuleKuus «lIpuMepbl 3alIUTHRIX TPUCHIOCOOICHUN Y



AKUBOTHBIX», MOJIeNIb « OCHOBHBIE HAMPABIICHUS HBOJIIOIUNY, O0BEMHAS MOJIETb
«CTpOo€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra Mmupa, KoiwieKius «@DOpMBI COXpaHHOCTU
HCKOIA€MbIX JKMBOTHBIX M pacTeHui», Mozenb ammukauus «llepekpéct
XpOMOCOM», BiaXHble npenapatbl «Pa3Butue HacekoMoro», «Pa3Butue
JSATYIIKWY, MUKpoTpenapat «J{po3oduna» (Hopma, MyTaruu GOopMbl KPbUILEB U
OKpacku Tena).

JlaGopaTopHble M IpaKTUYeCKUE padoThI:

Jlabopatopuas padota Ne 1. «CpaBHEHHE BHIIOB MO MOp(]oIorndeckomy
KPUTEPHUIO».

Jlaboparopnas pabota Ne 2. «Onmcanue mpucrnoco0JICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe MPEICTABICHUS O 3apOXKACHHM >KM3HU. HaydHble rUnoTessl
BO3HMKHOBEHHUS XU3HM Ha 3emiie: abHoreHe3 W MaHchepMmus. XHUMHUYECKas
ABONIONMSA. AOUOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
DKCNEPUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOW HBoMouMu. HavanbHbie
sTanbel Ouonorndeckoi sBomouuu. ['mnmoreza PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U HX
sBONIOLMSA. POPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xn3Hu Ha 3emue 1o spam u nepuoaam. Karapxeit. Apxeuckas u
npoTeposoiickas opsl. Ilameosoickas spa u e HEpUOIBI: KeMOPHICKHIA,
OPIOBUKCKHUM, CHIyPHIICKHI, ICBOHCKUH, KAMCHHOYTOJIHBIN, IEPMCKUIL.

Me3so3zofickast 9pa 1 €€ epHOABI: TPUACOBBIH, IOPCKUHI, MEIIOBOM.

KaitHo30iickass 3pa W €€ mnepuoibl: MAJCOTCHOBBIM, HEOTrE€HOBBIM,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KIuMaTa 1 reoJIorH4eckux nponeccoB. OCHOBHBIE ATallbI
ABOJIIOLIMU PACTUTEIBHOTO U >KMBOTHOIO Mupa. ApomMop(}o3bl y pacTeHUd U
KUBOTHBIX. [losIBlIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOoro Mupa Kak OTpaK€HHE 3BOJOLUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

DBoIIIOLMA YENOBEKA. AHTPONOJIOTHS KaK HayKa. PazBuTue npencraBinenui
0 MPOMCXOXKICHUM YenoBeka. Meroasl u3ydeHuns antponorene3a. CxoacTsa u
pa3JINyYrsl YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (dakTopel) — aHTpomnoreHe3a.  HacnencrBeHHas
M3MEHUYMBOCTb M €CTECTBEHHbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
M3TrOTOBJICHHE OPYIUHN TPYJa, MBILJIECHUE, PEUb.

OcCHOBHBIE CTaJMM W BETBH DSBOJIOLUMU YEJIOBEKAa: aBCTPAIONUTEKH,
Yemoek ymenbid, YenoBek NpAMOXOAAIINN, YeENOBEK HEaHIACPTAIbCKUN,
Yemosek pazyMHbii. Haxoaku MCKOIIAEMBIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS,
00J1aCTh pacpOCTpaHEeHUsI, 00BEM rOJIOBHOTO MO3Tra, 00pa3 *U3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoWaHas (PKBaTOpUalbHAs), MOHIOJIOU IHAS
(a3uarcko-amepukaHckas). YepThl NPUCTOCOOJIECHHOCTH  TPEACTaBUTEINICH
YEJIOBEYECKUX PacC K YCIOBUAM CYIIECTBOBAaHMS. ENMHCTBO YEIOBEUYECKUX pac.
Kputuka pacusma.

JdeMoHcTpauu:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. . Onapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nnkHoBenne CoOMHEYHOM CHUCTEMEBI», «Pa3BuTHe
OpraHuyeckoro wmupay», «PacturenpHas kierka», <« KUBOTHas KIETKay,



«IIpokapuoTnueckas kietka», « COBpeMEHHasi CUCTEMa OPTraHUYECKOTO0 MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJEOHTOJOTMYECKMX HAaXOAOK IPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «JlpeBHenmme moan», «Jpesaue moan», «llepseie
COBPEMEHHBIE JII0IN», «HemoBeYeCKrue pacol».

Ob6opynoBanue: wmynsku  «lIpoucxoxnenue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEAHAEepTaabla, KPOMAHbOHIIA), CIECNKU WU
M300paxeHs] KaMEHHBIX OpYAMN MEPBOOBITHOTO YelOBeKa (KaMHH-UOMIEPHI,
pyoOuna, ckpebna), TreoXpoHOJOTHYECKass Tabnuma, KoJekmus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKTUYECKUE padoThI:

[Ipaktrueckas padora Ne 1. «M3ydyeHHne UCKOMTAEMbIX OCTATKOB PACTEHUI U
KUBOTHBIX B KOJUICKIIUSX).

DKCKypcHsi « DBOJIOLHS OPraHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

OKOJIOTUS KaK HaykKa. 3aJauyd H  pa3leibl JIKOJOTMU. MeTomsl
AKOJIOTUYECKUX UCCIEIOBAHUNA. DKOIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKa.

Cpensl oOUTaHMSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3AYLIHAs, [IOYBEHHAS,
BHYTPUOPraHU3MEHHAS.

Okosornueckue ¢pakropsl. Kiaccupukanus 3K0JIOTHUECKUX (PaKTOPOB:
abnoTnyeckre, OMOTUYECKHE M aHTPOIOreHHbIE. JleWCTBHE HKOIOTUYECKUX
(aKTOpOB Ha OPTAHU3MBL.

AOuoTnueckue (hakTopHI: CBET, TeMIeparypa, BJIAXKHOCTb.
®dotonepuoausM. [lpucrnocobsieHus opraHu3MOB K JCHCTBUIO aOUOTUYECKUX
dakTopoB. buosiornyeckue puTMsI.

buotnueckue  daxktopsl. Bugbl  OMOTHYECKMX  B3aUMOJICHCTBUM:
KOHKYPEHIHUS, XUI[HUYECTBO, CUMOMO03 U ero (opmsl. [TapazuTtusm, koonepanus,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHUEe OMOTHYECKUX B3aUMOJEWCTBHM ISl CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MONyasiud. (OCHOBHBIE MOKA3aTENH
TOMYJISILMA: YUCICHHOCTD, IUIOTHOCTh, POXKIACMOCTb, CMEPTHOCTB, MPHPOCT,
Murpanus. JJmHaMuKa YuCIEHHOCTH NOIMYJISIIUN U €€ peryssius.

JemoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabnuupl u cxembl: kapta «[Ipupoansie 30Hb1 3emny», «Cpeapsl 0OuTaHus
opraHusmoBy, «®Portonepuonuzmy, «llomyndauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NMONYJsiuuU UHDY30puu-TyPenbkn», «[lumesoie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTAHUS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckass padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJALMI pa3HbBIX
BHUJIOB PACTCHUIN».

Tema 4. Coo0miecTBa M IK0JIOTH4YeCKHE CUCTEMBbI.

Coo0611ecTBO OpraHu3MoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BUI0BAs,
POCTPAHCTBEHHAas, Tpoduueckas (muineBas). Buabl-momuHaHThl. CBs3U B
OHOIIEHO3E.



DKoJIoTHYECKHEe CHCTeMbl (dKocucTembl). [loHsTHE 00 3KOCHCTEME W
ouoreorieHo3e. DyHKIMOHATBLHBIE KOMIIOHEHTBI JIKOCHUCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peTylIeHThI. KpyroBOpOT BEIIECTB M IOTOK YHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) yYpOBHH 3KOCHCTEMBI. [lWIeBbIE Ilemu W CETH.
OcHOBHBIEC TIOKa3aTeNU IKOCUCTEMBL: OMoMacca, MPOAYKIUSA. IJKOJIOTHYECKUE
NUPAMUJIBL:  TPOIYKIIMU, YHCICHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM:
YCTOWYUBOCTD, CAaMOpETyJIsiusl, pazsutue. CyKieccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO
VI ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHBIE JKOCHUCTEMBI. ATPO3KOCUCTEMBI. YPOO3IKOCHCTEMBI.
buonoruueckoe u X03sUCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. . Bepnaackoro o 0uocdepe. I'panunipl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJI00aNbHONM 3KOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotbl BemecTB u OHOTCOXMMHUYECKHE IHKJIBI  AJICMEHTOB
(yraepona, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiid. AHTPONOTEHHbIE W3MEHEHHS B
ouochepe. ['modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue IPUPOBI " YEJI0BEUECTBA. Coxpanenue
OmopaszHooOpa3usi Kak  OCHOBa  ycTolumBocTH  Ouocdepnl. OcHoBa
PaIMOHAIBHOTO YIPABICHUS TPHUPOAHBIMH PECypcaMu M WX HCIIOJIb30BaHUE.
JlocTrkeHrst OMOJIOTHH B OXpaHa MIPUPO/IBI.

JemoHcTpanuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

TaOmuips! u cxemsr: «llumeBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubsie coobmiecTBay, «llenu nutanus», «IKojoruyeckas MUPaMUIAY,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  JIECay,
«JKOCHUCTEMA XBOMHOIO Jieca», «bHOIIEHO3 BOJOEMA», «ATPOLECHO3Y,
«IIpumepHBIE aHTPONOTEHHBIE BO3JACHUCTBUS Ha MNPUPOAY», «BaxHeinmne
HMCTOYHHMKHU 3arpsi3HCHHsI BO3JyXa W TPYHTOBBIX BOm», «IlouBa — BakHewmas
cocTapismomias ouocdepory, «DakTopbl Aerpaganuu mouBy, «llapHUKOBBIM
adpdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHEHUss Ouocdepn», «OoOIas
CTpYyKTypa O6uochepr», «PacnpocTpanenue xxu3uu B 6mocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
TIPUPOJIEY.

