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HOACHUTEJIBHASA 3AIIMCKA

[Ipun paspaboTke mporpamMmbl MO OHOJOTUH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeTICHUS] TOAXOM0B K (OPMHUPOBAHUIO COACpPXKAHUS Y4EOHOro IpeaMera
«buonorus» cocraBuiM: KoHuenrtyanbHble nonoxkenuss OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH ~ LI€JIei, COJep)KaHus, pe3yabTaToB OOy4deHHS W
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHITYCKHUKOB, MOJIOKEHUS 00 OOIIUX IENAX U
OPUHLIAINAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®eneparuu, a TakkKe IMOJOKEHHUS O
cnenuuke OMOJIOruy, €€ 3HAaUeHUH B IMO3HAHHUU KUBOM MPUPOJBI U 00ECIIEYEHNUN
CYIIIECTBOBAaHHSI YeJIOBEYECKOTO oOrmiecTBa. CorllacCHO Ha3BaHHBIM TOJOKCHHUSM,
OIpe/iesIeHbl OCHOBHBIE (PYHKIIMH MPOTPaMMBbI 10 OMOJIOTHUU U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TpencTaBlIeHHWE O IenaX, 00 oOIei
cTpaTerun OOy4YeHHs, BOCIHUTAHUS W PAa3BUTUS OOYYAIOIIUXCS CpPEACTBAMU
yueOHOoro mpeamera «buonorusi», ompenenser o00s3aTENFHOE TPEIMETHOE
COZiepXKaHUE, €ro CTPYKTypy, paclpeieieHue Mo pasfenam Hu  Temaw,
PEKOMEHIyEeMYI0 TIOCIEeI0OBATEIbHOCTh M3YUCHHUS y4eOHOro Matepuana ¢ y4éTom
MEXKIIPEMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTENbHOTO
nporiecca, BO3pacTHBIX OCOOEHHOCTEH 00yUJaroNTuXCsl.

B nporpamme 1o OuomoruMm TakKe YUMTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMbIM JINYHOCTHBIM, METalpeIMETHbIM W TMPEIMETHBIM pe3ylibTaTaM
oOyueHuss B (OpPMHUPOBAHUM OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIHHON
JeSITebHOCTH/Y4eOHBIX JEHCTBUI 00ydyalolmuxcs MO OCBOCHUIO COJEpKaHUsA
OHMOJIOrUYeCcKOro 00pa3zoBaHusl.

B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIi YPOBEHB) peaiu30BaH
OPUHLIUAI TPEEMCTBEHHOCTH B M3y4y€HUM Ouojoruu, Onarojapss 4emy B Hei
MPOCMATPUBACTCAd HAMPABICHHOCTh Ha pPAa3BUTHUE 3HAHUM, CBSA3AHHBIX C
dopMuUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  IIEHHOCTHBIX
OpPUEHTAIMI JTMYHOCTHU, KOJOTHUECKOTO MBIIICHUS, TIPEICTABICHUN O 3J0POBOM
oOpa3e XM3HU U OEpPEKHBIM OTHOILIEHHUEM K OKpYXalollel NpUpoJHOU cpele.
[TosTomMy Hapsaxy ¢ M3y4eHHEM OOIIEOMOJIOTHYECKUX TEOpHil, a TaKKe 3HAHUN O
CTPOCHHUH >KMBBIX CHCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOrpaMMme MO OWOJOTHH YJIEICHO BHUMAaHHUE WCIOJIh30BAHUIO
MOJyYEHHBIX 3HAHUI B MOBCEAHEBHOMN >KU3HU JJIS1 PEIICHUS MPUKIATHBIX 337124, B
TOM YHUCIIE: NMPOPUIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUN dYelOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS IKOJIOTHYECKH
eJIeCO00pa3HOro TMOBEACHUS B OKpY)XKalolled MNpUPOJHOW cpene, aHalu3a
BIIMSTHUSL XO3SMCTBEHHOM JEATEIHHOCTH YEIOBEKAa Ha COCTOSHHME MPHUPOIHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHE BHUMAHUA K TIPUKIAIHON HAIPaBICHHOCTH
yueOHoro mnpeamera «bHOIOTHS» TPOAUKTOBAHO HEOOXOIUMOCTHIO OOCCIICUCHHM S



YCIIOBUU JJI PELICHUs OAHOW U3 aKTyaJbHBIX 3a]1a4 IIKOJbHOIO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas Impeanonaraer (GopMupoBaHue Yy  0O0yYarolmuxcs
CIOCOOHOCTH  aJlaliTUPOBAThCS K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUpA.

buonorus Ha ypoBHe cpenHero oOumero oOpa3oBaHUsS 3aHUMAET BaKHOE
mecto. OHa obecrieunBaeT (GopMUpOBaHUE y OOYYAIOIIMXCS MPEACTABICHUN O
HAay4yHON KapTUHE MHpA, pacuIupsieT U o0OOIIAeT 3HAHHUS O KUBOW MpUpoAE, €€
OTIIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOM OPTraHU3alMU W DBOJIOLHHA, CO3LAET
yCIOBUSA  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (HOPMHPOBAHHUS
(GyHKIIMOHATPHOM TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e€30IMacHOro obpasa
KHU3HH, FIKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOLIEHUS K )KMBOM MPUPOJE
U YEJIOBEKY.

Bosnbiioe 3HaueHre OMOJIOTHsS UMEET TaKKe ISl PEelIeHUs] BOCIUTATEbHBIX U
pa3BHBAIOMIMX  33Ja4  CpeIHero  oomero oOpa3oBaHMs,  COLUATU3ALMH
oOydaroruxcs. M3ydenne Gmonornu obOecreunBaeT yCIOBHS s (OopMUPOBaHUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX UM HUH(GOPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIOCOOCTBYET WMHTErpallyd OMOJOTMYECKUX 3HAHUM C
MPEICTaBICHUSIMH U3 JPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHH
u reorpadun. Ha3zBaHHbIE MOJOXKEHUS O MpeJHAa3HAYEHUH YYEOHOro Ipeamera
«buonorus» CcOCTaBUIM OCHOBY I ONpPENETCHUs IMOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COAEP’KAHUS, MPEICTAaBICHHOIO B MpPOrpamMme 1o
Ounooruu.

Ot60p conepxaHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMKN KyJIbTYpOCOOOpPa3HOro TMOJAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOyYaromuecs: MOHKHBI OCBOUTHh 3HAHUS W YMEHHS, 3HAUYUMBIC MIJIs
dbopmupoBaHust OOMIEH KyJIbTYPBI, OINPEACIAIONINE aJCKBATHOE ITOBEICHUE
YeJIOBEKAa B OKpYXKalolled MpUpOJHON cpesie, BOCTpeOOBaHHbIE B MOBCEAHEBHOM
KU3HU U MPaKTHUECKo aeareiabHocTd. Ocoboe MecTo B ATOM CUCTEME 3HAaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CITy’KaT OCHOBOH 111 POPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
[IEHHOCTHBIX ~ OPUEHTAlMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHH3allUU
OHMOJIOrUYeCcKOro 00pa3oBaHusl.

CTpyKkTypupOoBaHUE COAEpKaHUS y4eOHOro Marepuana B Mporpamme IO
OMOJIOTMM OCYILECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUA 00
OTJIMYHUTENIbHBIX OCOOEHHOCTSIX KUBOW MPHUPOBI, O €€ YPOBHEBOM OpraHuU3aIluu
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOIINE COoiepKaTeabHble TUHUU: «buosorus kak Hayka. MeToibl
HAay4yHOro no3HaHusy», «Kierka kak Ouonormyeckas cuctemay», «OpraHu3m Kak



Ouonornueckasi cucremay», «CucremMa M MHOrooOpa3ue OpPraHUYECKOro MHUpPay,
«IBOIIOMS KUBOM MPUPOABI», « IKOCUCTEMBI U TPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wm3yuenuss ydebHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOyYaONIMMHUCS 3HAHUSIMH O  CTPYKTYpPHO-(PYHKIIMOHATBHOU
OpraHM3allu¥ JKUBBIX CHCTEM pPA3HOTO paHra MW MPUOOPETECHUE YMEHUM
UCIONIb30BaTh 3TH 3HAHUS JJIi TPAMOTHBIX JIEUCTBHM B OTHOILIEHWU OOBEKTOB
KUBOU TIPUPOBI U PEIICHUS PA3IMIHBIX KU3HEHHBIX MMPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3o0BoM
ypOBHE 00€cIeurnBaeTCsl pelIeHUEM CIIEYIOUX 3aa4:

OCBOCHHE OOYYaIOIUMHUCS CHCTEMbl 3HAHUW O OHMOJOTHYECKUX TEOPHUSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIy>KalluX OCHOBOM
st GOpMUPOBAHUSI MPEACTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MHUpa, O
METOJ]aX HAy4YHOIo MO3HAHUS, CTPOCHUU, MHOTO00Opa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHW3AINH, BHIAAIONTUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTH,

dbopmupoBaHue y OOy4arolUXCS TMO3HABATENbHBIX, WHTEIIEKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIleCCe aHaldW3a JAHHBIX O MyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3TJISIIOB, WIEH M TOIXOJOB K HM3YYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHU3alIvu;

CTaHOBJICHHE Yy OOydarommxcs oOled KyJabTypbl, (YHKIIHOHAIHHON
IPaMOTHOCTHU, Pa3BUTHE YMEHUH OOBSICHATH M OIEHUBATH SIBJICHUS OKPYKAIOIIETrO
MHUpa >KHBOW TPUPOALI HA OCHOBAHWW 3HAHWW W OIBITA, TMOJYYEHHBIX IPHU
U3y4YeHUH OMOJIOTHH;

dbopMupoBaHUe Yy OOYyYalOIIMXCS YMEHUW WILTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHWM B TPAKTHUECKON JEATEILHOCTH YEIIOBEKa, Pa3BUTHHU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI M arpOOMOTEXHOIOTHI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM KHBOU
IIPUPOJIBI, HEOOXOAMMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOJIOICHUS dTHYSCKHUX
HOPM IPH MIPOBEACHUHN OMOJIOTUYECKUX UCCIET0BAHMIA;

OCO3HAHHME I[EHHOCTU OWOJOTMYECKUX 3HAHUW I TMOBBIIICHUS YpPOBHS
AKOJIOTHYECKOUN KYJIbTYPBI, Uil POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUEe MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOM JKU3HU JIISI
OILIEHKH MOCJICICTBUMN CBOEU JNEATEIBHOCTH MO OTHOIIECHHIO K OKPYKaIOIIEH cpenie,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHME M COOMIOACHHE Mep NPO(HIAKTHKA
3a00J1eBaHUN.

B cucreme cpemnero o6miero oOpasoBanusi «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OOSI3aTE€IbHBIM Y4YEOHBIM MPEAMETOM, BXOJAIIUM B
COCTaB MpeIMeTHOM 0bnactu «EcTecTBEHHO-HAYYHBIE TPEIMETHI».



JInst uzyuenust Ouonaoruu Ha 6a30BOM YPOBHE CpelHEro 0011ero o0pa3zoBaHus
orBoauTcs 68 yacos: B 10 kmacce — 34 ygaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 gac B Hezemo).



COILEPKAHUE OBYUYEHUA
10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU Haykamu, (puiocodueit, STUKOM, SCTETUKON U TPaBOM.
Ponp Owuonorun B (QOpMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MUpA.
Cucrema OMOJIOTHYECKUX HAYK.

Mertoabl TO3HAHUS KUBOUM NMPUPOLI (HAOIIOACHUE, SKCIIEPUMEHT, ONMCAaHUE,
u3MepeHue, Kinaccuukamus, MOAETMPOBaHUE, CTaTHUCTHYecKas 00paboTka
JAHHBIX).

JdemoncTpanmum:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuxk.

Tabnuiel 1 cxeMbl: «MeTo/bl MO3HAHMS KUBOM IPUPOJIBI.