O6opynoBaHue: MoJeIb-anTIuKaIus « TunmuaHbie OMOIIEHO3bI», repoapuit
«PactutenbHble  cooOmiecTBay, Kojuiekiuu — «buoneHo3», «Bpeautenu
BOKHEHIITNX CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYyp», TepOapuu W  KOJUICKIIHH
pacTeHUH M >KMBOTHBIX, MIPUHAIICHKAIINE K PA3HBIM JKOJOTHYCCKUM TpyTIam
onHoro Buma, KpacHas xkHura Poccuiickoit @eneparuu, u300pakeHUs
OXpaHsAEMbIX BHJIOB PACTCHUH M )KUBOTHBIX.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMUOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacao @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMS OO0YYalOIMMHCS TMPOTrpaMM CperHero oOImero o0pa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX pE3yJIbTaTOB OCBOCHHS mpeaMmera «buosorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAHHME  OOyYaroIIMMUCS
POCCHICKOM TPa)XJaHCKOW HAEHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOMNPEEICHUI0, HAJTUYHEe MOTHUBAIMU K OOYYEHHIO
OMOJIOTHH, LIeJICHAIIPaBICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUN TMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpAgUUUN pa3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTh M  CHOCOOHOCTh OOyYaronIuXcs
PYKOBOJICTBOBAaTbCSI B CBOEW  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, NPHUCYLIIMMHU CHUCTEME OHOJOTMYECKOro OOpa3oBaHUsA, HAIUYUE
AKOJIOTMYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IE€IU U CTPOUTH
KU3HECHHbIC TIJIaHBbI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS NpeAMeTa «bHOIorus» T0CTUTratoTCs B
€AUHCTBE YYEOHOW UM BOCHHTATENILHOM JESITEIbHOCTU B COOTBETCTBHHM C
TPaAULIMOHHBIMU  POCCUUCKUMH  COLUOKYJIbTYPHBIMH, MCTOPUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, IPUHATHIMHU B OOILIECTBE MPABUJIAMU U
HOpMaMHM  TOBEJAEHUS M  CIOCOOCTBYIOT  IMpolLEeccaM  CcaMOMNO3HaHUS,
CaMOBOCHHUTAHUS U CaMOPa3BUTHSI, Pa3BUTUSI BHYTPEHHEW MO3UIMU JUYHOCTH,
MaTpUOTU3MA, YBAXKEHHUS K 3aKOHY M MPABONOPSAKY, YEIOBEKY Tpylda U
CTapllieMy TIIOKOJIEHUIO0, B3aUMHOI0 YBa)XE€HHUSA, OEpPEKHOTO OTHOIIECHHS K
KyJIbTYPHOMY HacJ€IMI0 W TpaJuUusM MHOTOHAIMOHAJIBHOIO Hapoja
Poccniickoit @enepannu, Npupoe U OKPYKAKOIIEN Cpene.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeamera «bHONOTUN»
JTOJKHBI OTpaXKaTh TOTOBHOCTD 51 COCOOHOCTBH 00yUaroImXxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJWLUMUOHHBIM LIEHHOCTSM POCCHUKMCKOrO OOIIecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMNbITa W ONbITa JAEITENIbHOCTH B MPOLECCE
peanu3alyd OCHOBHBIX HAINpaBICHUN BOCHUTATENILHOM NESITEIbHOCTH, B TOM
YHCJI€ B YACTU:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocst Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IMpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITENIbHOCTU MpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpPEIEsATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;



YMEHHUE YUUTHIBATH B CBOUX JACHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMHU
Y COIMAJIbHBIM TOJI0KECHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IPOILIECCE COBMECTHOI'O BBHIMIOJIHEHUS
y4eOHBIX, ITO3HABATEIIBHBIX M HWCCIEAOBATEILCKUX 3a/ad, YBAKHUTEIHLHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKON rpaXXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH MEPEN
Ponuuou, ropmocty 3a cBoM KpaH, CBOKO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIICGHHE K TMPUPOJHOMY HACJIEAUI0 M MaMsITHUKaM
MPpUPOIBI, TOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyXe;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAaHOBJICHUE U
pa3BUTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHUST OWUOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3anure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYaIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS IEHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHUE HMOIMOHAJILHOTO BO3JCUCTBUSL >KUBOM TPUPOALI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH Ka4eCTBa TBOPUECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOILMOHAJILHOTO 0JIaronoyyms:

NMOHMMAaHWE W pean3alusi 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJICHUE TUTHEHWYECKUX TIpaBUJI U HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas Qu3ndeckas
aKTUBHOCTb), OEpEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acCHOT0 MTOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHME MOCIEACTBUMN U HEPUITHUSI BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYIA0JIIO0HE;



TOTOBHOCTh K AKTHBHOM JE€ATEIbHOCTH TE€XHOJIOTMYECKOW M COLUAIBHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD WHULUAPOBATH, IUTAHUPOBATD U
CaMOCTOSTENIbHO BBINOJHATH TAKYIO J€ATEIbHOCTD;

MHTEPEC K pa3U4HbIM cpepaM mpoPecCHOHATBHOMN IeATETbHOCTH, YMEHHE
CoBepIIaTh OCO3HAHHBIA BHIOOP Oyaymield mpodeccun U Pean30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHUIO Ha
MPOTSKECHUN BCEU JKU3HU;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTMYECKU LENECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHNS;

MOBBIIICHHE YPOBHS 3KOJOTMYECKON KyJNbTYphl: HNPUOOPETEHHUE OIbITA
IJIAHUPOBAHMS TIOCTYNKOB M OLEHKH WX BO3MOXHBIX MOCIEICTBUMA IS
OKpYXarouen Cpepl;

OCO3HaHMUE rI00aJTbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTed uX
peLIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETAaEMbIE MPU H3YYEHHH OHOJIOTHH
3HAHUSI U YMEHHUS MpPU PEIIEHUU MpPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM
MPUPOJIOIIOIL30BaHUEM  (COOJIIOZIEHUE TIpaBWJI TOBEJICHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCHCTEMax, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HEINPUATHE JEHUCTBUM, NPUHOCAIIMX BpEH OKPYKAOLIEH
MIPUPOJHON Cpesie, YMEHHE TPOTHO3UPOBATh HEOIArONPHUSITHBIE SKOJIOTMUYECKUE
MOCIIECACTBHSI MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILIATH UX;

HaJU4Me€ PA3BUTOIO  SKOJOTUYECKOTO  MBIIUIEHUS, HSKOJIOTHYECKON
KYJbTYpbl, OIbITA AEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B NO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
MPaKTUKEe, TOTOBHOCTM K YYacTUIO B TPAKTUYECKOH  JIE€ATEITbHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOILLECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JINAJIore
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YHMTATEIbCKOW KYJIBTYPhl KaK CpeIcTBa
B3aMMOJICUCTBHS MEXY JIFOAbMU U TIO3HAHUSI MUPA;

MOHMMaHUEe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(GbopMHpPOBaHUK PALIMOHATILHOTO HAYYHOTO MBINUJICHUS, CO3IAaHUM LIETOCTHOTO
IPEICTaBIICHUs 00 OKpYXKaloleM MUpPE KaK O €AUHCTBE MPUPOIbI, YEIIOBEKA U
oO1ecTBa, B MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOjeM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTHU OMOJIOTHH JIsI COBPEMEHHOM ITUBUIIU3ALINHN:
oOecreueHrss HOBOIO YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3/IaHHE MEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pellaTh PECYpCHble MPOOJIEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BbIXOJA U3 TJIO0ATBHBIX AKOJIOTHYECKUX MPOOIeM
U obOecrieueHHs] Tiepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKMX 3HAaHUU B UEIAX
NOBBIIIEHUA OOILIEH KyJbTypbl, €CT€CTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYarommxcs,
dopMupyemoii mpu u3y4eHu OUOJIOTUH;

MMOHUMaHUE CYIIHOCTHA METOJ0B ITO3HAHHUSI, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IIOJIy4aeMble 3HAHHSA Ui aHAIU3a H
O0OBSACHEHHUS SBICHUI OKPY>KAIOIIET0 MUPa U MMPOUCXOASIINX B HEM U3MEHEHUI,
yMEHHE JenaTb 0O0OCHOBAHHBIE 3aKJIIOYCHHMS] Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBh CAMOCTOATEIBHO UCIOJIb30BaTh OMOIOIMYECKHE 3HAHUS IJIs
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMNPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HaHUN MO OMOJOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOEHUS y4eOHOT0 nipeameTa «bruoaorus»
BKJIIOUYAIOT: 3HAUYUMbIC i1 (DOPMUPOBAHMS MHUPOBO33PEHUS OO0YUYAIOIIUXCS
MEXAUCIHUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIe TIOHSTHS,
OTpaXKAIOUIUE IEJTOCTHOCTh HAyYHOW KapTHUHBI MHpAa U CHEUU(PUKY METOJIIOB
MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HHEPTHS,
SBJICHUE, TMPOIECC, CHUCTeMa, Hay4yHbI (akT, TMPUHLUIN, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, U3MEPECHUE,
AKCIIEPUMEHT U APYTHUX), YHUBEpCAIbHBIC yUeOHbBIC NeHCTBUS (TT0O3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PpETyJISTUBHbIE), oOecneuuBaromue (HopMUpPOBaHUE
(GYHKIIMOHATBHOW TPAMOTHOCTH U COLMAJIBHOM KOMIIETEHIIMU OOydJaromuxcs,
CIIOCOOHOCTh 00YYaIOIIMXCSl UCMOJIb30BATh OCBOCHHBIE MEXKIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHMS W YHUBEPCAJIbHbIE Yy4YeOHBIE JICUCTBUS B
IT0O3HABATEIIbHOW U COLUAIIBHOW MPAKTHUKE.

MertanpenMeTHbIE Pe3yabTaThl OCBOSHUSI MPOTPAMMBbI CPEIHETO OOIIEro
00pa3oBaHUs TOJHKHBI OTPAXKATh:

OBjageHue  YHUBEPCAJbLHBIMU  Y4eOHBIMH  TO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TIOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTUMU TOHSATHUSIMHU );

OTPENENIATh IeJIM JEATCIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHUS, COOTHOCUTH PE3YJbTaThl JEATCIBHOCTH C IOCTAaBJICHHBIMU
HETISIMU,

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKHE pACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHSI B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIFOUECHUS,



OPUMEHATh  CXEMHO-MOJIEJIbHBIE  CPEACTBA NS MPEJCTAaBJICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLICHHUI B M3y4aeMbIX OMOJIOTHYECKIX O0BEKTaX, a
TaKkK€ TMPOTHUBOPEYMI  PAa3HOTO  POJa, BBISBICHHBIX B  Pa3iIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTb, OIICHMBATh COOTBETCTBHE
PE3yNbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIECTBUMN NE€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBHIMOJIHATH pabOTy B  YCIOBHUSX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 06a30BbIe HCC/IeI0BATEIbCKHE ICHCTBHUS:

BIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIEAOBATENbCKOM WM MPOEKTHOU
JeSITeIbHOCTH, HAaBBIKaMU pa3pelieHus mpo0ieM, ClIOCOOHOCTHIO M TOTOBHOCTHIO
K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHUS MPaKTHUYEeCKUX 3ajad,
MPUMEHEHHUIO Pa3INYHbIX METOIOB MIO3HAHUS;

WCIIONIb30BaTh PA3IMYHBIC BHIBI JEATEILHOCTH MO TOJTYYCHHIO HOBOTO
3HAaHUA, €0 HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 W MPUMEHEHHUIO B y4EOHBIX
CUTYaIUsAX, B TOM YUCJIE MIPH CO3JaHIH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

dbopMHupoBaTE ~ HAYYHBIA  THN  MBIIIICHUS,  BIAJAETh  HAYIHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH H METOJAMHU;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3a/auy,
BBIJIBUTATh TUIOTE3Yy €€ PEIIeHUs, HAXOIUTh apTyMEHTHI IS JI0Ka3aTelbCTBA
CBOUMX YTBEPKICHHM, 3a/1aBaTh apaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pPe3yJbTaThl,
KPUTHUYECKH OILIEHWBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUSM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOMCK MEPEHOCca CPEJCTB U CIOCO00B
nercTBUs B MPO(EeCCUOHAIBHYIO CPEY;

YMETh MEPEHOCHUTh 3HAHMS B TO3HABATEIHHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, TIpEJIaraTh OpUTHHAIBHBIC ITOAXObI U PEIICHMS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

3) paboTa ¢ uHpopmaumeii:

OpHEHTHUPOBAThCSA B PA3IMYHBIX MCTOYHWKAX WHpoOpMaruu (TeKcTe
y4eOHOT0 MOCo0usI, HAyYHO-TIOMYJISIPHOM JIUTEepaType, OMOIOrMUECKUX CIOBAPSIX
M CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE), aHATN3UPOBATh
MHPOPMAIMIO PA3TUYHBIX BUAOB H (HOPM TMPEACTABICHUS, KPUTUYECKU
OIICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(GopMyITHUPOBATH 3aMPOCH U IPUMEHATH Pa3INYHbIE METOABI TIPH MMOUCKE U
oTOope Ouosornueckoit uHpopMaIuu, HeoOOXOAMMOM JIJIsl BHIOJIHEHUST YU4eOHbIX
3ajady;

pHOOPETaTh OMBIT MCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOTO  WCHOJb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
ouonoruueckor uHPopMaruu (cxembl, Tpaduku, AUArpamMMmbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIN $3BIK B KauecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHPOpPMAIMEH: MPUMEHITh XUMHUYECKHe, (U3HUECKHEe U
MaTeMaTHYeCKUE 3HAaKU U CUMBOJIBI, POpMYyJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
HCIIONIb30BaTh W NIPeoO0pa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarJISTHOCTH;

BIa/JIETh  HAaBBIKAMHM  pPACIIO3HABAaHWSA M 3alUTHl  MH(OpMAIINH,
nH(GOPMAaLIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHHKATUBHBIMHU AeHCTBUAMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKallMd BO BceX cdepax KHU3HH, aKTUBHO
Y4acTBOBaTh B JHMAJOTE€ WM JIUCKYCCHM TIO CYLIECTBY OOCYXIAEMOU TEMbI
(yMeHHe 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIBHO
BBINIOJIHEHHSI TIPEJIaraéMoy 3aJjauM, YUYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh
MO3UINH IPYTHX YYACTHUKOB IMAJIOTa WU AUCKYCCHUN);

pacno3HaBaTh HEBEpOalbHBIE CPEACTBA OOIIECHHS, NMOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHHUS KOH(IMKTHBIX CUTYaIUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3JIMYHBIMH CTIOCO0aMu OOIICHHS ¥ B3aUMOICHCTBUS, TOHUMATD
HAMEPEeHUsS JAPYTUX JIOJeH, TMPOSBIATh YBAKUTEIHHOE OTHOIICHHE K
co0eCceTHUKY U B KOPPEKTHOU popMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs eI TeJbHOCTh:

MOHUMATH U UCIIOJIb30BaTh MPENMYIIIECTBa KOMAHIHOM U HHIMBUyaTbHOU
paboThl MpU  peuieHUuH  OUOJOTMYECKOM  MpoOJieMbl, OOOCHOBBIBATH
HEO00XOMMOCTh TPUMEHEHHUS TPYMIIOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUU
y4eOHOI 3a/1auu;

BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JACUCTBHIA C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJOT0 WiIE€HA KOJIEKTUBA;

NPUHUMATH 1M COBMECTHOM JIE€ATEIHHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICMCTBHM,
pacnpenensiaTb pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oO1ui pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npearaTh HOBBIE TPOEKTHI, OLEHWBATh HJEU C TO3UIIMA HOBU3HBHI,
OpPUTHHAILHOCTH, IPAKTHYECKOI 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IMYHBIX
CUTYAIUSX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

Ogi1aieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUSIMM:

1) camoopraHu3anusi:

UCTIONb30BaTh OMOJOTUYECKUE 3HAHUWS IS BBIBICHHS TPOOJIEM M WX
pEIICHNs B )KU3HEHHBIX U YUCOHBIX CUTYAIHIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM 1EJEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOUX JICUCTBHSAX U TIOCTYMKAaX IO OTHOIICHHUIO K KMBOW MIPHUPOIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIINX;



CaMOCTOSTENIbHO OCYLIECTBIISATh I03HABATEIBHYIO AESITEIbHOCTD, BHISBIIATH
MPOOJIEMBI, CTABUTH U JOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOMN
NEeATEIbHOCTH U AKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHHS MpoOJeMbl C Y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4€OHOIO ITPEeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

Jenatb ~ OCO3HaHHBIA  BBIOOp,  apryMEeHTUpOBaTb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMH B
pasHbBIX 00JAaCTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30oBaTENIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQZIETh HABBIKAMU TI03HABATEIbHON pe(diaeKcur Kak OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMI1, UCIOJIb30BaTh MPUEMBI pedIECKCUH ISl OUEHKHU CUTYalluH, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apryMEHThl JPYTrUX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApPTyMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO IPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosiornu Ha
0a30BOM ypOBHE BKIIOYAIOT crenuduueckue s ydeOHOro mpeaMera
«buonorus» Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI JNEWCTBUN MO OCBOCHUIO,
UHTEpOpEeTallul W NpeoOpa3OBaHMIO 3HAHUM, BHJBl JEATEIBHOCTH IO
MOJIYYCHUIO HOBOI'O 3HAHMS U NPUMEHEHUIO 3HAHUN B Pa3UYHBIX YYEOHBIX
CUTyallMsIX, a TaKKe B pEAIbHBIX >XU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIe pe3ysbTaThl MPEICTABIEHBI M0 roAaM
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO Npenmera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIK OUOJOTUHU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpA U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUMCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COAEpKaHWE OMOIOTUYECKUX TEPMUHOB U MOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (OOMEH BEHIECTB W MpeBpallcHue



SHEPruM), roMeocTa3 (caMmoperyssiuus), YpPOBHEBas OpraHU3alMs KHUBBIX
CHUCTEM, CaMOBOCIIPOM3BE/ICHHE (penpoykuus), HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jararb OHOJOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajibHas JOTMa MOJIEKYJIsIpHOW Owuosoruu), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunosa) u yuenus (0 neHTpax MHOT0o00pasus u
MIPOUCXOKICHUS KyJIbTYpHbIX pacTennil H. Y. BaBunosa), onpenensite rpaHuIlb]
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIAJAETh METOIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOII0EHUE
Y OMMCAHUE )KUBBIX CUCTEM, IPOLECCOB U SIBJICHUH, OpraHUu3alus U POBEACHUE
OMOJOTHMYECKOTO  IKCIEPUMEHTA,  BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U 3YKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILCHHS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a, MUTO03a, MeWo03a,
OIUIOAOTBOPEHUS, PAa3MHOKEHHMS, WHJMBHUIYAIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHSATD MOTYUYEHHbIE 3HaHUA 151 OOBICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIEHUU, JJISl IPUHATHS TPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecriedeHus: Oe30MacCHOCTU CBOETO 3J0POBbS M 310POBbS
OKPYXaIOIUX JIOJEH, COOJI0JEHUs HOPM TIPAaMOTHOTO IOBEJIEHUS B
OKpY’Karolel MpUpogHOMN cpee, TOHUMMaHUEe HEOOXOAUMOCTH UCIIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJIOTMHM U OMOTEXHOJOTHUN MJIs PallMOHAIBLHOTO
MPUPOJONOIb30BAHMS;

YMEHHUE pelllaTh 3JIEMEHTapHbIE TE€HETHUYECKHe 3aJayd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAHME, CLEIJIEHHOE HACJIeOBAaHUE, COCTABIATH CXEMBbI
MOHOTHOPHUIHOTO CKPEILIMBAHMS JIs IPEACKA3aHUs HACJIEI0BAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MpaKTHYECKHe paboThl, COOII0IATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLIEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJEPX AaHUsS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHPOPMALMKM, HAYYHO-
MOMYJISIPHbIE MaTepUaibl), STUYECKUE ACMIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OMOJIOTHUH, METUIIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO037aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHATUITHBIN armapaT OMOJOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» 6 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIK OUOJOTUU B CUCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MHpPA U HAYYHOI'O MUPOBO33PEHUS, O BKJIAJE€ POCCHUICKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHON
IrPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

yYMEHHUE PacCKpbIBaTh COAEpKaHWE OMOJIOTUYECKUX TEPMUHOB U MOHSTHMA:
BU/I, TONYJISALUSL, TEHO(MOH, IBOJIIOIMS, IBUXKYIIHME CUITBI ((DAKTOPHI) IBOJIIOIHH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJIOIMUECKUE (DaKTOPBI,



HKOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHThl, LEeNu NUTaHU,
AKOJIOTHYECKas MUpaMua, OMoreoneHos, onocdepa;

YMEHHUE H3JIaraTb OMOJIOTMYECKUE TEOpUU (PBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHsl 3BOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpereBoro cxoactsa K. M. Bapa, uepenoBanus riaBHbIX HANpaBICHUA U
myteit apomoniu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuaackoro),
ONpeaeNsITh TPAHULBI X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJAETh METOIAMHU HAYYHOTO IMO3HAHUS B OMOJIOTUN: HaOIIOEHUE
Y ONMCAHUE )KMBBIX CUCTEM, IPOLECCOB U SIBJICHUI, OpraHU3aLMsl U IPOBEACHUE
OMOJOTHYECKOTO  IKCIEPUMEHTA, BBIJBWKEHHUE THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMBbIMH BEIWYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBO/bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OHUOJIOTMYECKUX
O0OBEKTOB: BHUJOB, MOMYJSALUWUNA, TPOIYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOTreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MNPOLECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpa, BU1I000pa30BaHUsl, TPUCITOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJOTMYECKUMX (PAKTOPOB HA OPraHU3MBbI, MEpeHoca
BEILIECTB M MOTOKA SHEPIMH B 3KOCHUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHI B
AKOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB U OMOT€OXUMUUYECKUX
LIMKJIOB B Onocdepe;