JlaGopaTopHbie U NpaKTHYeCKHEe PA0OThI:

[Ipaktuueckass padora Ne 1. «lcmosib30BaHWE pa3IMYHBIX METOIOB MpHU
U3YYCHUU OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’)KuBble cCTeMbI U UX OPraHU3aLMS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouonoruu. OTianuue
KUBBIX CUCTEM OT HEOPTAHUYECKON MPUPOBI.

CBoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHH OpPTaHU3AIUN OMOCUCTEM:
MOJICKYJISIDHBIN, KJICTOYHBIM, TKAHEBBIM, OpPTraHU3MEHHBIA, MOMYJSIUOHHO-
BHJIOBOM, SKOCUCTEMHBIHN (OMOreoneHOTHIECKU ), OMoChHEpHBIN.

JdemoncTpaumum:

Tabmunbr u cxembl: «OCHOBHBIC MPHU3HAKHU KU3HW», «YPOBHU OpPTaHHU3AIUN
KUBOU TIPUPOIBD).

O6opynoBanwue: Mmojiesb MoJiekyisl JIHK.

Tema 3. Xumnueckuii COCTAB M CTPOCHHUE KJIETKH.

XUMHYECKAN COCTaB KIIETKU. XHWMHUYECKHE 3JJIEMEHTHI: MAaKpPOIJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaibHbIE BELIECTBA.

OyHKIIMKM BOJALI M MHUHEpaJIbHBIX BellecTB B kierke. lloanepxkanue
OCMOTHYECKOTO Oaanca.

benku. CocraB u crpoeHne O€aKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3zaMeHnmblie 1 3aMEHUMBbIE aMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJeKydbl (TepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEPTHUYHAS CTPYKTypa). XHUMHUUYECKHE CcBoWcTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



®epMeHThl — Ouonorumyeckue Kartanuzatopel. CrpoeHue ¢epMeHTa:
aKTUBHBII 1EeHTp, cyOcTpatHas crneuuduuHocte. KodepmeHTsl. Butamunsi.
OT1nuuns GepMEHTOB OT HEOPTaHUYECKUX KaTaJn3aTOpPOB.

VYrineBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U JI€30KCHpHU003a),
aucaxapuibel  (caxaposa, JIaKTo3a) UM HoJucaxapujipl  (Kpaxman, TJIMKOTeEH,
[eJuTr0103a). buonorndyeckue pyHKIMM yIIeBOIOB.

Jlunuael: Tpurmauepuasl, Qochomunuasl, crepounsl. [uapoduabHO-
ruapopoOHble  cBoiicTBa. buonormueckune (GyHkuuu sumuaoB. CpaBHEHHE
YIJEBO/IOB, OEJIKOB U JIMIUA0B KaK UCTOYHUKOB SHEPTHH.

Hykneunnoseie xwucnorsl: JJHK wu PHK. Hykmeorunsr — MoHOMEpSHI
HyKJIeUnHOBbIX KUCHOT. Ctpoenue u ¢pynkuuun JTHK. Crpoenne u ¢pynkunun PHK.
Buast PHK. AT®: crpoenue u pyHKuum.

[{urosorust — Hayka o kierke. Kinertounas Teopust — npumep B3aUMOICHCTBUS
uzei u pakToB B HAYYHOM MO3HAHUU. METO/IbI H3yUEHUS KIETKH.

Knetrka kak wenoctHas »kuBas cucrtema. OOmMe NPU3HAKH —KIIETOK:
3aMKHyTasi HapyxHas MeMOpana, mosiekyibl JIHK kak renernueckuii ammapar,
cHCTeMa CUHTe3a Oerka.

Tunel KIETOK: 3yKapHOTHYECKas M Mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUSI IPOKapUOTHYECKON KieTku. Knetounas crenka Oakrepuid. CtpoeHue
DYKapUOTHYECKON KIETKHM. (OCHOBHBIE OTJIMYHS PACTUTEIbHOW, >XUBOTHOW H
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIUKC, WX
¢ynkuuu. [Inazmatuueckass memOpana, e€ cBoiicTBa U pyHkiuu. [{utomnnasma u eé
opranouasl. OnHomeMOpanHble opraHounabl kietku: OIIC, anmapat [Nonbrxw,
an30coMbl. [lomyaBTOHOMHBIE OpPraHOMABl KIETKH: MUTOXOHJPHH, IUIACTHJIBI.
[Ipoucxoxnenne MHUTOXOHApHM © mimacTua. Buasl mnactua. HememOpanHbie
OpraHOMJbl KIIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH, PECHHUYKH,
KryTuKH. OyHKIIMHA OPTraHOUIOB KIIETKU. BrirroueHust.

Anpo — perynstopHblid neHTp KieTku. CTpoeHue sapa: sjuepHas o00JIouKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JdemoncTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpenernieHue XMMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacrpenenenne XMuMHUIECKUX 3JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuubl n cxemsl: «llepuonnueckas TabiMIa XUMHYECKHX 3JIEMEHTOB,
«CtpoeHue MoJIeKyJIbl Boibl», «bruocunTes 6enkay, «CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmentay, «HykmennoBsie kucinotel. JJTHK», «CTpoeHre MOIEKYIIbI



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpPOEHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKH», «CTpoeHue MPOKAPHUOTUYECKOU KIIETKNY,
«CtpoeHue siapa KICTKU», «YTIEeBOIbI», «JIMIUabI».

O6opynoBaHme: CBETOBOM MHUKPOCKOI, OOOPYIOBAaHUE I MPOBENCHUS
HAOJIOJICHUM, HW3MEpPEHMH, DKCIIEPUMEHTOB, MHUKpOIpEnapaTbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHble U NpakTH4ecKue padoThbl:

JlaGopatopHass pab6ora Ne 1. «M3ydyeHue KaTAIUTUYECKOW aAKTUBHOCTHU
dbepMeHTOB (Ha pUMepe aMuJIa3bl WK KaTaaasbl)y.

JlaGopatopnas pabora Ne 2. «/3ydeHue CTpOeHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UxX
OMMCAHUEY.

Tema 4. ’KuzHeaeATeJILHOCTH KJIETKH.

OOMeH BemIecTB, WM METa00Iu3M. ACCUMIUIANNS (TUIACTUYECKUNA OOMEH) |
TACCUMUIIALINSA (PHEPreTUYeCKHii OOMEH) — JIB€ CTOPOHBI €IWHOr0 Mpoliecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHUsI BEIIECTB W SHEPrMU B TMOHUMAaHUU
MeTaboIM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpO(dHBIN U reTepoTpodHbIA. Pois dhepmeHTOB
B OOMEHE BEIIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBas @Qa3bl (orocunre3a. Peakiuu
dbotocuaTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A IS KU3HHU
Ha 3emiie. Biusinue ycnoBuii cpenbl Ha (POTOCMHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIne OakTepuu. 3HAaUeHHE XeMOCHUHTEe3a st
KU3HU Ha 3emIIe.

DHepreTuyeckuii oOMeH B KieTke. PaciierieHne BelecTB, BBIICICHUE U
AKKyMyJIUDOBAaHUE DHEPIrUM B KIJETKE. OTalbl DJHEPreTHYecKoro ooOMeHa.
I'mukonmu3. bpoxenue u ero Buubl. KHCIOpOZHOE OKHUCIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBanue. D¢ EeKTUBHOCTD
AHEPreTUYecKOoro oOMeHa.

Peakumu wMatpuunoro cuHre3a. ['eHermueckas wunHbopmanus u JIHK.
Peanmuzamus renermdeckoir mHpopmanuu B KIeTKe. | €HETHMYECKUH KOI M €ro
cBoiictBa. Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHcasiuu. KoaupoBaHue aMHUHOKHCIOT. Poib pubocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢popmel xu3Hu — BUpychl. Mcropust otkpsitus Bupycos (. U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUSI W SKM3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodaru. bonesHu pacreHuid, >XMBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmmynonedurura gyenoseka (BUY) — Bozoyaurens CIIN/a.



OOpaTHast ~ TpaHCKpUIIMs, peBepraza W  uHTerpasza. lIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JIEBaHUM.

JdemMoHcTpanmum:

IToptpersl: H. K. Konsuos, 1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbel nutanus», «Metabomuzmy», «MUTOXOHAPUS,
«HepreTuyecKkuii oOMeH», «Xioporacty, «®orocunre3», «Ctpoenue JIHK»,
«Ctpoenue n QPyHKITMOHUpPOBaHKE TeHa», «CuHTE3 Oenmkay, «[ eHeTuuecKuit Kom,
«Bupycel», «bakrepunodarn», «Ctpoenune u xu3HeHHbIM nuka Bupyca CIIN/a,
O6akrepuodaray, «Permmukarus JTHK.

O6opynoBanue: Moaemu-antmukanuu «Yasoenne JIHK um Tpanckpummumsy,
«buocuntes 6enkay, «CTpoeHHE KIETKU», MoJieib cTpyKkTyphl JTHK.

Tema 5. PasMHOKeHHe U MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knertounbli 1WKI, WIM XU3HEHHBbIM MK KieTku. MHTepdaza u muTO3.
[Ipomeccrl, mpotekatomue B wHTep(daze. Permkamus — peakmusi MaTpuIHOTO
cuateza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL
JIurmonAHBIE M TalJIOWJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XpOMaTHUJIbI.
[lutonornueckue OCHOBBI PA3MHOXKEHUSI M  HWHIMBUAYAJIBHOIO  pa3BUTHUSA
OpPraHu3MOB.

Henenue xierkn — muto3. Craauu murtosa. [Ipoueccsl, mpoucxonsmiyue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJOrMYECKHUil CMBICIT MUTO34.

[Iporpammupyemasi Tu0Genb KIETKH — aromnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrionoe U nonoBoe. Bunpl 6ecrnonoro
Pa3MHOXXEHUA: JICJICHUE HAJABOE, ITOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTuBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHu3MOB, €T0 3HAYEHHE JJIsI CEJICKIINHU.

[ToioBOE pa3MHOXKEHHE, €0 OTIIMYUS OT OECIIOIOTO.

Meiio3. Cranum meio3a. IIporeccel, nmpoucxopsiiue Ha CTagusX MeEKo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. bHOIOrMYEeCKUd CMBICT U
3HA4YEHNE Meno3a.

l'amerorene3 — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU M SUYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30Hui, SWUIIEKJIETKa) — CIEePMATOreHe3 M OBOICHE3.
OCOOEHHOCTH CTpPOEHHs SULEKIETOK M clepMaTo30ouaoB. OIIog0TBOPEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3Buthe (OHTOreHE3). OMOpPHOHANIBHOE pa3BUTHE
(3MOpuorene3). Jranbl 3MOPUOHAILHOTO Pa3BUTUS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisius, opraHoreHes. [loctaomOpuoHanbHOE pa3BuTHE. THIBI
NOCTAMOPHOHAILHOTO pPAa3BUTHS: MpPSAMOE, HENpsAMoe (JUYuHOuYHOE). Bimshue



cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pa3Butue pacreHuil. OHTOreHE3 IBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTaJINU PA3BUTHSL.

JdemoncTpauum:

Tabmuiel U cxembl: «@DOpMBI  pPa3MHOKEHHUS OpPraHU3MOBY», «J[BoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUN», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenune kierku Oaktepuily, «CTpoeHHE MOJOBBIX KIETOK),
«Ctpoenne xpomocombl», «Knerounbsii nukm», «Penmukauus JHK», «Mwuto3y,
«Menos», «lIpssmMoe n HenpsAMoe pa3BuTHE», «l'aMeTOreHe3 y MIEKONMUTAOIINX U
yeoBeKkay, «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBaHue: MHUKPOCKOII, MHKPOIPEapaThl «CriepMaTo30u/1bl
MJIEKOIUATAOMEro», «Slillekiierka muekonuraronieroy, «KapuoknHes B KIETKax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alllyIMKauus «J/leleHne KIeTkn», MOJIEIb
JIHK, monens MeTada3Hoil XpOMOCOMBI.