YMEHHUE MIPUMEHSTD MOTYYEHHbIE 3HaHUA ISl O0BICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl IPUHATHS IPAKTUYECKUX PELIEHUM B OBCEIHEBHOU
KU3HH C LEJIbI0 oOecredeHus: O€30MacCHOCTH CBOErO 3J0POBbS M 310POBbS
OKPYXaIOIUX JIOAEH, COOJIOJEHUsS HOPM TIPAaMOTHOTO IOBEJIEHUS B
OKpY’Karollel MpUpogHOMN cpeje, TOHUMaHUEe HEOOXOAUMOCTH UCIIOIb30BaAHUS
JTOCTHXKECHUN COBPEMEHHOMU ounosioruu TS PALMOHAIIBHOTO
MPUPOJONOIB30BAHMS;

YMEHUE peniaTh 3JeMEHTapHbIE OMOIOrMYECKUE 33141, COCTABIISATh CXEMBbI
MEepEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKHE PabOThl, COOMIOAATh
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKU OLIEHUBATh W HMHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO COJAEPM AHUsS, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeACTBa MaccoBOM MHGOpMALMKM, HAYYHO-
MOMYJISIpHbIE ~ MaTepuaibl), pacCMaTpuBaTh TJIOOANbHBIE HKOJIOTHYECKUE
po0JIEMbl COBPEMEHHOCTH, (DOPMHUPOBATH 11O OTHOLIEHUIO K HUM COOCTBEHHYIO
NO3ULIHIO;

YMEHHUE CO037aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000111251 OMOJIOrMYECKYI0 MHPOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN arrapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue Kosun4yecTBo 4acos
DJIeKTpoHHbIe (LM (ppoBbIE)
n/ pa3fiesioB U TeEM KoHTpoJibHbIE IIpakTHYeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n nporpamMmsbl padoThI padoTshI
bu6mmoreka [IOK
! brororist kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble cuctemsl U UX 1 bu6mmoreka [IOK
OpraHu3aius https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUN COCTaB U 3 1 bu6mmoreka [IOK
CTPOCHUE KJIETKU https://m.edso0o.ru/7f41c292
4 KuznenesaTeaIbHOCTh Z bu6nmoreka [JOK
KJIETKH https://m.edso0o.ru/7f41c292
PasmHoOxeHue n
5 MBIV AL HOE 5 1 bubmuorexa [JOK
FHBHLY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHoCTh M
6 HW3MEHUYHUBOCTh 8 15 bubmorexa HOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bubnmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOC BpEMA 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO 34 4
YACOB I10 ITPOTPAMME



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

11 KITACC

HanMeHoBaHMe Kosau4vecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
1 OBOIOLIMOHHAS 10 1 1 bubnuorexa [JOK
Oouosiorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHUE U
9 ASBITIE SKIBHI 9 05 bubmuorexa [IOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3msl U
3 OKDVIKAIOLIAS 6 1 1 bubnuorexa [JOK
Py - https://m.edsoo.ru/7f41cc74
cpena
CooOmiectBa u
4 9KOJIOTUYECKUE 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nuorexa [IOK
> Pesepaiioe Bpens 0 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO
YACOBIIO 34 3 2.5

[TPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosun4yecTBo 4acos JJIeKTPOHHbIE
; Jara uudpoBbIe
n/ | Tema ypoka KouTpoibHbIe IpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
L padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 buonorus B cucteme 1 https://m.eds00.ru/863e612
HayK 2
https://m.eds00.ru/863e632a
bu6mmoreka [IOK
MeTo1pl TO3HAHUS
2 . 1 0.5 https://m.edso0.ru/863e612
YKUBOU MTPUPOJIBI. )
buonornueckue bu6mmoreka [JOK
3 CHCTEMBI, TIPOIIECCHI U 1 https://m.eds00.ru/863e656
UX U3yYCHUE 4
X €CKHM COCTaB
4 N PZ:E: BKo . 1 bu6mmorexa [IOK
T - PO https://m.edso00.ru/863e674e
MUHEPATBHBIC COJTU
bu6mmorekxa [IOK
b .C
5 CITH LOCTaB | 1 https://m.eds00.ru/863e6b7
CTpoeHue OeIKoB )
DepMeHTBI — bubnnoreka [JOK
6 OMOJIOTHYECKHE 1 0.5 https://m.eds00.ru/863e6b7
KaTaIM3aToOPHI. 2
7 VYraeBospl. JIunuas 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e687
0

HyxienHoBBIE KUCTIOTBL.

bu6mmoreka [IOK

8 ATO https://m.edsoo.ru/863e6d5c
HcTopust u MeTobl
9 W3y4YEHUS KIETKH Bubmaorexa ITOK
v ’ https://m.eds00.ru/863e6e88
Kiterounas reopus
10 Kierka xak uenocrHas
JKUBAas CUCTEMA
Crpoenue bubnuorexa [JOK
11 JyKapUOTHYECKON 0.5 https://m.eds00.ru/863e6ff0
KJIETKH. https://m.edsoo.ru/863e716c¢
OO0OMeH BeIIeCTB UIIH
12 meradbom3M.DoTocuuTe bubmmorexa LHOK
) https://m.eds00.ru/863e766¢
3. XE€MOCHHTE3.
13 DHeepreTUIeCKuit bubnuorexa [JOK
oOmeH https://m.edsoo.ru/863e7c98
14 KonTponbnas pabota bubnuoreka [IOK
Nel. https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN UK
15 KJIeTKU. [{enenue 0.5 bubmoreia HOK
' ' https://m.eds00.ru/863e7dc4
KJIETKU. MUTO3.
Buocunres Oenka.
16 Peakiing MaTtpruyHOro Eubmorexa IIOK
H p https://m.edso0o.ru/863e796e
CUHTE3A
17 Tpancasauus — bubnuorexa [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

onocuHTe3 OeiKa

https://m.eds00.ru/863e796e

Hexknetounsie ¢hopMsl

bu6mmoreka [IOK

18 https://m.edsoo.ru/863e754
YKU3HU — BUPYCHI 0
bu6mmoreka [IOK
19 DopMBbI pa3MHOKEHUS https://m.eds00.ru/863e81b
OpPraHu3MoOB 6
https://m.eds0o.ru/863e831e
. bubnuorexa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
O6pa3oBanue u
bu6mmoreka [IOK
pa3BUTHE TOJIOBBIX
21 0.5 https://m.eds00.ru/863e81b
KIIETOK. 6
Onno10TBOpPEHHE. B
bu6nmoreka [JOK
NuauBunyansHOE
22 https://m.edso00.ru/863e843
pa3BUTHE OPraHU3MOB 6
93 KonTposabnas pabora bubnnorexka [JOK
No2 https://m.eds00.ru/863e86f2
I'enernka-Hayka o
HACJICJACTBEHHOCTH 1
M3MEHUYHUBOCTH.3aKOHOM bu6mmorexa [IOK
24 €PHOCTH HACJIEI0BAaHUS https://m.eds00.ru/863e887
PHU3HAKOB. 8
Monorubpuanoe
CKpELIMBaHUE
25 Jurubpunxoe bubnuorexa [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

CKpelIuBaHue. 3aKoH

https://m.edso0.ru/863e89a4

HE3aBUCUMOT'0O
HaCJIEIOBaHUS
MIPU3HAKOB
CremieHHoe

26 HACJIEI0BAHUE 05 bubnnorexa LIOK

' https://m.edso00.ru/863e8c60
MIPU3HAKOB.
I'enetuka noia.

97 HacnenoBanue bu6mmoreka [IOK
IIPU3HAKOB, https://m.eds00.ru/863e8c60
CLEIUIEHHBIX C [IOJIOM
N3MeHYnBOCTE. BuG 10K

nomoTeKa

2 H

8 cHacIeACTBe A 0.5 https://m.edsoo.ru/863e8efe
W3MEHYUBOCTb.

29 Hacnencresennas 05 bu6nmoreka [JOK
N3MEHYUBOCTD. ’ https://m.edsoo.ru/863e8efe

bu6nmoreka [JOK

30 I'enernka yemoBeka https://m.edsoo.ru/863e8d7

8

31 KonTponbnas pabota

Ne3
bu6mmoreka [JOK
Cenekuus Kak HayKa 1
32 https://m.edso0.ru/863e921
mporiecc 4
bu6mmorekxa [IOK
MeToIbl U JOCTHKEHUS
33 https://m.edso0.ru/863e921

CEJIEKIIUH PACTEHUN U

4



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

KHUBOTHBIX

34

buorexHoorusa kak
0Tpaciib IIPOU3BOJACTBA

bu6mmoreka [IOK
https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

11 KITACC

Ne KoanuecTBo yacos DJIeKTPOHHbIE
1| Hara uudgposbie
/ Tema ypoka B Konrpoakunie Hpaxruyeckue U3y4eHus o0pa3oBaTe/bHbIE
cero Yy p
I padoThI padoThI pecypesI
DBOJIIOIUS U METOJIBI €& bubmorexa [JOK
1 1 https://m.edso0.ru/863ea20
W3y4YeHUs o
Hcropus passurus bubnuotexa [JOK
2 MpeACTaBICHUIN 00 1 https://m.eds00.ru/863e957
SBOJTIOLINA 0
bubmuorexa [JOK
3 MUKpO3BOITIOIHS 1 https://m.edsoo.ru/863e9c1
€
[Tonymanus kak
pIIeMEHTapHas eIUHUIA
BHUJIA U 3BOIIOIUU. bu6mmorexa [IOK
4 JlaGopatopHas pabota Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHME BUIOB 11O 6
MOP(OIOTHIECKOMY
KPUTEPHUIO)
JBroKy1ye cuiibl bu6mmorexa [IOK
5 (a1eMeHTapHbIE 1 https://m.edsoo.ru/863e9da
(haKTOPBI) IBOJFOIIUH 4
5 EctectBeHHbIi 0TOOD 1 1 bubnuotexa [JOK

ero Gpopmsl

https://m.edsoo.ru/863e9ed



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

[e)

Pe3ynbTarel aBoIIOIMN:

MPUCTIOCOOTICHHOCTh
OpPraHU3MOB U
BUJI000pa3oBaHue.
7 JlaGopaTtopHnast pabota No 0.5 bubnunoreka [HOK
2 «Onucanue ' https://m.edso0o.ru/863e9fde
PUCTIOCOOJIEHHOCTH
opranusma u eé
OTHOCHUTEIIEHOTO
XapakTepa
Hanpasnenus u mytu bubnnoreka [JOK
8 Makpo3BoroIuuio. Heoop https://m.edsoo.ru/863e9cl
aTUMOCTb DBOIIOIIUNA €
9 KontponsHas padora Nel
10 HcTopus xu3Hu Ha 3emiie
U METOIbI e€ U3yUeHus
['unoTessl bu6mmoreka [IOK
11 IIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eaba
Ha 3emiie 6
Pa3ButHe XHU3HM Ha bu6mmoreka [JOK
12 3emJie 1o 3paM U https://m.edsoo.ru/863ea6b
nepuogam €
OCHOBHBIE ITaIIbI bu6mmoreka [JOK
13 | »Bomonuu 0.5 https://m.edsoo.ru/863ea8b

PaCTUTCIILHOTO U

c



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

KUBOTHOT'O MHpA.
[Tpaktudeckas padora Ne
1 «13ydenue
HCKOIIaeMBIX OCTAaTKOB
pacTeHUH U )KUBOTHBIX B
KOJUTCKIIUSIX

CoBpemMeHHas cuctema

bubmuorexa [JOK

14 https://m.edso00.ru/863ea48
OpPTaHHYECKOTO MHUPa o
DBOIONHS YEIOBEKA bu6mmoreka [IOK
15
(aHTpOMIOTEHE3) https://m.edso0.ru/863eac2c
JIBKyIIIME CUTTBI bubnnoreka [JOK
16 (paxropsr) https://m.edsoo.ru/863ead4
aHTPOTOTreHe3a 4
17 OCHOBHBIC CTaauHN
IBOJTIOIMH YEIIOBEKA
YenoBeueckue pachl 1
18 MIPUPOAHBIC aTalTaIlH bubmorexa HOK
PHPOA A H https://m.edsoo.ru/863eaea?
YeloBeKa
O06o01IeHue 1Mo Teme
19 «Bo3HHUKHOBEHUE U
Pa3BUTHC )XU3HU HA
3emie»
20 OKoJorus Kak HayKa
21 Cpensl oOuTanus u bubnuorexa [JOK

HKOJIOTHYECKUE (PaKTOPbI

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



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

AbGuotnueckue GakTopHbI.
JlaGopaTtopHnast pabota No
3. «Mopdonornyeckue
0COOCHHOCTH pacTeHUI
U3 pa3HbIX MECT

bubmuorexa [JOK

22 0.5 https://m.edso0.ru/863eb10
oOuTaHug. o
JlaGopaTtopnast pabota No -
4. «BnusiHue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeyCa»
Bbunoruyeckue
(dakTopbl. DKOIOIMUECKHE bubmorexa [JOK
23 ' https://m.edso0o.ru/863eb34
XapaKTePUCTUKU g
MO YJISALIVH. N
24 Kontponbhas padota Ne2.
bu6mmoreka [JOK
CooOuiecTBa OpraHu3MoB
25 https://m.edsoo0.ru/863eb46
— OHOIIEHO3. 2
bu6nmoreka [JOK
DKOJIOTHYECKHUE CUCTEMBI
26 https://m.edso00.ru/863eb46
(3KOCHCTEMBI) )
OcCHOBHBIE TOKA3aTENIN
DKOCHUCTEMEL.
27 DKOJIOTHYECKHE bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
nupamuel. CBOKCTBA
skocucteM. CyKieccus
28 [TpuponHbIE SKOCUCTEMBI



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

AHTpPOIIOT€HHBIE

29 1
9KOCHCTEMBI
bubmuorexa [JOK
b — 17106
30 Hocepa — ruobarbhas 1 https://m.edso0o.ru/863ebb5
3KOCUCTEMA 3eMIIH o
3aKOHOMEPHOCTHU bubnmoreka [JOK
31 CYIIIECTBOBAHUS 1 https://m.edsoo.ru/863ebd1
ouocdepst 6
32 YenoBeuecTBO B 1
ouochepe 3emnu
CocymiecTBoBaHuE bubmorexa [JOK
33 Y 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEJIOBEUCCTBA o
34 KonrtpomnbHas pabota Ne3. 1
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME



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

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdhopmupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (opMupoOBaHHH
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHBI MUpPAa U HAy4HOIO
MHUPOBO33PEHUS; O BKJIAJE POCCHUICKHX M 3apyOeKHBIX YUEHBIX-
OMOIJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHOW TPAMOTHOCTH
4eJI0BEKa ISl PEHICHHUs )KU3HEHHBIX 3a/1a4

YMeHne pacKkpbiBaTh COAEpXKaHHE OHOJOTHYECKHX TEPMUHOB U
MOHSTHIA: JKU3Hb, KJIIETKA, OpraHu3M; MeTa00a13M (0OMEH BElIeCTB
U MpeBpalleHne SHEPTUn ), FOMe0CcTa3 (CaMOperyJsius), ypoBHeBas
OpraHu3aIus KUBBIX CHUCTEM, CaMOBOCITPOU3BE/ICHUE
(penmponykuusi), HACJIEACTBEHHOCTh, W3MEHYHBOCTh, POCT H
pa3BUTHE

YMenue  wu3narath  Ouosiornyeckue  Teopuu  (KJIeTO4Has,
XpPOMOCOMHasi, MyTallMoHHas), 3akoHbl (I'. Mengaens, T. Moprana,
H.W. BaBuioBa) u ydeHus (0 ILEeHTpaXx MHOrooOpasus u
MPOUCXOXKAECHNUS  KyIbTypHbIX pacrenudt H.M. Basuiosa),
ONPEEINATh IPaHUIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM

VYMeHue BhafeTh METOJaMHM HAayyHOro IO3HaHUS B OHOJOTHH
(HabmoIeHNe M OMMCaHUE KHUBBIX CHUCTEM, ITPOLIECCOB U SBJICHUM;
OpraHu3aliusi W TMpOBEJEHHE OUOJOTHUECKOro HKCIEPUMEHTA,
BBIJIBUDKEHUE THUIIOTE3bl;  BBIABICHUE 3aBUCHUMOCTH  MEXKIY
UCCIEAYEMBIMU  BEIIMYMHAMU, OOBSICHEHHE  IOJIyYEHHBIX
pEe3ynbTaTOB, HCIIOIB30BAHHBIX HAYyYHBIX IIOHATHM, TEOpUH U
3aKOHOB; yYMEHME JI€JaTh BBIBOJABI HAa OCHOBAHUHU IOJYYEHHBIX
pE3yIbTATOB)

YMeHue BBIIENATh CYIIECTBEHHBIC MPU3HAKUM BHPYCOB, KIIETOK
NPOKApHOT M DYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIECTB U
NpeBpalleHus SHEPTUU B KJIETKEe, POTOCHHTE3a, TIACTUYECKOTO U
DHEPreTH4YecKoro oOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHHS, PAa3MHOXKEHUS, WHIUBUIYaIbHOTO Pa3BUTHS
opranusma (OHTOT€He3)

YMeHne MNPUMCHATHL IIOJYUCHHBIC 3HAHHUA 1A 00BICHEHHUS
OMOJOrHYSCKUX IMponecCCoB n SIBJTeHI/IfI, JJIsA IIPUHATHSA




MPAKTUYECKUX pEIIeHUH B TOBCEAHEBHOW JKM3HM B IEJAX
oOecrieueHHss OE30MACHOCTH CBOETO 3JI0POBbS M 3JI0POBBS
OKPYXKAIOIIMX JIF0JIeH, COOII0ICHIS] HOPM I'PaMOTHOTO MTOBEACHHUS B
OKpYXarollel NpUPOJHONW cpejie; MOHMMaHUE HEOOXOIUMOCTU
UCIIONIb30BAaHUsl  JIOCTIDKEHUM  COBPEMEHHOH  OHojoruu U
OMOTEXHOJIOTHI JUIsl palliOHAIBHOTO MPUPOIONOIB30BAHUS

YMenue peuaTh 3JICMCHTAPHBIC TCHECTUYCCKUC 3a/la4Y HAa MOHO- U
III/IFI/I6pI/II[HOC CKpCIIUBaHuC, CHCIIJICHHOC HacCJICJOBaHUC,
COCTaBJIATH CXCMBI MOHOI‘I/I6pI/II[HOF0 CKpCHIMBaHUA JUIA
MNPpCACKA3aHus HACJICAOBAHW ITPU3HAKOB Y OPpIraHU3MOB

YMeHHE BBINONHATH JIA0OPAaTOPHBIE M IMPAKTHYECKUE paldoThI,
coOnrofaTh mpaBuia mpu padoTe ¢ yd4eOHBIM M JIaOOpaTOPHBIM
00opynoBaHHEM

YMeHue  KpUTHYCCKH  OICHMBaTh W HHTEPIPETUPOBATH
uH(pOpMAIIMIO  OHOJIOTUYCCKOTO  COJACPIKAHMS,  BKITFOYAOIIYIO
MICEBJOHAYYHBIC 3HAHHWS W3 pa3IuuHbIX w#cTouHukoB (CMU,
HAyYHO-TIOMYJISIPHEIC MaTepHabl); STHYECKHUE aCIIEKTHI
COBPEMCHHBIX  WCCIEAOBAaHWNW B  OWOJIOTHH,  MEAWIIMHE,
OMOTEXHOJIOTHH

10

YMeHue co3llaBaTh COOCTBEHHBIC IIMCBMEHHBIE M YCTHBIC
cooOmieHus, o0oOmas Ouonornueckyro  HMHPOPMAIUIO U3
HECKOJIBKUX HCTOYHHKOB, T'PAMOTHO MCIIOJb30BaTh MOHATHHHBIN
anmapart OMOJIOTHH

11 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeiHero o01mero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHUI O MecTe U POJIU OMOJIOTUHU B CHCTEME
HayYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (opMupoOBaHUH
COBPEMEHHOI E€CTECTBEHHO-HAYYHON KAapTUHBI MHMpa U HAy4HOTO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKMX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHH; (PYHKIIMOHAIBHOM TPaMOTHOCTH
4eJI0OBEKA JJIs PEIIEHUS )KU3HEHHBIX 3a/1a4

YMeHne pacKphIBaTh COJEpP)KaHHE OHOJIOTMYECKUX TEPMHUHOB H
TIOHSITHIA: BUT, TOMYJISIIIHS, TEHO(DOH T, SBOJIOIHUS, IBUKYIITUE CHITBI
(bakTOpsl)  IBONIOIMH,  MPUCIIOCOOJEHHOCTh  OPTaHU3MOB,
BHUJI000pa3OBaHME, JKOJOTHYECKHE  (PAKTOPBI, OIKOCHCTEMA,
MPOJYIEHTBI, KOHCYMEHTBI,  PEIyICHTHI, IEMU  IHTAHWUA,
AKOJIOTUYECKasl MUpaMuia, OrnoreoreHos, onochepa

VYMenue uznaratb OMOJIOrHYecKue TCOpHUn (BBOJ'IIOL[I/IOHHaSI TCOpHUA




Y. J[lapBuHa, CHHTETHYECKas TEOpHUsI DBOJIOLUHU), 3aKOHBI U
3aKOHOMEpHOCTH  (3apoapimieBoro  cxoactBa K.M.  bopa,
YyepeaoBaHUsl TJaBHBIX HampaBieHUWW U myTed sBomonuu A.H.
CeseproBa, yuenus o 6uochepe B.M. Bepnanckoro), onpenensirsb
IPaHUIBl UX IPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMU HAay4yHOIO II03HaHUA B OMOJIOTHUU
(HabmoIeHNe M OTHMCAaHUE KHUBBIX CHUCTEM, ITPOLIECCOB U SBJICHUN;
OpraHM3anusi M IPOBEJCHUE OHOJOTMYECKOr0 HKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bl; BBIABICHHE 3aBUCHUMOCTH  MEXKIY
UCCIENYEMBIMU  BEIMYMHAMU, OOBSICHEHHE  TIOJYYEHHBIX
pEe3ybTaTOB, HCIOJIB30BAHHBIX HAy4HBIX IIOHATHM, TCOpUU U
3aKOHOB; yYMEHME JeJaTh BBIBOABI HAa OCHOBAHMHU IOJYYEHHBIX
pE3yIbTATOB)

YMeHue BBIACTIATH CYIICCTBCHHBIC IMIPHU3HAKH CTPOCHUA
OMOJOrHYECKUX OOBEKTOB: BHUIOB, HOHYHHHHﬁ, NpoAaAYLCHTOB,
KOHCYMCHTOB, PEAYLICHTOB, 6I/IOFCOI_ICH030B u OKOCHUCTEM,
0COOEHHOCTHU IIpoueccCcoB HacJIeJICTBEHHOM HU3MCHYUBOCTH,
CCTCCTBCHHOI'O 0T60pa, BI/I,Z[OO6paSOBaHI/IH, HpI/ICHOCO6J'ICHHOCTI/I
OpraHu3smosB, JEUCTBUS DKOJIOTHUECKUX q)aKTOpOB Ha OpPraHu3MbI,
nepeHoCa BCIICCTB MW IIOTOKA OHCPrUHM B  OKOCHUCTCMAX,
AHTPOIIOI'CHHBIX W3MCHEHHII B JKOCHCTEMax CBOCH MCCTHOCTH,
KpYroBopoTa BCIICCTB U OHMOreOXNMHUYECKHX OUKIIOB B 61/100(1)epe

YMmenne MNPpUMCHATHL TIOJYUCHHBIC 3HAHHUA JIA 00BICHEHHUS
OMOJIOTMYECKHUX IMponeccoB nu HBHCHHﬁ, JJIS IMPUHATHA
MPAKTUICCKUX pGHIeHI/Iﬁ B HOBCGHHGBHOﬁ JKHN3HU B ILCIIIX
oOecrieueHHss OE30MACHOCTH CBOETO 3/I0pOBbS U 3JI0POBBS
OKpPYKaroIIMX JIt0J1eH, COOTI0ICHHUS] HOPM I'PaMOTHOTO [TOBEACHHUS B
OKPY’KaIOIIeH NPHUPOTHON cpene; TMOHHMMaHUuE HEOOXOIUMOCTH
HCIIOJIb30BaHUA I[OCTI/I)KGHPI?I COBpCMeHHOfI ouoJIoruu JIIs
paIoHaIbHOrO MPUPOIONOIB30BAHUS

YMeHue pemath  dJIeMEHTapHble  OWONIOTHYECKHE  3aJauH,
COCTaBIISITh CXEMBI MIEPEHOCA BEIIECTB U DHEPTUU B SKOCUCTEMAax
(1enu muTaHus)

YMeHHe BBINONHATH J1IA0OpPAaTOpHBIE M TpaKTHYECKue paboThl,
coOmoiaTh MpaBWiia Npu paboTe ¢ yuyeOHbIM M Ja0OpaTOPHBIM
o0opynoBaHEeM

YMeHne  KpUTHYECKHM  OLEHMBaTb M HMHTEPIPETUPOBATH
UHpOpMaLMIO0  OMOJIOTUYECKOTO  COAEP’KAaHUs, BKIIOYAIOILYIO
NICEBJOHAyYHblEe 3HAHMS W3 pa3IMuHbIX HcTouHukoB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuaibl); paccMaTpuBaTh TII00aIbHBIE
AKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMHPOBATH IO
OTHONIIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO




10

YMeHue co3llaBaTh COOCTBEHHBIC TIMCBMEHHBIE M YCTHBIC
cooOmieHuss, 0000mas  OWoJOTHYECKYl0  HHGOpPMAIUI0 U3
HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HCIOJb30BATh TOHSTHIHHBIN
anmapar OMoJIOTHA

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

buoiiorus kak Hayka

11

Bbuonoruss — Hayka o >xuBoi mpupoze. Ponp Ouonorunu B (hopMUpOBaHHU
COBPEMEHHOM Hay4HOI KapTuHbI Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

MeTo1pI TO3HAHUS KUBOU MPUPOIBI (HAOIIOACHHE, SKCIICPUMEHT, OIHCaHKE,
U3MEepeHHUe, KIacCH(pHUKAIUsA, MOJCIMPOBAHHME, CTATHCTHYECKas oOpaboTka
JTAHHBIX )

JKuBble cucTeMBl U HX OpraHusanusa

2.1

JKuBble cuctemsbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. CBoHCTBa
O6uocHcTeM U uX pazHooOpasue

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYIISIPHO-TE€HETUUYECKHH, KIIETOYHBIMH,
OpraHU3MEHHBIN, TOMYJISALMOHHO-BUIOBON, IKOCUCTEMHBIN, 6rochepHbIN

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XHUMHUYECKHM COCTaB KIIETKH. XHUMHUYECKHE DIIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIHICCTBA. cI)yHKI_II/II/I BOJbI H
MHWHCPAJIBbHBIX BEHICCTB B KJICTKC. HozmepncaHHe OCMOTHYECKOTr0 OajaHca

3.2

benku. CoctaB u crpoeHue OeiakoB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
Hes3ameHnuMble M 3aMEHUMBIE aMHHOKHUCIIOTBI. AMHMHOKHUCIIOTHBIM COCTaB.
YpoBHHU CTPYKTYphI O€IKOBOM MOJIEKYIIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS
U YEeTBEPTUYHAs CTPYKTypa). XUMUYECKHe cBOMCTBa OenkoB. bruonornueckue
GbyHKIIUN OEIKOB.

®epMeHThI — Ouoornueckre katanuzaropbl. CTpoeHne pepMeHTa: akTUBHBIN
HEeHTp, cyocTpaTHas crnenududHocTh. Kodepmentsl. Buramunabl. OTinuus
(epMEHTOB OT HEOPraHMYECKUX KaTaJIN3aTOPOB

3.3

VYrneBoasl:  MoOHOcaxapuiel (TJIOKO3a, pubo3a U J1e30KcHpub03a),
nucaxapubl (caxaposa, JIaKTO3a) M TOJIMcaxapusl (Kpaxmall, TJIMKOTEH,
LeJUTI0103a). bruonornueckue GpyHKIUN yTiIeBOOB.

Jiunuasl:  TPUTAMLEPHIBL, cTepounbl, (ocomunuasl. ['uapodunbHo-
rusipooOHbIe cBoiicTBa. buonornueckne QyHkuuu sunuaoB. CpaBHEHHE




Yrji€BOJ0B, OEJIKOB U JIMITUJI0OB KaK HCTOYHHUKOB SHCPIruu

3.4

Hyxnennoseie kucnorsl: JJHK wun PHK. Hykneotuast — MoHOMEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenune u ¢pynkuuu JJHK. Ctpoenue u yHkiuu
PHK. AT®: crpoenue u pyHKIMN

3.5

[utonmorus — Hayka o kierke. Kiietounas reopusi. MeToabl H3y4eHUS KIETOK

3.6

Knerka kak niesnoctHas xxuBas cuctema. O011ne Npu3HaKy KJIETOK: 3aMKHYyTast
HapyxHas MmemOpana, monekynbl JJHK kak renernueckuii anmapar, cuctema
CHHTe3a Oerka

3.7

Tunsl KJIETOK: JyKapuoTHYecKass U mpokapuotuyeckas. OcoOEHHOCTH
CTpOCHHUSl TMpoKapuoTHUecKod kieTku. Kiierounas crteHka Oaktepuil.
CTtpoeHue 3yKapuOTHYECKOW KIIETKH. OCHOBHBIC OTJIMYMSI PACTUTEILHOM,
JKUBOTHOM ¥ TPUOHOM KJICTKH

3.8

[1oBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, MX
¢dbyukuuu. [lnazmatudeckas memOpana, e€ cBoiictBa u pyHkiuu. [{utornasma
u e€ opranounbl. OHOMEMOpaHHBIE OPTraHOU/IbI KJIETKH: YHIOTIa3MaTHuYecKas
cerb (OIIC), anmapar ['onbmxu, nuzocoMsl. [loayaBTOHOMHBIE OpPraHOMbBI
KJIETKW: MUTOXOHJIPUH, TUTaCTUBL. [[poncxoxnenne MUTOXOHIPUI U TUTACTUL.
Bunsl mnactun. HememOpaHHble OpraHOHIbI KIETKU: pPUOOCOMBI, KICTOYHBIN
LEHTP, PECHUYKH, )KT'YTUKH. DYHKIIMN OPraHOMUI0B KJIETKU. BriiroueHus

3.9

SAnpo — perynsTopHslil LeHTp KieTku. CTpoeHue sipa: sijaepHas 000J0uKa,
KapuoIuiadMa, XpoOMaTuH, SJAPLIIIKO. XpOMOCOMI)I

3.10

TpaHCHOpT BELIECTB B KIETKE

H(HSHCI[GSITCHBHOCTL KJICTKHN

4.1

OOmeH BemiecTB, WK METa00IM3M. ACCUMUIIAIMS (TUTACTUYECKUT OOMEH) U
JUCCUMUIIALIUS (SHEPreTHUYeCKUii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca
MeTabonau3ma. TUmbl OOMEHa BEIIECTB: aBTOTPO(HBIN M TreTepoTpOdHBII.
Posb epMeHTOB B OOMEHE BEIIECTB U NPEBPALIEHHH YHEPTUHU B KIIETKE