JlaGopaTopHbie U NpaKTHYeCKHEe PA0OThI:

JlaGopatopHas pab6ora Ne 3. «HaGmromeHue MmTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOITpEIapaTax.

JlaGopatopHast pabota Ne 4. «3ydyeHue CTpOEHHUSI MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Mcropust pa3BuThs reHETUKU. Poiib uTONIOrMN
U SMOPHUOJIOTMM B CTAHOBJICHMM TE€HETUKU. BKiam pocCHMUCKMX U 3apyOEKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeTonbl TEeHETUKH (TUOPHUAO0IOTHYECKH,
IUTOTCHETUYECKHUM, MOJEKYISIpHO-TeHETUYeCKHil). (OCHOBHBIE TE€HETHYECKHUE
NOHATHUSA. ['eHeTHUeCcKass CHMBOJIMKA, HCIIOJIb3YEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJEIOBaHUs MPU3HAKOB, YCTaHOBJICHHBIE [. MeHnaenem.
MonoruOpuiHOe CKpelMBaHue. 3aKOH eauHooOpa3us THOPHUJIOB TIEPBOTO
nokosieHus. [IpaBuimo 1OMHHUpOBAaHMSA. 3aKOH pPaCHICIUICHUS MPU3HAKOB.
I'unioresa uncrotel ramer. [1oHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JHuruOpugHoe  cKpemyBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIEeIOBaHUS
npu3HakoB.  lluTOoreHeTMyecKkre  OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanu3upymouiee cKkpemnBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTS OTIPEJIeTICHUsI TEHOTHUIIa OCOOMU.

CueryieHHOe HacnenoBaHue mnpuzHakoB. Pabora T. Moprana 1o
CUEILUICHHOMY HACJIEJOBAHUIO T'€HOB. HapyllleHue cuerieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEPA.

XpoMoCcOMHasi TEOPUs HACIEACTBEHHOCTH. | '€ HeTHUEeCKUE KapThl.



I'enernka moma. XpoOMOCOMHOE ONPEAEIEHUE MOJIa. AyTOCOMBI U TOJOBbBIE
XpoMocoMbl. ['oMorameTHble W TreTeporameTHbie opraHu3Mbl. HacienoBanue
MPU3HAKOB, CIEIIJICHHBIX C ITOJIOM.

N3MeH4unBOCTh. BHbl N3MEHUMBOCTH: HEHACIEACTBEHHAsI U HACJICICTBEHHAS.
Pomnb cpensl B HeHacJIeACTBEHHON W3MCHYUBOCTH. XapaKTepucTuka
MOIU(GUKAIIMOHHOW N3MEHUYMBOCTH. BapranimoHHbIN psil 1 BapualluOHHASI KpUBas.
Hopma peakiuu mpusHaka. KonmuuecTBeHHBIE M Ka4eCTBEHHBIEC IPH3HAKH U UX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, Wid TEHOTHIWYECKas, HW3MEHUYMBOCThL. KoMOMHATHBHas
U3MEHUMBOCTh. Melo3 | TIOJNIOBOM TpolecC — OCHOBA KOMOWHATUBHOU
U3MEHYUBOCTU. MyTalimoHHas u3MeHUYuBOCTh. Kiaccudukanusi MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIe. YacToTa U npuyuHbl MyTanuii. MyTtareHusie (hakTopshl.
3aKOH TOMOJIOTMYECKU X PSZIOB B HaclieAcTBeHHOM n3MeHurnBocty H. M. BaBuiiosa.

BHesinepHas HaCIeICTBEHHOCTh 1 U3MEHYUBOCT.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T'€HETUKU
YeJIOBEKA: TeHEaJIOTHUCCKHUI, ONM3HEIOBBIM, IIMTOTCHETUUCCKUM, OMOXUMUYCCKH,
MOJIEKYJIIPHO-TEHETUYECKHU. CoBpeMeHHOe ONpeJICIICHUE TEHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIUPOBAHUE, B TOM YHCIE C IOMOIIBIO
[II1P-ananm3a. HacneacTBeHHbIe 3a00N€BaHMS YCIOBEKA: TI'€HHBIC OOJIC3HH,
0OJIe3HN C HACJCACTBEHHOM IMPEapacIioNoKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtuueckue | reHepaTuBHbIE MyTanuud. CTBOJIOBbIE KJIETKU. [IpUHIIMITBI
3I0pPOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPOMIIAKTUKY U JICYEHUS TeHETUUECKUX
Oone3neil. MenuKo-TeHeTUYECKOe KOHCYJbTUPOBAHUE. 3HAUCHHE MEIUIIMHCKON
TCHETUKH B MIPEIOTBPAIIEHUH U JICYCHUN I'eHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdeMoHcTpauuu:

[Hoptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBunos.

Tabmumet © cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHME W €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUICHUS W €ro IUTONCHETUYeCcKas
OCHOBa»,  «3aKOH  4YHUCTOTHI  ramer»,  «JlurubpugHoe  CKpelIMBaHUEY,
«lluTosornyeckue  OCHOBBI  JUTHUOPUIHOTO  CKpeIIMBaHUs»,  «Meio3y,
«B3anmonencTBUE aJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pACTEHU,
KUBOTHBIX W YEJIOBEKa», «l'€HeTMKa moiyiay, «3aKOHOMEPHOCTH HAacCIECIOBAHUS,
CUCIUICHHOTO C noJioM», «KapuoTuIbl 4YenoBeKa U JKUBOTHBIX», «Buibl
U3MEHYUBOCTHY, «MoaudukanmonHas HM3MEHUMBOCTbY, «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa Tpynm KpoBu», «MyTarlmoHHAs U3MEHIHBOCTH.

O6GopynoBanue: MoJenu-aniuiMkauun «MOHOTUOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomMuHupoBaHuey», «JlurmbpugHoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON U MuKpornpemnapatr «Jlpozoduna» (Hopma, myrtaruu
(GbOopMBI KpBUILEB M OKPACKH Tema), repoapuii «I opox moceBHON.

JlaGopaTopHble U NpakTH4ecKue padoThI:

JlaGopatopnas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO H
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HIBI Ha TOTOBBIX MUKPOIIpEnapaTaxy».

JlabopaTtopnas pabora Ne 6. «3yyeHne MoaupUKaMOHHON W3MEHUYHBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PsiAa U BAPUALMOHHON KPUBOW.

JlabopatopHasa pabora Ne 7. «AHanu3 MyTalui y Apo30(Hiibl HA TOTOBBIX
MUKPOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHne W aHalIW3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknus Kak Hayka M MPOLECC. 3apOKICHUE CENIEKIIMU U JOMECTUKALIMS.
Yuenne H. . BaBuigoBa 0 I1EHTpax MNPOUCXOXKIACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuu. LIeHTphl MpOUCXOXKACHUS AOMAIIHUX >XKUBOTHBIX. CopT,
OpOJa, ITAMM.

CoBpeMeHHbIE METO/IbI CeeKIMU. MacCoBbIi U MHIWBUYaIbHBI OTOOPHI B
CEJEKIMM pPAcTeHMH M KUBOTHBIX. OIeHKa 3KcTepbepa. bimM3KoponcTBeHHOE
ckpeuuBanue — WHOpuauHr. Yucras nuHus. CKpelmIMBaHWE YMUCTHIX JIMHUMN.
I'erepo3uc, wiu rubpuaHas cuna. HepoAcTBeHHOE CKpelIMBaHUE — ayTOpPUJIMHT.
Otnanénnas tubpuausamuss W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJYYCHUE MOJUIUIONAOB. JIOCTHKEHHUSI CEJNEKUMU PACTEHHWH, J>XUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NpPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. ITambl
cosnanusa pexomOuHantHOM JIHK u Ttpancrennsix opranusmoB. Kierounas
nHxeHepus. Knerounsie KyinbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KinonnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W oTtudeckue  mpoodimembl. MO —  reHermuecku
MOAUDUITMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. M. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuiel U cxembl: Kapta «lleHTphl NPOUCXOXKIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «l[lopoasl qoMamHux KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «Otnanénnas rudpuausanusy, «Padotel akagemrka M. @. BaHoBay,
«[Homumnongusi»y, «OO0bEKThl OHOTEXHONOTUNY», «KIileTouHbIE KyNbTyphl U
KJIOHHpPOBaHue», «KOHCTpynpoBaHuEe U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJIsHKH IJI0I0B U KOPHETUJIOA0B AUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacteHui, repoapuii «CenbCKOX03sHCTBEHHBIC PACTCHUS.



JlaGopaTtopHble U npaKTHYeCKHe PadOThI:

Okckypenss «OCHOBHBIE METOJBI M JIOCTHIKEHHUS CEJNEKLUHUH PACTCHUH WU
KUBOTHBIX (Ha CEJIEKLIUOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCIBITATENbHBIA ~ y4acTOK, B TEIJIMYHOE XO3SAHUCTBO, JabOpaTOpHIO
arpOyHUBEPCHUTETA WIN HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. JBorOMOHHASA 0MOJIOTHSA.

[IpeanockulIkKM BO3HUKHOBEHHUS! 3BOJIIOLIMOHHON TEOPUHU. OBOJIOIMOHHAS
Teopuss U €€ MecTo B Ouonoruu. BiusiHHe 3BONIOLIMOHHONW TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYIHX HaYyK.

CBugerenbcTBa dBOMIONUU. [laneoHTONOrMYECKHE: TOCIENI0BATEIbHOCTD
MOSIBJICHUSI BUJIOB B TMAJCOHTOJOTUYECKON JIETONMMCHU, TEpPEeXOoaHbIe (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune payH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U Pa3auuusi SMOPHOHOB PAa3HBIX BHUOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOIMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OMMYECKHX NyTeH Yy BcCeX
OpPraHU3MOB.

OpomonmonHas Teopust Y. [apBuna. IlpeAnocblikM BO3HUKHOBEHUSA
AapBUHM3Ma. JIBIDKyIIHME CUJIbI 3BOMIONUM BHUAOB 1o JlapBuHy (M30BITOUHOE
pPa3MHOXKEHUE MPU OIPAaHMYEHHOCTH PECYpPCOB, HEOMNpeAesEHHAass U3MEHUYHUBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Boonuu (CTD) u e€ OCHOBHBIE MOJI0KEHUS.

MukposBomonus. [Tomymnsiius kak eAMHUIA BUAA U 3BOJIIOLIHH.

JBxymue cuibl ((hakTopbl) 3BOJIOLMHU BUAOB B MpuUpojae. MyTallMOHHbBINA
npouecc ¥ KOMOMHATHBHAs W3MEHUUMBOCTb. [lOMyJSIIMOHHBIE BOJHBI U JApeid
reHoB. M3onsuus u Murpanus.

EcrectBeHHbIil 0TOOp — HanpaBisgomuil ¢akrop 3Bomouur. DopMbl
€CTECTBEHHOr 0 0TOOpa.

[Ipucnoco0IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojonuu. [Ipumepsr
IPUCTIOCOOJICHU Y OPraHu3MOB. ApoMopGh03bl M UIHOATATITAIIH.

Bun u BupmooOpazoBanue. Kputepum Buma. OcHOBHble  (HOPMBI
BU1000pa30BaHus: reorpauyeckoe, 3K0JOTHYECKOE.

MaxkposBomonisi.  Dopmbl  3BOMOLMU:  (puiieTHUecKas, JUBEpreHTHas,
KOHBEpPreHTHas1, napaienbHas. HeoOpaTtumMocTh 3BOTIOLUN.

[IpoucxoxieHne OT HecneuualTu3UpOBAHHBIX TpenkoB. [Iporpeccupyromias
crenuain3anys. AJanTUBHAS paguanus.

JdemMoHcTpanmum:



IToptpersr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckui, K.
M. Bbap, 3. I'ekkenb, ®. Mromiep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BUTHE OPraHMUYECKOT0 MUpPA Ha 3emiiey, «3apobliin
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pPACTEHUID,
«MHoroobpasue  mopoa  KMBOTHBIX»,  «llomymsmuu»,  «MyTanuoHHas
M3MEHYUBOCTB», «ApoMopdo3sy, «Manmoamantamumy, «OOmmas aereHeparus»,
«/IBmkymue cunbl 3Bomonum», «Kapra-cxema wmapmpyra myremectsus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucnocobIeHHOCT, OpPraHU3MOBY,
«['eorpaduueckoe Bu1000pa3zoBaHue», « IKOJOTHUECKOE BUI000pa30BAHHUE.

OOopynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMA THUIIAMH OKPACKH,
Ha0oOp IUIOAOB M ceMsiH, KoyuieKuus «lIpumepbl 3alIUTHBIX MPUCIOCOONEHHUMN Yy
KUBOTHBIX», MoJiesib «OCHOBHBIE HaIlpaBJICHUS 3BOJIOLUNY», 00bEMHAsT MOJENb
«CTpoeHre TOJI0OBHOIO MO3Ta MMO3BOHOYHBIX).

buoreorpaduueckass kapta wmupa, KowieKius «DOpMbI COXPaHHOCTU
UCKOMAEMbIX JKUBOTHBIX W pacTeHHil», wmojenb anmaukanus «llepexpéct
XpOMOCOM», BJIa)Hble Ipenapartsl «Pa3Butue Hacekomoro», «Pa3zButue
JSATYIIKA», MUKponpenapat «/lpo3zoduna» (Hopma, mytanuu (HOpMbl KPBUIbEB U
OKpAacKH Tena).

JlaGopaTopHble U NpaKTHYeCKHEe PadOThI:

JlaGopatopnas pabota Ne 1. «CpaBHeHuEe BHUAOB MO MOP(POIOTHIECKOMY
KPUTEPUIO».

JlaGopatopHas pabora Ne 2. «OnucaHue NpucCHoCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHNEe ¥ pa3BUTHE KU3HU Ha 3emuie.

JloHay4YHbI€ TpPEACTABICHUS O 3apOKICHUU >KU3HU. HayuHble Trumoressl
BO3HMKHOBEHHUSA >KM3HM Ha 3emuie: abuoreHes W mnaHcnepmus. XuUMHYecKas
HBOMIIOLMSA. AOWMOreHHBIM CHUHTE3 OPraHWYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCHepUMEHTAIbHOE MOATBEPKICHUE XUMHUECKOM 3BoMoLMHY. HavanpHble sTans
ounonornueckoil ’Bomonuu. ['mnoreza PHK-mupa. @opmupoBanre meMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HMX 3BOJIIOLHS.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emue 1o spam u nepuogaM. Karapxein. Apxeilickas u
npotepo3oiickas dpbl. Ilanmeos3oiickas spa u €€ mepuoabl: KeMOpPUMCKUM,
OPJIOBUKCKUH, CUITyPUUCKNN, JEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso30lcKas 3pa u €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOU.

Kaiino3oiickas 3pa u €€ mnepuoApl: MaJCOreHOBBIA, HEOTECHOBBIN,
AHTPONOTE€HOBBIM.



XapaKTepucTUKa KJIMMaTa M IeoJOorMyeckux mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMM PACTUTEIILHOIO U JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
KUBOTHBIX. [TosiBNIEeHUE, paclBET U BBIMUPAHUE TPYMI KUBbIX OPTAaHU3MOB.

Cucrema OpraHMYeCcKOro0 MHUpa Kak OTpakeHHe »3BooIuU. (OCHOBHBIE
CHUCTEMATHYECKHE TPYIIbl OPraHU3MOB.

DBOIIIOIMSA YesloBeKa. AHTPOIOJIOTUS KaK HayKa. PazBuTue mpeacTaBlieHHi o
IIPOMCXOKAECHUH 4esloBeKa. Meroasl u3ydeHHs aHTpornoreHesa. CxoicrtBa u
pasyinyus 4eJIOBEKa U )KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHHUE YETIOBEKA.

HBwxymue  cuibl  (pakTopbsl) — aHTPOIOreHes3a. HacneacrBennas
U3MEHUMBOCTh UM  €CTEeCTBEHHBIH o0TOOp. OOmecTBeHHbIH 00pa3 KHU3HU,
U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIICHUE, PEYb.

OcCHOBHBIE CTaJIMM U BETBU 3BOJIOLMU YEIOBEKA: aBCTpAJIONUTEKU, YenoBek
yMenbi, YenoBek mnpsaMoxomsAiud, YenoBek HeaHAEpPTaIbCKuM, YermoBek
pa3ymubIii. Haxogku HCKOMaeMbIX OCTATKOB, BPEMs CYIIECTBOBaHUS, 00JACTh
pacrnpocTpaHeHusi, 00bEM TOJOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

YenoBeueckue pacbl. OCHOBHble  OOJbBIIME  pachl:  €BPOIEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpajoujHas  (dKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3uaTcko-amMepuKaHckas).  YepThl  MPUCIOCOOJICHHOCTH  MPEACTaBHUTEICH
YEJIOBEYECKUX pPAC K YCJOBHUSM CYLIECTBOBAHMS. EIMHCTBO 4YeIOBEYECKUX pac.
Kputuka pacuzma.

JdeMoncTpauuu:

[Toptpeter: ®@. Penn, JI. Ilacrep, A. . Omapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHue CoNHEUHOH cucTeMbl», «Pa3Butne
opraHuueckoro Mupay, «PactutenpHas kieTka», <« KuBOTHas  KJeTKay,
«IIpokapuornueckasi kietka», «CoBpeMEHHasi CUCTeMa OpPraHWYECKOro MHUpay,
«CpaBHEHHE aHATOMUYECKHUX 4YEPT CTPOCHHUS YeJIOBEKa U YelOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MecTa MaJCOHTOJIOTMYECKHX  HAXOMOK  TMPEIKOB
COBPEMEHHOI0 4eNIOBEKa», «J/IpeBHenmme moam», «/IpeBHue mogm», «llepBbie
COBpEMEHHBIE JTI0AN», «HenoBeueckue pachbi».

O6opynoBanue:  mynskun — «[IpoucxoxaeHue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaliblla, KPOMaHbOHIA), CIEHKH WIIU
M300pa)KeHUs KaMEHHBIX OpyAuil TEepBOOBITHOIO YeloBeKa (KaMHU-YOMNMEPHI,
pyowmna, ckpebiia), TeOXpoHOJOorMuyeckass Taonuia, Kowiekius «Dopmbl
COXPAHHOCTU MUCKOMAEMBbIX )KMBOTHBIX U PACTCHUII».

JlaGopaTopHble U NpakTH4ecKue padoThI:

[Ipaktnueckas padora Ne 1. «M3yyeHue ucKonaeMbIX OCTaTKOB PAacTEHUH U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypeus «OBOMIOIUS OPTaHUYECKOro MUpa Ha 3emie» (B €CTECTBEHHO-
HaYYHBIN WM KpaeBeIueCKUN My3ei ).

Tema 3. OpranusMbl U OKpPY:Ka0IIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJla4yu U pa3Jiebl 3KOJIOTUH. MeTOoabl SKOJIOTUYECKUX
UCCIIEIOBAHUM. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKaA.

Cpenpl oOWTaHMSI OPTaHU3MOB: BOJHAsl, HA3€MHO-BO3YIIIHAS, MMOYBEHHAaS,
BHYTPUOPTaHU3MEHHAS.

Oxkonornyeckue (¢akrtopel. Knaccupukanus 5>KOJOrMYECKUX (PaKTOpoOB:
abuotuueckue, OWMOTHYECKHE M AaHTPOINOreHHble. JleMCTBUE 3KOJIOTMYECKUX
(GhaKTOpOB HA OPTAHU3MBI.

AbGuoTtnyeckue (akTopbl: CBET, TEMIEpaTypa, BIaxHOCTb. DoTtonepuoausm.
[Ipucnocobnenust OpraHM3MOB K  JIEHCTBUIO  a0MOTUYECKHX  (DAKTOpOB.
buonornueckne puTMsl.

buornueckue (haKkTOopHI. Bupr OMOTHYECKHUX B3aHMOJICICTBUM:
KOHKYPEHITUS, XUITHNIECTBO, CMMON03 1 ero ¢opmbl. [lapasutusm, koomeparus,
MyTyaiau3M, KOMMEHCaJu3M (KBapTHUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKMX B3aUMOJICHCTBHM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKU mnonyysiuud. OCHOBHBIE IOKa3aTelnH
NOMYJSILIMU: YHUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J{nHaMuka 4YuCIEHHOCTH MOMYJISIIUU U €€ PEryssiusl.

JdemoncTpaumum:

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapta «[Ipupoansie 30ubl 3emimy», «Cpeasl 0OOUTaHUS
opranu3sMoBy», «®Dortonepuoauzm», «llomynauun», «3aKOHOMEPHOCTH POCTA
YUCJICHHOCTHU TOMYJISIuu nHPy30pun-Tyenbkny, «[lumesrie menm.

JlaGopaTopHbie 1 NpaKTHYeCKHEe PA0OTHI:

JlaGopaTopHas padora Ne 3. «Mopdoitorndeckre 0COOEHHOCTH PacTEHUM U3
pPa3HBIX MECT OOUTAHUSI».

JlabopatopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U PAa3BUTHE YEPEHKOB
KOJIEyCca.

[TpakTuueckas padora Ne 2. «[loacu€T NIOTHOCTU MOMYJSIIUN Pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooOuiecTBa 1 IKOJIOrHYECKHE CHCTEMBbI.

Coo0rmiectBo opranu3zMoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BUJIOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuaanTel. CBsi3HM B
OuoLeHo3e.

Dkonoruyeckue cucteMmbl (dKocuctemsbl). Ilonstue 00 »sKocucreme H
ouoreorienoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOYIICHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK SHEPTUU B 3KOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [luileBble LeMM W CETH.
OCHOBHBIE TOKa3aTeNd 3KOCUCTEMbI: Omomacca, MPOAYKLIHMS. OKOJIOTUYECKHE
NUpaMUIbl: TPOAYKIMU, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA 3KOCHUCTEM:
yCTOMYUBOCTh, CaMOperyJssinus, pazsutue. Cykueccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTeMa XBOWHOTO
WJIM IIHPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOreHHbIE ~ 3KOCHUCTEMBI.  ArpO3KOCHCTEMBI. Y POO3KOCHCTEMBI.
buosnoruyeckoe v X0351WCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpa3ue kak ¢aktop ycroMuumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOO0pas3us Ha 3emile.

Yuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouochepnl. XKuboe BemectBO U ero ¢yHkuU. OcobeHHOCTH OMOChephl Kak
r00adbHOM SKOCHUCTeMBbl. JlMHaAMUYeckoe paBHOBECHME M OOpaTHasl CBSI3b B
ouocdepe.

KpyroBopotbl BemecTB U OMOreOXMMHUYECKUE IUKIIbI JIEMEHTOB (yriaepoja,
azota). 30HanbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenmoBeuecTBo B Omochepe 3emau. AHTPOIIOTCHHBIE U3MEHEHHS B Onocdepe.
I'moGanbHbIE 3KOIOTHYECKUE MPOOIIEMBI.

CocyiecTBoBaHuE PUPOBI u YeJI0BEYECTBA. CoxpaHeHnue
Oropa3HooOpa3usi Kak OCHOBA yCTOMUMBOCTU Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS] MPUPOJHBIMU pECypcaMHd U MX HCHOJb30oBaHUE. JlOCTHKEHUs
OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoncTpauum:

[Toptpersr: A. [Ix. Tencom, B. H. Cykaués, B. 1. Bepnanckui.