4.2

®orocunre3. CperoBas u TeMHoOBas (a3pl (¢orocuHTe3a. Peakuuu
dotocuntesa. DpdexktuBHOCTh (PoTOCHMHTE3a. 3HaUeHHE (PoTOCHMHTE3a IS
KU3HU Ha 3emsie. BrusiHue yciaoBuil cpeibl Ha (OTOCHHTE3 U CIOCOOBI
TIOBBIIIEHUS €70 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UpYoIue 0akTepun. 3HaUeHHE XEMOCHHTEe3a IS
JKU3HU Ha 3emiie

4.3

OHepreTuyecknii oOMeH B KieTKe. PaciieniieHue BeIIECTB, BbIIEIECHUE U
aKKyMYJIMpPOBAaHUE SHEPrMM B KJIETKE. OTallbl HHEPreTHYEecKOro oOMeHa.
I'mukomus. bpoxenue u ero Buasl. KuciaopogHoe okuciaeHue, WK KIETOUHOE
JbixaHue. DQPEeKTUBHOCTh YHEPreTHYECKOr0 0OMeHa

4.4

Peakuun wmatpuuyHoro cunrtesa. ['enernueckas wundopmamus u JIHK.
Peanuzamus renernyeckoil nHGopMauu B kietke. ['eHeTuueckuit Koa u ero
cBoricTtBa. TpaHckpuniuss — wmartpuunbii cuHTe3 PHK. Tpancmsanmsa —
ouocunTe3 Oenka. KogupoBanne amuHokucaoT. Poias pubocom B GnocuHTE3e




Oenka

4.5

Hexnerounsie ¢popmsl xu3Hu — BUpychl. Mcropus otkpeitust Bupycos (.M.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS M IKH3HEIESTEIbHOCTH BHUPYCOB.
Bakrepruodaru. boyie3Hu pacTeHHid, >KMBOTHBIX M YEJIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedunmra yenoeka (BUY) — Bo3Oyaurensb
CIINa. IlpodunaxTrka pacpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUN

Pasmuoxenne u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KrneTouHslii mHKI, WU KXKU3HEHHBIA HHUKT KieTku. WMHTepdaza m mMuTo3.
[Tponeccel, mpoTekatomue B nHTepdase. Perumkarms — peakius MaTpuIHOTO
cunte3a JIHK. Ctpoenue xpomocoMm. XpOMOCOMHBIH HAOOpP — KapUOTHIL.
JIMTUIONAHBIE M TalIOWIHBIA  XPOMOCOMHBIE HAOOpBL.  XPOMATHJIBI.
[{UTOIOrMYECKHE OCHOBBI Pa3MHOXKEHUS M HWHIWBUAYAJIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenune knetkn — Muto3. Ctaauu muto3a. [Ipoueccrl, mpoucxoasime Ha
pa3HbIX CTAAUSAX MUTO3a. bBUOJOrMYECKHII CMBICII MUTO3a

5.2

CDOpMBI Pa3MHOKCHUA OPraHUu3MOB: 0ecIoJI0e U MOJIOBOE. Bupgsl 0ecrooro
Pa3MHOXKCHUA: OCICHHUC HAABOC, IMOYKOBAHHC OAHO- M MHOI'OKJICTOYHLIX,
cn0p006pa30BaHHe, BCTCTAaTUBHOC Pa3MHOKCHHUC. I/ICKYCCTBGHHOG
KJIOHUPOBAHHUEC OPraHU3MOB, €I'0 3HAUYCHUC AJId CCIICKIIMU

5.3

[TomoBoOe pa3MHOXKEHHUE, €T0 OTIUYHUSA OT OECITOIOrO.

Meiio3. Cragun meiosza. [Ipouecchl, MpoUCXOAsIIMe Ha CTaausixX Meio3sa.
IToBenenue xpomocoMm B merose. Kpoccunrosep. buosiornueckuii cMbici u
3HauYeHHE Meiio3a

5.4

['amerorenes — mpouecc oOpa3oBaHMs TOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBele >Kene3bl: CEMEHHMKM M SUYHMKH. OOpa3oBaHHEe M pPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CcriepMaTo30u], SIIeKIeTKa) — CIepMaToOreHe3 1
ooreHe3. (OCOOEHHOCTH CTpPOEHHUs SHLEKIETOK U  CIepMaTO30MJIOB.
OmtonorBopenue. [lapreHorenes

5.5

WNunuBuayansHoe pa3BuTue (OHTOreHe3). OMOpHUOHAJIBHOE pa3BUTHE
(oMOpuorenes). Otanmbl SMOPHUOHAIBHOTO PA3BUTHUS Y IO3BOHOYHBIX
KUBOTHBIX: ApoOJIeHue, TacTpyisius, opraHorenes. IlocTamOpuoHanbHOE
pasBuTHe. TuHIBI TOCTIMOPHUOHATIBHOIO PA3BUTHUS: TPSAMOE, HENpPSIMOe
(munHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOpHI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasBurue pacreHuil. OHTOr€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHM, CTAJANH Pa3BUTHS

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB

6.1

HpCI[MCT n 3aJadd TCHCTHUKH. I/ICTOpI/IH pa3BUTHA TCHCTUKH. Bknan
pOCCHﬁCKHX )51 3apy6e)KHBIX y‘IéHBIX B pa3BUTUC IT'CHCTUKHMU. MeToabl FTeHETUKHI
(I‘H6pH,Z[OJIOFH‘-ICCKHﬁ, HHTOFCHCTHHCCKHﬁ, MOHGKYHHPHO-FCHGTI/I‘-IGCKPlﬁ).
OCHOBHBIC TeHETUUECKHE MOHATHS. | eHeTHUecKas CHUMBOJIMKA, UCTIOJIb3yeMad
B CX€Max CKpCH_II/IBaHI/Iﬁ




6.2

3aKOHOMEPHOCTH HACJEI0BaHUs MPU3HAKOB, ycTaHOBIeHHBIe ['. Menaenem.
MounoruOpunHoe ckpeuuBaHue. 3akoH eAMHO0Opa3usi THOPHIO0B IMEPBOrO
nokosieHusi. [IpaBuiao JOMUHUpOBaHMS. 3aKOH pPACHICIUICHUS MPU3HAKOB.
['unote3a uncrotsl ramert. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.
JuruOpunHoe  ckpeluBaHue. 3aKOH  HE3aBHCHUMOIO  HAaCJeIOBaHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI JAUTHOPUIHOTO CKPEUIMBAHUS.
AHanuzupytoliee  ckpemmuBaHue.  Vcmonb3oBaHHe — aHAIU3UPYIOIIETO
CKpEIIMBAHUS ISl ONPEJICICHNs TeHOTUIa 0co0u

6.3

CueruieHHoe HaclieoBaHue pu3HakoB. Padora T. MopraHna 1o cuemnyiieHHOMY
HAcIeI0BaHUIO TeHOB. HapynieHue cLEIUIeHUs TE€HOB B  pe3yibTare
KPOCCHUHIOBepa. XpOMOCOMHAsl TEOpHsl HACIEICTBEHHOCTU. |'eHeTnyeckue
KapThl.

I'enetka nona. XpoMOCOMHOE OIpefesieHHe 1ojaa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMorameTHble U reTeporaMeTHble opranu3mbsl. HacnenoBanue
IMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

H3MmeHunBOCTb. BBl H3MEHUYMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAS.
Pone cpembl B HEHACNIEICTBEHHOM M3MEHYMBOCTH. XapaKTEPHCTHKA
MOAM(PHUKAIIMOHHOW W3MEHYMBOCTH. BapHWallMOHHBIA psii MU BapualldOHHAs
kpuBasi. Hopma peakiuu mnpusHaka. KonudecTBeHHbIE W KayeCTBECHHBIC
MIPU3HAKYU U UX HOpMa peakiuu. CBoHcTBa MOIU(PUKAITMOHHON H3MEHUYUBOCTH

6.5

HacnencrtBenHasi, WiuM TEHOTHIIMYECKAas, W3MEHUYMBOCTh. KoMOMHaTHBHAs
M3MEHYMBOCTb. Mei03 M IM0JIOBOM MpoLecc — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalimoHHasi M3MEeHUMBOCTh. Kiaccuduxanus MyTaruii:
TE€HHbIE XPOMOCOMHBIEC, T'€HOMHBIE. YacToTa W NPUYMHBI MYTalHM.
MyrtareHHsie (pakTopbl. 3aKOH TOMOJIOTMYECKUX PSIOB B HACIEACTBEHHOMN
m3menunBocty H.W. BaBuiosa

6.6

I'eneruka uwenoBexka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'E€HETHKH
4eJI0BEKa: TEHEAIOTUYECKUH, OJIM3HEIOBBIH, LUTOT€HETUYECKUH,
OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OIpeesieHue
TEHOTUIIA: IOJTHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIINPOBAHNE, B TOM YHCIIE
¢ nomoiueto [11[P-ananuza. HacnenctBeHHbIe 32001€BaHNs YEIOBEKA: TEHHBIE
Oone3Hu, OONE3HM C  HACIEACTBEHHOW  IPerpacioyioKEHHOCTHIO,
XpoMocoMHble  Oone3Hu. ComaTudyeckMe M TEHEpaTHUBHBbIE MyTallUu.
[Tpuniunsl 370poBOro o0Opas3a KHU3HHM, AMArHOCTHKH, NPOPHIAKTUKU H
JIe4YeHUs TEHETUYECKUX 00J1e3HEeH. Menuko-reHeTuyeckoe
KOHCYJIbTUPOBaHUE. 3HAUEHNE MEIULIMHCKON T€HETUKHU B IPEAOTBPAILEHNN 1
JICUCHUH TeHETHUECKUX 3a00JI€BaHUH UeloBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknusl Kak Hayka W Ipouecc. 3apoKICHHE CENEKIMH U JOMECTHKALMS.
VYuenne H.U. BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui. [[eHTphl NpOUCXOXKIEHUS TOMAIIHUX YKUBOTHBIX.
Coprt, mopoja, mramm




7.2

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIil U UHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMH pacTeHui u xKUBOTHBIX. OlleHKa SKcTephepa. bin3kopoacTBeHHOE
ckpemuBanue — UHOpUAUHT. Yucras auHus. CKpellnBaHue YUCTHIX JIMHUH.
['erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOe CKpellMBaHHE —
ayropunuur. Otnanénnas rulOpuauzanus u e€ ycrexu. McKyccTBEHHBIM
MyTareHe3 U IOJy4YeHHUE MOJIUIUIONA0B. J[OCTHIKEHUS CEeNEeKIMH pacTeHHH,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB

7.3

buorexHonorus kak orpacib IPOU3BOJACTBA. I'€HHas HMH)KEHEpUs. OTallbl
coznanus pexkomOunantHoi JIHK u TpancreHnsix opranmsmos. KierouHas
uHxeHepusa. Kierounele KyiabTypbl. MHEKPOKIIOHAJIBHOE pPa3MHOMKEHUE
pactenuil. KiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHE U dTHYecKue mpodaembl. MO — reHeTndyecku
MOJIM(pULIPOBAHHbBIE OPTaHU3MBbI

11 KITACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

DBOIIOIMOHHAS OMOIOT U

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa HBONIONHMH. [laJeOHTONIOrHYECKHE: MOCIEI0BATEIBHOCTD
IIOABJICHUS BUJOB B MMaJCOHTOIOTHIECKOM JICTOIIUCH, MCPEXOJHBIC q)OpMI)I.
buoreorpaduyeckue: cxoAacTBo W paznnuue ¢ayH U (GIOp MATEpUKOB U
OCTPOBOB. DMOpHOJIOTUYECKUE: CXOJCTBA U pa3ivuus 3MOPHOHOB DPa3HBIX
BUI0B ITIO3BOHOYHBIX. CpaBHI/ITeJ'IBHO-aHaTOMI/ILIeCKI/IeI T'OMOJIOTMYHBIC,
AQHAJOTWYHbIE, PYIMMEHTAPHBIC OpraHbl, araBU3Mbl. MoOJEKyIsIpHO-
OMOXHUMHUYECKHUE: CXOACTBO MECXAaHHU3MOB HACJIICACTBEHHOCTH MW OCHOBHBIX

MeTaboIMYECKUX MyTeH y BCEX OpraHu3MOB

1.2

OpomonnonHass Tteopuss Y. J[lapBuna. IIpennochikn BO3HHUKHOBEHMS
JapBUHU3MA. JIBIDKYIIME CHIIbI SBOJIIOLMM BUIOB 1O JlapBuHY (M30bITOUYHOE
pasMHOXKEHHE  Tpd  OrPaHMYEHHOCTH  PECypcoB,  HeompesenéHHas
M3MEHYMBOCTb, 00pb0a 3a CylIeCTBOBaHHE, €CTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Teopust sBonmonnu (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.
Muxkposostonus. [Tomynsius Kak eTuHUIA BIIa U 3BOJTIOLUU

14

JIBmkymue cuiibl ((pakToOpbl) ABOJIOLUHM BUAOB B MpHUpoJe. MyTallMOHHBIH
npoliecc ¥ KOMOMHATHUBHAS U3MEHUMBOCTD. [1oMy IsIIIMOHHbBIE BOJIHBI U Ipend
reHoB. M3omsiums u murpanus. EcrecTBeHHbIM 0TOOp — HampapisSrOIIUN
daxrop 3BosoH. POpMBI €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPraHM3MOB KakK pe3ynbTaT 3Boiouuu. [Ipumepsl
npucnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun u  BupmooOpazoBanme. Kpurepun Buma. OcHOBHbIE  (HOPMBI




BI/II[OO6p330BaHI/I$IZ reorpa@nquKoe, OKOJIOTHYCCKOC

1.5

MakposBomrorusi.  Popmbl  3BomonMU:  (uIeTHYECKas, JUBEpreHTHas,
KOHBEpreHTHasl, napauienpHas. HeoOpaTtuMocTs 3BOIONNN

Bo3unkHOBEHHE U Pa3BUTHE )XU3HU HA 3emie

2.1

JloHay4yHble TIPEICTaBICHHUs O 3apOXKIACHUM XU3HU. HayuyHble rumoressl
BO3HMKHOBEHUS JKM3HU Ha 3emuie: abuoreHe3 W MaHCIepMHs. XUMHUYecKas
IBOJIIOLIMS. DKCIIEPUMEHTAIIBHOE IOATBEP)KJICHUE XUMHUYECKON 3BOJIIOLUH.
Hauanbnble 3Tansl 6uonorunueckoi ssomonnu. I'unoreza PHK-mupa. [1eprie
KIETKM W uxX o2Bomouud. DopMupoBaHHE OCHOBHBIX TIPYII JKHBBIX

OpraHu3MOB

2.2

Pa3Butue xu3Hu Ha 3emiie mo spam u nepuonam. Kartapxei. Apxeiickas u
npoTtepo3oiickas dpel. [lanmeo3oiickas spa U e€ mepuobl: KeMOPHICKHA,
OpPJIOBUKCKUW, CHIIYPUUCKUH, IEBOHCKHI, KaMEHHOYTOJIbHBIA, MEPMCKUH.
Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.
KaitHo3oiickas »3pa M €€ mNepuoipl: NaAJIEOreHOBBIM, HEOICHOBBIM,
AQHTPOIIOr€HOBBIM. XapaKTepUCTUKA KIMMaTa U T€O0JIOTMYECKUX IPOLIECCOB.
OCHOBHBIE 3Tambl 3BOJIIOLMM  PACTUTEIBHOIO U JKUBOTHOIO  MHpA.
Apomopdo3bl y pacTeHull u KUBOTHBIX. [losBIeHUe, pacBET U BEIMUPAHUE
TPYIII XKUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4cCKOro Muvupa KaK OTPaKCHUC OSBOJIOLUMU. OCHOBHEBIE
CUCTCMATUYCCKUC I'PYHIIBI OPIraHN3MOB

2.4

OBoronus YenoBeka. AHTPOIOJIOTUs Kak Hayka. Pa3Butue npeacraBieHuit o
IPOUCXOXKICHNUN YesloBeKa. MeToabl u3ydeHus: antponoreHesa. CxoacTsa u
pa3nuuMs YyesloBeKa U )KMBOTHBIX. CHcTeMaTHUeCKOe MOJI0KEHUE YeIOBEeKa.

JBuwxymue  cunbl  (dakropbl) — aHTpomoreHeza.  HacnencrBeHHast
U3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOuiecTBeHHbIH 00pa3 KHU3HH,

W3TOTOBJICHHE OPYJIUI TPYZa, MBIIIICHUE, PEYb

2.5

OcHOBHBIE CTaU U BETBU 3BOJIOLUH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensiid, YenoBek npsamoxonsauiuil, YemoBek HeaHIepTalbCKUN, YeaoBek
pa3yMHbIi. Haxo/k1 MCKOnaeMbIX OCTaHKOB, BPEMsI CYILIECTBOBaHUS, 00J1aCTh
pacrpocTpaHeHHs, 00bEM T'OJIOBHOI'O MO3ra, 00pa3 KU3HHU, Opyaus

2.6

Yenoseueckue pacbl. OcHOBHble OosbllIM€  pachl:  €BPOMNEOUHAsS
(eBpa3uiickasi), HErpo-aBCTpaJOMIHAs (PKBATOpHAIIbHAS), MOHTOJIOWTHAS
(a3maTcko-aMepuKkaHckas). UepThl MNPUCTIOCOOIIEHHOCTH TPECTaBUTENEH
YeJIOBEYECKMX pac K YCIIOBHSIM CYIIECTBOBAaHHWS. EJMHCTBO UEIIOBEYECKUX
pac. Kputuka pacuzma

OpranusMsl 1 OKpy’Karolas cpeaa

3.1

DKonorus Kak Hayka. 3alaqd U pa3zieibl SKOJOruu. MeToabl 3KOJI0rHYeCKUX
UCCIIeJOBaHUM.  JKosoruueckoe MupoBos3peHue. Cpeapl  oOUTaHHS




OpPraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAs

3.2

Okonornyeckne ¢aktopsl. Kraccudukanus 5KoI0OrHYecKHX (aKTOPOB:
abuoTnyeckne, OMOTUYECKHE U AHTPOIOTeHHBIE. J[eHCTBHE AKOIOTHYECKUX

(haKkTOpOB HA OPraHU3MBI

3.3

AbGuotnuueckue (GpakTophl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPUOIU3M.
[TpucniocoOnenust OpraHU3MOB K JIEHCTBUIO aOMOTHYECKHX (aKTOPOB.
buonoruueckue puTMbl

3.4

buoTtnueckue ¢pakTopbl. Buapl OMOTHUECKUX B3aMMOCHCTBHIA: KOHKYPEHITHS,
XUIIHAYECTBO, MApa3UTU3M, MYTYyaln3M, KOMMEHCAIH3M (HAaXJICOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIM3M, HEWUTpadu3M. 3HAu€HHE OHOTUYECKHUX
B3aUMOJICCTBUN IS  CYIIECTBOBAaHUS OPraHU3MOB B  IPHUPOIHBIX

COo00IIIeECTBAX

3.5

DKOIOTrHYeCKHUe XAPAKTCPUCTUKHU  ITOIIYJIAAH. OCHOBHBIE ITOKa3aTeiau
MOmyJIauuu: YUCJICHHOCTD, INIOTHOCTL, POKAACMOCTh, CMCPTHOCTD, IIPHUPOCT,
MUI'panus. I[I/IHaMI/IKa YUCJICHHOCTH ITONYJISALIUA U et peryisinusa

COO6I_I_ICCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

Coo0mecTBo opranu3MoB — OmorieHo3. CTpyKTypbl OmoleHO3a: BHIIOBAf,
MPOCTPaHCTBEHHAs, Tpoduueckas (muienas). Buabl-momuHantel. CBsizu B
OuoLeHo3e

4.2

Dkonoruyeckue cuctembl (9kocuctembl). [loHsTHE 00 »dKOCHCTEME W
ouoreorieHo3e. OyHKIIMOHATBHBIE KOMIOHEHTHI YKOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB M TNOTOK 3HEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU IKOCHCTEMBI. [TueBbie rienu
u cetu. OCHOBHBIE TIOKa3aTENM DKOCHCTEMBI: OHOMacca, MPOTYKITHS.
DKONIOTHYECKUe MUPAMHUIBL: TPOIYKIINH, YUCICHHOCTH, OoMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUMUBOCTD, CAMOpPErysiius, pazpurue. Cykueccus

4.3

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOWHOTO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ IKOCHCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe U XO3SMCTBEHHOE  3HAUYEHUE  arpo’KOCHCTEM U
ypOOIKOCUCTEM.

buopaznooOpazue kak (akTop ycTOWYMBOCTH d3KOcUcTeM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o 6umocdepe. I'paHuIpl, cocTaB U CTPYKTypa
ouocdepsl. XKuboe BerecTBo u ero ¢pyHkimu. OcodbeHHOCTH Onocheps Kak
rio0anbHOM sKocucTeMbl. JlMHaMu4eckoe paBHOBeCHE M oOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelmecTB 1 OMOr€OXUMHUYECKUE Kbl 3JIEMEHTOB
(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN




4.5

YenoseuecTBo B Ouochepe 3emin. AHTpOIIOTeHHBIC U3MEHEHHUs B Onocdepe.
['moGasbHBIC PKOJIOTHYECKUE TPOOIEMBI.

OcHOBa palMOHAILHOTO YIPAaBICHUS TPUPOJHBIMA pPECypcaMd H HX
ucrosnb3oBanue. JlocTkeH s OMOJIOTHH U OXpaHa MPUPOIBI
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