Tabmumsr u cxemsl: «llumessie nenu», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmectBay, «llenmu nuTaHus», «IKOJOTHUYECKass MUPAMUAAY,
«buocdepa u yenoeky», «IKOCUCTEMA HIMPOKOJIMCTBEHHOT O Jiecay, «KocHCcTeEMA
XBOMHOro  jeca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JACUCTBHS HAa  Ipupony», «BakHeWlne  HMCTOYHHKH
3arpsi3HEHUS] BO3/IyXa W TPYHTOBBIX BOJ», «[louBa — BaskHeWIash COCTaBIISIOIIAS
ouocheprry», «Daktopsl Aerpaganuu mouBy, «llapaukoBeiii ApdexT», «DakTopsl
palMOaKTUBHOTO 3arpsi3HeHus Ouocheps», «OOImass crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«Kpyrosoport yriepona B 6nochepey, «KpyroBopor azora B mpupoe».

ObopynoBanue: Mojaenb-aNnmanKannsa «TUnu4YHbIe OMOLIEHO3bI», TepOapwuii
«PacTturenpHbIe cO00IIECTBAY, KOMUIEKIIMU «buolieHo3y, «BpeauTenu BaxHeHIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu W KOJJIEKUUM pACTeHUH U
KUBOTHBIX, MPUHAIIICKAIINE K PA3HBIM SKOJOTHYECKUM TpyIIaM OJHOTO BHUA,



Kpacnas kuura Poccuiickoit @Denepanuu, H300paKEHHUsSI OXPAHSEMBIX BHJIOB
pacTeHUM U KUBOTHBIX.



INTAHAPYEMBIE PE3VJIbTATbI OCBOEHHWA IIPOIPAMMLI 110
BMOJIOTMKY HA  BA3OBOM  VPOBHE CPEIAHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornmacio @I'OC COO, ycraHaBnuBalOTCA TpeOOBaHUS K pe3ylibTaTaM
OCBOGHMSA  OOy4alomMMHUCA MPOrpamMM  CpegHero oOumero  oOpa3oBaHUS:
JTMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pe3yJbTAaTOB OCBOCHHUS mpeamera «buosorus»
BBIJICJICHBI CJICAYIONINE COCTaBJISIONINE: OCO3HAHUE O0YYArOUUMHMCS POCCHUUCKOM
rpaXJaHCKOM UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONpPEACNICHUIO, HaJMYhe€ MOTHUBAIlMM K OOy4YeHUI0  OHOJIOTrHH,
[[eJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKJICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM W MCTOPUYECKMX TPAJUIUN Pa3BUTHUS OHOJOTHYECKOTO
3HAHMUS, TOTOBHOCTh U CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBAThCS B CBOEHU
JESATeTbHOCTA 1IEHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMHM, TMPHUCYIIMMHU CHUCTEME
OMoJIOTUYEeCKOro  00pa3oBaHMs, HAJIUYMUE OSKOJOTUUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH IIENIM U CTPOUTH KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeameTa «buonorus» AOCTUTAIOTCS B
€AUHCTBE YYEOHOM M BOCIHUTATEIBHOM JESITEILHOCTU B COOTBETCTBUU C
TPaIUIMOHHBIMA POCCUMCKUMH COIMOKYJIbTYPHBIMHU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMA B OOIICCTBE INMpaBUIaAMHA M HOpMaMU
MOBEJEHUSI U CIOCOOCTBYIOT TIpOIlecCaM CaMOITO3HAHUS, CAMOBOCHUTAHUS U
CaMOpPa3BUTHSI, PA3BUTHUS BHYTPEHHEH IIO3MIIMU JIMYHOCTH, MAaTPHUOTU3MA,
YBaXKCHHS K 3aKOHY W IMPABOIOPSIKY, YEJIOBEKY TPyJa U CTApIIEMy IOKOJIECHHIO,
B3aUMHOIO0 YBa)XKCHHS, OEPEKHOrO0 OTHOIIEHUS K KYJbTYPHOMY HACJIEAUIO0 U
TpaaulMsIM MHOTOHaIlMOHalIbHOTO Hapoaa Poccuiickoit denepamnuu, npupojae u
OKpYJKarolieH cpeje.

JIngyHOCTHBIE PE3yNbTaThl OCBOCHHUSA Yy4deOHOro mpenmera «buomorus»
JIOJKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPHUEHTAIlMM, TIO3UTHBHBIX BHYTPEHHUX  YOSXKICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIUPEHUE >KHU3HEHHOTO
OIBITa U OMBITA JEATEILHOCTH B IPOIIECCE peau3allui OCHOBHBIX HampaBJIeHUMN
BOCITMTATCILHOMN JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00yUYarOIIerocss Kak akTUBHOTO U

OTBETCTBEHHOT' O WICHA POCCHUICKOT0 OOIIIECTRA;



OCO3HAHHME CBOUX KOHCTUTYLIHMOHHBIX MpaB U O0O0S3aHHOCTEH, YyBaXeHUE
3aKOHAa Y MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX IPOCKTOB, PEIICHUH YYeOHBIX M ITO3HABATEIbHBIX 3aJ1ay, BHITTOJTHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3WIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBICHSATH €€;

YMEHUE YYUTBHIBATH B CBOUX JEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W UCCIEIOBATEILCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPHU OOCYXJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COMIePKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU ESITETbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUICKON rpakIaHCKOU UJCHTUYHOCTH,
MaTpuoOTU3Ma, YBAXKEHHUS K CBOEMY HApOAY, UYBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuoii, ropmoctm 3a cBoWM Kpai, CBOO PoauHy, CBOM S3BIK U KYyJIbTYpY,
MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U TTaMSITHUKAM MPUPOJIbI,
TOCTHXKEHUsAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHWOJOTHM, TOHWUMAHHS 3HAYCHUsS OWOJIOTMHM B IIO3HAHWU 3aKOHOB
MIPUPOIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yOoexxJEHHOCTh, TOTOBHOCTh K CIIyXe€HHUIO U 3amute OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEH POCCUIMCKOTO HApOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYHUBOTO OYyIIETrO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSIM, CO3JJaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHATHS LEHHOCTEM CEMEHMHOW JKWU3HU B COOTBETCTBHUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢cTeTHYeCKOTr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;



MOHUMAaHUE YMOIIMOHATBLHOTO BO3/IEUCTBUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMJICHUE
HPOSIBIISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHUsA, (POPMHPOBAHMS KYJIBTYPbI 3A0POBbS U
IMOLMOHAJBHOIO 0JIArONMOTYyYMS:

NOHMMaHWE M peaju3alus 3J0pOBOro M Oe3omacHoro oOpasa >KU3HU
(310poBOE€  TUTAaHHWE, COOJIIOJACHUE TUTMEHUYECKUX MpaBHWJI U HOPM,
cOaaHCUPOBAHHBIM PEXKUM 3aHITUH U OTIbIXa, peryispHas Qunueckas
aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3HUYECKOMY U TICHXHUECKOMY 3/I0POBBIO;

NOHMMAaHUE 1IEHHOCTU TMPAaBUJ HWHJUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUSAX, YTPOKAIOIINX 3/0POBbIO U KU3HU JIOJICH;

OCO3HAHUE TOCJIEACTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (yHOTpeOsieHUs
aJIKOTOJIsl, HAPKOTUKOB, KypEHHSI);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacCTepPCTBa, TPYI0JIt00UE;

FOTOBHOCTh K AKTUBHOM JEATEIIbHOCTH TEXHOJOIMYECKOM M COLMAJILHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, IUIAHUPOBATh M CAMOCTOSATEIHLHO
BBITIOJIHSATH TaKyIO JESTETbHOCTD;

UHTEpEC K pa3IMuHbIM cdepam NnpodhecCUOHANBHONU JEesSTENbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIM BBIOOP Oynymield mnpodeccuu U pearnu30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO MU CaMOOOpa3OBaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3KOJIOTHYECKOTO0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 11€71eCO00pa3HOe OTHOIIEHUE K MPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS OKOJIOTMYECKOW KYJIbTYphl: TPUOOPETEHHE OIbITa
MJAHUPOBAHUSL TIOCTYNKOB M OLEHKA HX BO3MOXHBIX TMOCIEACTBUM st
OKPYXaIOUIEN CPEIIbL;

OCO3HAaHUE TJI00aTbHOr0 XapakTepa IKOJOTMYECKHX MpOoOJieM M MyTel ux
pelieHus;

CIOCOOHOCTh HMCHOJIB30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OUOJIOTUU
3HAHUS W YMEHUS TMPU pEIICHUM TpoOJieM, CBA3AHHBIX C palMOHAJIBLHBIM
IPUPOAOIIONIb30BaHNEM  (COOMIO/IEHHEe  TMpaBWil  TOBENCHUS B TPHUPOJIE,
HamnpaBJICHHbIX HAa COXPAaHEHHUE PABHOBECHUS B HJKOCHCTEMAaxX, OXpaHy BHJIOB,
aKocucteM, ouochepsi);



AKTUBHOE HENPUSATHE JICWCTBHM, MPUHOCAIINX BPEH  OKPYNKAOUIEH
OPUPOJHON cpesie, YMEHHE MPOrHO3MPOBATh HEOJArOMPUSITHBIE 3KOJIOTMYECKHE
NOCIEACTBUS MPEANPUHUMAEMBIX AEUCTBUI U MPEIOTBPAIIATh UX;

HaJM4HME PA3BUTOTO 3KOJOTUYECKOrO MBIIUIEHUS, IKOJIOTHYECKONW KYJIbTYpHI,
OTbITa JEeSTeIbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAIIBHON
MIPAKTHKE, TOTOBHOCTH K yYaCTUIO B MPAKTUYECKON NEATENbHOCTH IKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHOM MPAKTUKW, OCHOBAHHOI'O Ha JIMAJOre
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJILTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJBTYpbl KaK CpeICTBa
B3aMMOJICUCTBUS MEXY JIFOJBMH U MIO3HAHUS MUPA;

NOHMMaHHUE crenuUK OUONOTMU KaK HayKH, OCO3HAHHS €€ poiau B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBILIUICHHS, CO3JaHUU IIEJTOCTHOIO
IpPEICTaBICHUA 00 OKpYXalolleM MHpPE KakK O €IMHCTBE MPUPOAbI, YeJIOBeKa U
oOuiecTBa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH W peleHuu Mnpolsem
COXpaHEHUs MPUPOJHOrO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTM OMOJIOTMU JJIi COBPEMEHHOM IMBWIM3ALIMU:
oOecrieueHuss HOBOTO YpPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JJaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CINOCOOHBIX  pelIaThb PEeCypCHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MTOMCKA MyTEeW BBIXOJAa U3 INI00ANBHBIX 3KOJOTUYECKUX MPOOJIEM U
obecrieueHusi  nepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALUOHAIbHOMY
HCIIOJIb30BAHUIO MPHUPOIHBIX PECYPCOB M (POPMHPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHWH OMOJOTMYECKMX 3HAHMM B LEIX
NOBBILICHUST OOIIeH KyJIbTYpbl, €CTECTBEHHO-Hay4HOHM TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOM I'PAMOTHOCTH OOydYarommxcs, (GopMUpPYyeMOit
IpU U3y4E€HUH OMOJIOTUH;

IOHMMAaHUE CYIIHOCTHM METOJOB IO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTHM MCHOJIb30BaTh IIOJIY4Yae€Mble€ 3HAHUS JUIS aHalvd3a U
OOBSICHEHUS SIBJICHUN OKPYKAIOLIEro MUpa U MPOUCXOASAMIMX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUYEHHMS Ha OCHOBE HAay4yHbIX (DakTOB U
MMEIOIUXCSl TaHHBIX C LEJIBIO OJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BAaTh OMONOTUYECKHE 3HAHMS IS
pelieHus IpoOJieM B pealibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHUE ILICHHOCTM HAy4YHOH JEATEIbHOCTH, INOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U HCCIIEA0BATEIIBCKYIO AEATEIbHOCTh HHAMBHUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEPhIBHOMY  O0O0pa3oBaHUIO U
camMo00pa30BaHNI0, K AKTHUBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIIOTUH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHs ydyeOHOro mnpeamera «buomorus»
BKJIIOUAIOT: 3HA4YMMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYyYaIOIIUXCS
MEXIUCHMUILUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYyUHbIE MOHSITHS, OTpa)Karollue
[IEJIOCTHOCTh HAyYHOM KapTUHbI MHpa U CHEUUPHUKY METOAOB IO3HAHUA,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHUs, SBJIEHHUE, MPOLECC,
CHCTEMa, Hay4HbII (AaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIICIOBAHNE,  HAONIONEHUWE, U3MEpPEHHME,  OKCIEPUMEHT U JIpyTux),
YHUBEpCalbHbIe Yy4YeOHble JEHCTBUS (MO3HABaTelIbHbIE, KOMMYHHUKAaTHBHBIE,
pEryJsiTUBHbIE), o0ecneunBaroIIne (dbopmupoBanue (GyHKUIMOHATBHOU
IPAaMOTHOCTHU M  COLMAJIbHOM KOMIETEHLIMH OO0YYaroUuIuxcsi, CHOCOOHOCTb
o0yyaromuxcs HCII0JIb30BAaTh OCBOEHHBIE MEXIUCIHUIUINHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS W  YyHHUBEpCajbHblE Yy4yeOHbIE JCUCTBUS B
II03HABATEIbHON U COLIMATILHOW IPAKTHUKE.

MeranpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl CPEIHEro OOILEro
00pa3oBaHUs TOJDKHBI OTPaXkKaTh:

OgBananeHue YHUBEPCAJIbHBIMU y4eOHBIMU NMO3HABaTeJIbHBIMHU
JAEeMCTBUSIMMU:

1) 6a30Bble JOTHYECKHE AeiiCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh W AKTyaJIM3upoBaThb  MpoOeEmMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BAaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOIO MBIIICHHUS
(aHanu3a, CHHTE3a, CPAaBHEHMS, KJIacCU(pUKaIIUK, 0000IIECHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUHN (BBIACIATh MX XAPAKTEPHbIC MPHU3HAKU, YCTAHABIUBATH
CBSI3U C APYTUMU MOHSTUIMH);

ONpEAETATh L€ JEATEIbHOCTH, 3ajJaBas NapaMeTpbl U KPUTEPUHU HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AEATEIbHOCTH C IOCTABJIEHHBIMU LEJISMH;

UCIOJIb30BAaTh OMOJOTMYECKUE MOHATHUS AJi1 OObACHEHHS (PAKTOB U SIBICHUM
YKUBOM IIPUPOBI;

CTPOUTH JIOTMUYECKUE pacCyXIeHus (MHIYKTUBHbIEC, JEIAyKTUBHBIE, I10
AHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS. B pPAacCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BBIBOJbI U 3aKJIFOUECHUS;

IPUMEHSATH CXEMHO-MO/JIEIbHBIE CpelcTBa IS IIpE/ICTaBIICHUS
CYLIECTBEHHBIX CBSI3€ M OTHOLICHHWU B M3y4aeMbIX OMOJOrMYECKHX OOBEKTax, a



TAK)K€  MPOTHBOPEYMH  PA3HOrO0  pOJAa,  BBISBIEHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEIICHUs MpoOJeMbl C YYETOM aHaln3a UMEIOLIUXCS
MaTepHalbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITETbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKU ITOCIIEACTBUI AESITEIBHOCTH;

KOOPAMHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBHUSIX pEajIbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIILIEHUE IPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeA0BaTEIbCKUE NeliCTBUS:

BJIAJIETh HABBIKAMH Y4€OHO-HCCIIEA0BATENbCKON U IPOEKTHOW JI€ATEbHOCTH,
HaBBIKAMHM  paspelieHus Mpo0JieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY ITOMCKY METO/0B PEUICHUS IPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB MTO3HAHMS;

UCIOJIb30BAaTh PA3JIMYHbIE BUJIbl JACSITEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HaHUS, €ro MHTEpIpeTaly, NpeoOpa3oBaHUI0O M NPUMEHEHHIO B Y4YEOHBIX
CUTyalUsX, B TOM YHUCIIE IPU CO3JaHUU YUEOHBIX U COL[UATbHBIX IPOEKTOB;

(GopMUpOBATh HAYYHBIM TUI MBIIUICHUS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTb U (HOpMYIMpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEATENBHOCTU U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh TNPUYMHHO-CIEJICTBEHHBIE CBSI3M M aKTyaJlM3UpoBaTh 3a7ady,
BBIJIBUTaTh TUIOTE3Y €€ pEelIeHUs, HaXOAUTb APTYMEHThI IJIs J0Ka3aTelIbCTBA
CBOMX YTBEPKJCHUN, 3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHMUS;

AHaJIU3MPOBATh IIOJIyYEHHbIE B XOJE PEIICHUs 3aJayd  Pe3yJIbTaThl,
KPUTUYECKH OLEHUBATH UX JOCTOBEPHOCTh, IPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYULIECTBJIATh I€J€HANPABICHHBIM MOUCK MEpPEeHOca CPEACTB M CIOCOOOB
NehcTBUS B MPO(ECCUOHANIBHYIO CPELY;

YMETb MEPEHOCUTh 3HAHUSA B IO3HABATEJIbHYI0 M NPAKTHYECKYIO 00JacTh
KU3HEJIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMS U3 PA3HBIX NPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEU, Npejarath OpUTrMHAIbHBIE MOIXOAbl U pPELICHUs,
CTaBUTh MPOOJIEMBI U 3aa4H, 10MYCKAIOIINE aIbTEPHATUBHBIC PELICHMUS.

3) padora ¢ unpopmanueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX HCTOUHUKAX MH(pOpMALUK (TEKCTEe Yy4eOHOro
nocoOusi, HAY4YHO-TIONMYJISIPHOW JIUTEpaType, OHOJOTMYECKUX CJIOBapsX U
CIpPaBOYHHUKAX, KOMIBIOTEPHBIX Oa3ax HaHHBbIX, B MHTepHeTe), aHaIM3upoBaTh



“H(pOpMAIMIO Pa3TUIHBIX BUIOB M (DOPM MPEACTABICHUS, KPUTHIECKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3ampOChl U MPUMEHSTh PA3TMYHBIE METOABI MPU TOUCKE U
otbope Omojornueckol mH(pOopMaIMu, HEOOXOMMOM I BBIMOJHEHUS YISOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOIB30BAHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MICIIOJIL30BAHUS PA3IMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITCJIbHO ~ BBIOMpPATh  ONTHUMAJIbHYIO  (OpMY  MPEACTABICHUS
Oouonorndeckoi nHpopmanuu (cxembl, TpaduKky, AHarpaMMebl, TaOIUIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KAyeCTBE CpEACTBa TMpH  paboTe C
OMONOrM4YecKo HMH(pOpMalMel: MPUMEHATh XUMHYECKue, (Qusnyeckue
MaTeMaTUYeCKUe 3HAKW W CUMBOJBI, (HOpMYyJbl, abO0peBuaTypy, HOMEHKIATYpY,
WCIIONIb30BaTh W TPEOOpa3OBBIBATH  3HAKOBO-CHUMBOJMYECKHE  CPENICTBA
HaTJIATHOCTH;

BIAJICTh ~ HABBIKAMU  pAClO3HaBaHMs W 3alIUTHl  WHQOpMAIUH,
nH(pOpMAIMOHHOW 0€30MaCHOCTH JIUIHOCTH.

OgyajieHHe YHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMHU AeHCTBUSIMU:

1) o01menne:

OCYIIECTBIISITh KOMMYHHUKAITMHU BO BCeX chepax KU3HU, aKTHBHO Y4aCTBOBATh
B JMAJIOre WM JUCKYCCHH IO CYIIECTBY OOCYKIaeMoi TeMmbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXXICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeIaracMoiu
3a/1a4d, YYUTHIBATh UHTEPEChl U COTJIACOBAHHOCTH IMO3UIIMHI JPYTUX YYaCTHHUKOB
JIMaJIora WA IUCKYCCHM);

pacno3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIIEHWS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINMOCHIJIOK BO3HHMKHOBEHUS KOH(JIMKTHBIX CHUTYyalluH,
YMETh CMSTYaTh KOH(DIJIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3IUYHBIMUA CIIOCOOAMH OOIICHHS W B3aWMMOJCHCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOppeKTHOU (popme hopMyIHpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO HW3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCIOJIH30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI IeSiITeJIbHOCTD:

MOHUMATh U HCIOJIb30BATh MPEUMYIINECTBA KOMAHJAHOW W WHIAWBUIYAJLHOM
paboTHI IPU pEIICHUH OMOIOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOUMOCTH
MIPUMEHEHUS TPYIIIIOBBIX (JOPM B3aMMOICHCTBUS IPH PEIICHUH YIeOHOHN 3a/1a4u;

BBIOUPATh TEMATHKY M METOJbl COBMECTHBIX AEHCTBUNA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0Tr0 YICHA KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOpJIMHUPOBATh JIEUCTBUSI MO €€ JIOCTHUKEHUIO: COCTaBIATh IUUIAH JEHCTBUH,
pacnpenensaTe pold ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3YJbTaThl
COBMECTHOU PabOTHI;

OLICHMBATh KAauyeCTBO CBOETO BKJAJa M Ka)XXJONO YYaCTHUKA KOMAaHJIbl B
o01Mi pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBATh HIEH C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh [O3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIUATUBHBIM.

OBjajeHue YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUIMM:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS [UJIs BBISBICHUS NpoOJeM U HX
pELICHNS B )KU3HEHHBIX U YYEOHBIX CUTYallHsX;

BBIOMPATh HA OCHOBE OHMOJOTMYECKUX 3HAHUW IEJIEBBIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYyNKaxX IO OTHOLIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYLIECTBIIATh IMO3HABATEIBHYIO NEATEIBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (POpMyIHpOBaThH COOCTBEHHBIC 3ajlauu B 00pa30BaTEIbHOM
NEATEITbHOCTU U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIbHO COCTABJATh IIJIAaH PpELICHUs NpodsieMbl ¢ y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATOUTECHU;

JABaTh OLICHKY HOBBIM CUTYallHsIM;

pacuMpsTh paMKi y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHUH;

JeNaTh OCO3HAHHBIN BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHUE;

OLICHMBAThH MPUOOPETEHHBIN OIBIT;

crnocoOCcTBOBaTh (HOPMHPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUIMU B
pa3HbIX O00JIaCTAX 3HAHUM, IOCTOSHHO MOBBIINIATH CBOM 0Opa3oBaTEIbHBIN H
KYJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTUBBI B AESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJIETh  HaBBbIKAMHM  IO3HABATENbHOM  pedJeKcuu  KaKk  OCO3HaHUs
COBEpIIAEMBIX JEHCTBUA M MBICIUTENBHBIX IIPOLECCOB, HX pE3yJbTaTOB M
OCHOBaHUM, WCMONB30BaTh MPUEMBI pediIeKCHH AJIsi OLEHKM CUTYyallnH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO HX
CHUKEHHUIO;



IPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NpPU aHaIu3€ pe3yJbTaTOB
NESATENBHOCTH;

3) npuHATHE cedsi U IPYTUX:

IpPUHUMATH ce0s, MOHUMAsi CBOM HEOCTATKH U JOCTOUHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl APYTMX [pPH aHajdu3€ pe3yJbTaTOB
NESATENBHOCTH;

IPU3HABATh CBOE MTPABO M MPABO APYIMX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIIMH JIPYrOro 4YeaoBeKa.

IHNPEJMETHBIE PE3YJIBTATBI

[Ipeametnbie pe3ynbrathl ocBoeHHUs mporpamMmmbl COO mo OuojOrvMM Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupruyeckue s yueOHoro npeamera «buonorus»
Hay4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUN MO OCBOCHUIO, HHTEPIIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIbI JEATEIHLHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3MYHBIX YYEOHBIX CHUTYyaIlUsX, a TakKe B pealbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpenMerHbie
pe3yAbTaThI MPEACTABIICHBI MO ToAaM 00yUYEHUSL.

[IpenmeTrHbIe pe3ynbTaThl OCBOCHUsI yueOHoro mpeamera «buonorus» 6 10
KJacce NOIKHbI OTPaXKaTh:

chOpMHUPOBAHHOCTh 3HAHHI O MECTE U POJM OHOJOTHHU B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa MU HAy4YHOTO MHPOBO33PEHUA, O BKIIAJIE POCCUUCKUX H
3apyOCKHBIX Y4YEHBIX-OMOJIOrOB B  pa3BUTHE OHOJOTMHU, (PYHKIMOHAIBHON
rPaMOTHOCTHU Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

yMEHUE PaCKphIBaTh COJEpKaHWE OMOJOTHMYECKUX TEPMHUHOB M TOHSITHMA:
KU3Hb, KJIETKa, OpraHu3M, Merabonu3M (OOMEH BEIIECTB M IIpeBpalllcHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJIsius), YPOBHEBAasE OpraHU3AIUs KUBBIX CHUCTEM,
caMOBOCIIpOM3BeicHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OUOJIOTHYECKUE TeopuHu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHAasl JlorMa MOJEKyJsipHOi Ouonoruu), 3akoHsl (I
Mengensa, T. Moprana, H. 1. BaBunoBa) u ydenus (0 1eHTpax MHOrooOpasus u
NPOUCXOXKAEHUS KyIbTypHbIX pacteHuil H. M. BaBuioBa), onpeaenarb rpaHuUllbl
UX IPUMEHHUMOCTHU K KUBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMU HAyYHOTO MMO3HAHWS B OWOJIOTUH: HAOIIOACHUE U
OMMCAHUE JKMUBBIX CUCTEM, IPOLIECCOB W SIBJICHUM, OpPraHM3alMsl U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIHEPUMEHTa,  BBIIBWKEHHWE  TUIIOTE3bI,  BBISBIICHUE
3aBUCUMOCTH MEXIy HCCIEAyEeMbIMA BEIMYUHAMH, OOBSICHEHHUE TMOITYYCHHBIX



PEe3yNbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TOHSATHUH, TEOPHH W 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC NMPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT H
DYKapuoT, OJHOKIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHH3MOB, OCOOEHHOCTH
IPOIECCOB: OOMEHA BEIECTB W TMPEBpAIICHHsS YHEPTUU B KJETKe, (DOTOCHHTE3a,
IJTACTUYECKOTO M HJHEPreTHYECKOro oOMEeHa, XEeMOCHHTe3a, MHTO3a, Meio3a,
OIUTOIOTBOPEHMS, PA3MHOXKEHUS, WHIWBUIYAIbHOTO Pa3BUTHS OpTraHU3Ma
(oHTOT€HE3);

YMCHHE TPUMEHSTh MOJTYYCHHBIC 3HAHHS I OOBSCHEHUS OMOIOTHYCCKUX
IIPOLIECCOB U SIBJICHUMW, JJISl NMPUHATHS NPAKTUYECKUX PELICHUWN B MOBCEAHEBHOM
KHU3HU C Ienplo obecredeHrs O€30MacHOCTH CBOETO 3/I0POBbS W 3/I0POBBSA
OKPY>KaIOIIUX JIIOJIeH, COOTIOICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPY>KaIOIIEH
OPUPOAHON cpele, MOHMMaHWE HEOOXOAUMOCTH HCIOJIb30BAHUS JIOCTUXKEHUM
COBPEMEHHOM Owosmorni W OWOTEXHOJIOTMH  JUIsl  PaIMOHAILHOTO
MIPUPOIOTIONH30BAHHS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHMYeCKHWE 3aJayd Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHWE, CICIUIEHHOE HAaCIeIOBaHUE, COCTABISATH CXEMbI
MOHOTHOPHTHOTO CKPEIIMBAHUS IIJISl MIPEACKA3aHMS HACIICOBAHUS TMPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJNHATh JTA0OPATOpHBbIE M MpaKTU4YecKue pabdoThl, COONIOAATH
npaBuia npu paboTe ¢ yaeOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMCHHE KPHUTHYECKH OIICHUBATh MW WHTEPIPETHPOBATH HWH(GOPMAIIHIO
OMOJIOTUYECKOTO  COAEp)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIC 3HAHUS U3
Pa3JIMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), ITHUYECKHE AaCIEeKThl COBPEMEHHBIX WCCICIOBAaHUN B OMOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHY;

YMEHHE CO037aBaTh COOCTBEHHBIC ITMCBMECHHBIC M YCTHBIE COOOIICHUS,
00001as Onosornyeckyro WHGOPMAINIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATHITHBIN anmnapaT OMOJOTUY.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro npenmera «buosorus» ¢ 11
Kjlacce OKHBI OTPaKaTh:

chOpMHPOBAHHOCTh 3HAHHUI O MECTE€ W POJM OWOJOTHH B CHCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBCHHO-
HAy4YHOH KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJC POCCHUCKHX H
3apyOCKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTHU YE€JIOBEKa IS PEIICHUS )KU3HCHHBIX 337144,

YMEHHE PACKpPhIBATh COJEpPKaHUE OHOIIOTHMYECKMX TEPMHUHOB W TIOHSITHI:
BU/JI, TIONYJISALUS, TEHOPOHI, IBOJIOLHUS, ABUXKYIIUE CUIIbl ((PaKTOpbl) HBONIOINH,
IPUCIIOCOOJIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, JKOJIOTHYECKUE (DaKTOpHI,



DKOCHUCTEMa, MPOAYLEHTb, KOHCYMEHTBI, PEIYyLEHThl, IeNu MUTaHUs,
AKOJIOTMYecKas upaMujia, ouoreoreHos, onocdepa;

yMEHUE WU3JlaraTb OMOJIOTMYECKHE TeOopuu (dBONIIOIMOHHAs Teopus Y.
JlapBUHA, CHHTETUYECKAas TEOpHUsSl HBOJIIOLUMM), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogpiieBoro cxoactBa K. M. bopa, depenoBanusi TJIaBHBIX HAIpPaBJICHUN U
nytei sBomonnu A. H. CeepiioBa, yuenus o 6uocdepe B. M. Bepnasackoro),
OMpEeNEeNsATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOAAMU HAYyYHOI'O IMO3HAHMS B OMOJIOTMU: HAOIOIEHUE U
OMMCAHUE JKUBBIX CHUCTEM, IPOIIECCOB W SIBJICHHUH, OpraHU3als U NPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIIBIKEHHWE  TUIIOTE3bI,  BBHISBIICHUE
3aBUCUMOCTH MEXJY HCCICAYEMbIMU BEJIIMUYUHAMU, OOBSICHEHUE IMOJYyYEHHBIX
pe3yJabTAaTOB, UCIHOJIb30BAHHBIX HAYYHBIX TMOHSATUM, TEOPUH U 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJIBI HA OCHOBAHUU IMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIC MPU3HAKKA CTPOCHUS OMOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOMNYJAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreoleHO30B M JKOCHUCTEM, OCOOEHHOCTHM MPOLIECCOB: HACIEICTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOrO OTOOpa, BHJI000pa30BaHMS, MPUCIIOCOOJICHHOCTH
OpTraHU3MOB, JEHCTBHUS HSKOJIOTMYECKMX (PaKTOpPOB HA OpPraHU3Mbl, IEpeHoca
BEILIECTB M MOTOKA JHEPTUM B HKOCHUCTEMAaX, AHTPONOTCHHBIX H3MEHEHUU B
HKOCUCTEMAaX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOreOXHMMHUYECKHX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJyYEHHbIC 3HAHUS JJIi OOBSICHEHUS] OMOJIOTHYECKUX
MPOIIECCOB U SIBJICHUM, JJISI MIPUHATUSI MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HM C IIeNIbl0 o0ecriedeHusi Oe30MacHOCTH CBOEro 3J0pPOBbS U 370POBBSA
OKPY’KaIOUIUX JI0JIeH, COOII0ICHUSI HOPM I'PAMOTHOTO MOBEICHUS B OKPY KarOIIei
MPUPOTHON cpele, MOHMMaHWEe HEOOXOTWMOCTH WCIOJB30BAHUS JTOCTHKCHUN
COBPEMEHHOMN OMOJIOTHH JJIsl palliOHAIILHOTO MTPUPOIOI0Ib30BAHUS;

YMEHHE pelIaTh dJIEeMEHTapHbIE OMOJOTUYECKUE 3a]1aud, COCTABIISITH CXEMBI
repeHoca BEIeCTB U SHEPTUU B dKocHcTeMax (1€ MUTaHUs);

YMEHHUE BBINOJHATh JAOOPATOPHbIE M IpaKTUYecKue paldoThl, COOII0IATh
IpaBuJIa MpU padboTe ¢ yueOHBIM U JJaOOPATOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPHUTHYECKH OIICHUBATh W HWHTEPIPETHPOBATH WH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEp)KaHUs, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBA MAacCOBOM MH(OpMAIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepHanibl),  paccMaTpuBaTh  I[J00AJbHBIE  HDKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO03J]aBaTh COOCTBEHHBIE MHCHbMEHHBIE M YCTHBIE COOOIICHUS,
000011128 OMOJIOTMYECKYI0 MHPOPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, I'PAMOTHO
MCIOJIb30BaTh MOHATUWHBIN anmnapaTt OMOIOTHH.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne ni/m P Kourpoabnsie | Ilpakruyeckue (1uucpp )
NporpamMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 bronorist kak Hayka 2 ) 05 https://m.edso0.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 - - bubmorexa TOK
P a https://m.edso0.ru/7f41c292
3 XUMHWYECKUH COCTaB U CTPOSHUE KJICTKH 8 - 1 bubmorexa [JOK
P https://m.edso0.ru/7f41c292
bubanoreka [JOK
4 IKH3HEIEATETLHOCTE KIIETKH 6 ) ) https://m.edsoo.ru/7f41c292
5 PazmHoOXeHUE U UHAUBUIYAJIBHOE Pa3BUTHE 5 ) 1 bubmuorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTh 1 N3MEHIMBOCTD 3 15 bubmuoreka [JOK
OpTraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenekuus opraHu3MoB. OCHOBBI 3 bubmoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubaunoreka [JOK
P 1 - -
8 C3CPBHOE BpeMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



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 KUIIACC

KosanyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakruueckue
NMporpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bu6muoreka [JOK
1 IBOMOUUORHAS GrONOTHS 9 ) . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 ] 05 Bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpradausMbl U OKpYy>Karolas cpeaa 5 - 1 bubmorexa [JOK
p pyrraomas cpel https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
4 Coo011ecTBa U SKOJIOTMYECKHE CHCTEMBI 9 - - https://m.edsoo.ru/7f41ccT4
bu6muoreka [JOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.5



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 IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB JIEeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Konrpoabsnsie | IIpakTnuyeckue
n/n Bcero u3y4eHus | oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
but6mmoreka [JOK
1 buosorust B cucreme Hayk 1 - - https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Metopl TO3HAHUS KUBOU IPUPOJIBIL.
ITpakTrueckas padora Ne 1
2 «Hcrionp30BaHne pa3IuIHBIX 1 - 0.5 bubmorexa LIOK
P ' https://m.edso00.ru/863e6122
METOJIOB MPHU U3YUYEHUHN
OMOJIOTHYECKUX 0OBEKTOBY»
3 buosiornyeckre CUCTEMBI, MPOLIECCHI 1 bubmuoreka [JOK
Y UX U3y4YEHHUE https://m.eds00.ru/863e6564
4 XuMudeckuii coctaB KiaeTku. Boma 1 ) ) bubmuoreka [JOK
MUHEpAJIbHBIE COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b . 1 - -
eaici. COCTaB 1 cTpoeHHE GenKoB https://m.eds00.ru/863e6b72
®epMeHThl — OUOJIOTHYECKHE
Karanuzaropsl. JlJabopaTopHas
5 pabota Ne 1 «3yuenue 1 ) 05 bubmuorexa [JOK
KaTaTUTUYECKOW aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMEpe aMHIIa3bl
WJIM KaTajasbl)»
bubmuoreka [JOK
! yresonst. Jiunm et 1 ) ) https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [JOK

8 Hylrentontie kneaotsl. AT® ) https://m.edso0.ru/863e6d5¢c
9 HcTopus u MeToabl U3ydeHus ) bubnuoreka [IOK
KieTku. Kierounas reopust https://m.edso0.ru/863e6e88
10 Krerka kak 11e710CcTHAs KUBasI )
cucremMa
CTpoeHne 3yKapuOTHYECKOM KIIETKHU.
JlabopatopHas pabora Ne 2
«M3ydeHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpErapaTax u ux
OTIFICAHUE)
bubmorexa [JOK
12 OOMeH BelEeCTB UIIH META00IU3M - https://m.e dsog)l.ru 18636766¢
bu6mmoreka [JOK
13 Potocitrres. Xemocuires ) https://m.edso0.ru/863e7c98
. bubmoreka [JOK
14 Snepremieckuii oOmen ) https://m.edsof)l. ru/863e7aae
JKu3HeHHbIN IMKIT KIETKH. JleneHue
KJIeTKu. MuTto3. JlabopaTopHas
15 pabota Ne 3 «HaGmronenue Mutos3a B 0.5 bubmmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEmapaTax»
16 buocunTes Oenka. Peaknus ) bubmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpancnsaus — OnocuHTE3 OeKa - bubmmorexa [JOK

https://m.edso0.ru/863e796e



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

18 Hexknerounsie popMbI )KU3HU — ) bubnmuoreka [IOK
BHUPYCHI https://m.edso0.ru/863e7540
but6moreka [JOK
19 DopMBI Pa3MHOXKEHUSI OPTaHU3MOB - https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuoreka [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX
KJIeTOK. OTI010TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnuoreka [IOK
«M3y4yeHne cTpoeHHs MOJIOBBIX ' https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»
99 NHnuBuyaibHOE pa3BUTHE ) bubmuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o ) bubmmoreka [JOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOC aciie1oBa
24 1| Hsl:larog HM;I;IOI:H; I/II[ 1?0: - - bubmmorexa I[JOK
P ) pr https://m.edsoo.ru/863e8878
CKpeIlMBaHue
UrHOpUIHOE CKpeLMBaHue. 3aKOH
25 fI[e3aBI/II::I/IMOFO HaI::JII: OBaHUS - bubmmorexa [JOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HacIeA0BaHUE
npu3HakoB. JlaboparopHas pabota
26 Ne 5 «3yuenue pe3yabpTaToB 05 bubmuorexa [JOK

MOHOTHOPHIHOTO U AUTHOPU THOTO
CKpeIIMBaHus y Ap030(UIIbl Ha
TOTOBBIX MUKpOIIpEIapaTax»

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka noma. HacinenoBanue 1 ) bubauoreka [IOK
MIPU3HAKOB, CIETUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
HN3menunBocth. HeHacnencreennas
u3MeHunBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue bubmoreka [JOK

28 . 1 0.5
MO (UKAIIMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHUE BapUALIMOHHOTO Psiaa U
BApUALMOHHOW KPUBOI»

Hacnencreennas n3MEHYHBOCT.
JlaboparopHas pabota Ne 7. bubmuoreka [JOK

29 . 1 0.5 ]

«AnHanu3 Mytauui y 1po3oduisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKPOIIPEIIapaTax»
bubmuoreka [JOK

30 Penieriica weiiobexa 1 ) https://m.eds00.ru/863e8d78
PesepBHelit ypok. O6001IeHHE 10

31 teMme «HacieactBeHHOCTE 1 1 -

U3MEHYMBOCTH OPTAaHU3MOBY
bubmoreka [JOK

32 Cenexups Kax Hayka u npoece . ) https://m.edsof)l. ru/863e9214

33 MeTtoapl U JOCTHKEHUS CENIEKLIUN 1 ) bubauoreka [JOK
pacTEeHU U )KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 i bubmuoreka [JOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
Ne HMara nu(ppoBbIe
Tema ypoka KonrpoJubnsie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUeHUs! 1 - - bubmmorexa [JOK
H a i https://m.edso0.ru/863ea20e
5 WcTopus pa3BuTHs NpeAcTaBICHUN 1 ) ) bubnuoreka LIOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Mukpossomiowts L https://m.edso0.ru/863e9cle
[Mormynsiust Kak dJIeMeHTapHas
€/IMHUIIA BU/A U DBOJIOLINH.
4 HI2160 ];TO HHaSI abora JI\;O 1 1 - 0.5 buomiorexa LIOK
paTOpHast p B ' https://m.edsoo.ru/863e99c6
«CpaBHeHHE BUIOB IO
MOP(OJIOTHYECKOMY KPUTEPHUIOH
5 JIBroKy1me cuitbl (3J1eMEHTapHBIC 1 ) ) bubmuorexa [IOK
(aKTOpHI) IBOIIOIUH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBeHHBbIi 0TOOP U €ro GopMbl 1 - - https://m.eds00.ru/863e9ed0
Pe3ynbTarhl SBOIONMH:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlaboparopHas 1 ) 05 bubmuorexa [JOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay
3 Hanpasnenus u nytu 1 ) ) bubnuoreka LIOK

MaKpO3BOJIFOIHNHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeoOpatuMocTsb 3BOIIOIHIH

Uctopus xu3Hn Ha 3eMiie U METObI

10 . -
e u3ydeHUs
11 I'unore3sl IPOUCXOXKICHUS KU3HU bubmuoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
PazBuTne xu3HM Ha 3emMIie 1o 3pam bubmuorexa [JOK
12 -
U [epuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATaIlbl BOJIOIHNH
PacTUTENBHOTO U )KUBOTHOTO MHpA.
[TpakTrueckast padora Ne 1 bubmoreka [JOK
13 0.5
«M3y4eHne HCKOTTaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
PacTeHU U )KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpeMeHHas cucrema bubmoreka [JOK
OPraHUYeCKOT0 MHUpA https://m.edso0.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE?) - bubmorexa [OK
t P https://m.edsoo.ru/863eac2c
16 JBmxytiue cuibl (hakTopsl) ) bubmuorexa [JOK
aHTPOIIOTCHE3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJIUX 3BOIIOIUN )
YeoBeKa
18 YenoBeueckue packl U MPUPOIHBIE bubmmoreka [JOK
aJanTaluy 4YeJIoBeKa https://m.edsoo.ru/863eaea?
PesepHbIil ypok. O6001ICHIE IO
19 TeMe « BO3HUKHOBEHUE U Pa3BUTHE -
JKU3HU Ha 3eMie»
20 DKOJIOTHS KaK HayKa -
21 Cpenpl 00MTaHMS U YKOJOTUYECKHE - bubmmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTOpbI

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

Abuotnueckue haKkTophl.
Jlaboparopnas pabora Ne 3.
«Mopdonorngeckue 0coOOEHHOCTH

22 ACTCHUU U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' https://m.edsoo.ru/863eb10e
obOutanwus». JJaboparopHas padora
No 4. «Bnusinue cBeta Ha pocT U
pa3BUTHUE YEPEHKOB KOJIEyCa»
but6mmoreka [JOK
23 buomaecie daxrops: ) https://m.edso0.ru/863eb348
DKOJOTHYECKHE XapaKTePUCTUKH
nomynauuu. [Ipaktuueckast pabora
24 Ne 2 «IToacyér mIoTHOCTH 0.5
TIOTTYJISIIAN Pa3HBIX BUIOB
pacTeHuiD)
25 Coo01ecTBa OPraHu3MoOB — ) bubmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI ) bubmuorexa [IOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHbIE TTOKa3aTeNN IKOCHUCTEMBI.
27 DKOJIOTUYECKHE MUPAMHU/IBI - bubmmorexa [JOK
. DAMHIBL https://m.edsoo.ru/863eb5fa
CsoiictBa 3xocucrem. Cykueccust
28 ITpuponaHbIe 3KOCHCTEMBI -
29 AHTpPOIIOT€HHBIE YKOCHCTEMBI -
30 buochepa — riodanpHas bubmuoreka [JOK
’KOCHCTEMA 3EMJIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmoreka [JOK

onochepol

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBO B buochepe 3emnu 1 -

33 CocymiecTBOBaHUE TIPUPOIBI U 1 ) bubmoreka [JOK
YEJI0BEYECTBA https://m.edso0.ru/863ebale
PesepBHbIit ypok. O000IIEHHE TEMBI

34 «Coo011ecTBa 1 DKOJIOTHUYECKHUE 1 -

CHCTEMBI»
OBIEE KOJIMYECTBO YACOB I1O 34 25

[NPOI'PAMME



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

HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOMI OBPA30BATEJBLHOM ITPOI'PAMMBI

IIpoBepsieMble peAMeTHbBIE Pe3yabTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOW MPOrpaMMbl CpeaHero o01ero oopa3oBanusi

ChopMHUpPOBaHHOCTh 3HAHWUH O MECTe W POJU OHOJIOTUU B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHNHN COBPEMEHHOMN
€CTECTBEHHO-HayYHON KapTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUUCKHX U 3apyOekHBIX Y4EHBIX-OMOJIOTOB B Ppa3BHUTHE
Oouonornu; (HYHKIIMOHATHLHOW TPAMOTHOCTH YeNOBEKa JUIS pEIICHUs

JKHU3HCHHBIX 3aa4

YMeHHe pacKphiBaTh COJCpXKAHHE OWOJIOTHYECKUX TEPMUHOB U
TIOHSITHIA: )KU3Hb, KJIETKa, OpraHu3M; MeTabonmn3m (0OMEeH BEUIeCTB U
MpeBpallleHue SHEPruM), ToMeocTa3 (camoperyisius), YpOBHEBas
OopraHu3alus >KUBBIX CHUCTEM, CAMOBOCIPOMU3BEJECHUE (PEPOAYKIIHS),

HaCJICACTBCHHOCTb, U3MCHYUBOCTL, POCT U PAa3BUTHUC

YMeHune u3naratb OMOJIOTHYECKHE TEOpUU (KJIETOYHAs, XpOMOCOMHas,
MyTainuoHHas), 3akoHsl (I. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHus: (0 LEHTpaX MHOrooOpasusi U NPOUCXOXKACHUS KYIbTYpPHBIX
pacrenuii H.W. BaBunoBa), onpenenars rpaHulbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIajeTh METOJaMH HAYYHOTO TIIO3HAaHUS B  OWOJIOTHH
(HabOmro/leHWe W OMKMCAHME XUBBIX CHUCTEM, TMPOIECCOB M SIBIICHUH;
OpraHu3anus W TPOBEIEeHHE OMOJOTHYECKOTO  HIKCIIEPUMEHTA,
BBIJIBIDKCHHE  THIIOTC3HI; BBISIBJICHHE  3aBUCHUMOCTH  MEXIY
UCCIIEIyeMbIMH BEIMYMHAMU, OOBSICHEHUE TMONYYEHHBIX Pe3ylIbTaToB,
WCIONb30BAaHHBIX HAYYHBIX TOHSATHH, TEOPUH U 3aKOHOB; YMEHHE

ACJIaThb BBIBOJbBI HA OCHOBAHWHU MOJTYUCHHBIX pCSYJ'IBTaTOB)

10 KVIACC

Kon
MPOBEPsIEMOro
pe3yJabrara

1

2

3

4

5

YMeHue BBIACTATH CYHIECTBEHHBIC TIPU3HAKA BUPYCOB, KIJIETOK
OpoKapuoT ¢ 9YKapuorT, OJHOKJICTOYHBIX H MHOTOKJICTOYHBIX
OpPraHHW3MOB;  OCOOEHHOCTHM  TMPOILIECCOB OOMEHa  BEIeCTB U
MPeBpalllCHUsT SHEPIMH B KJICTKE, (OTOCHHTE3a, IUIACTHYECKOTO WU
OHEPreTUYeCKOro  OOMEeHa,  XEMOCHHTE3a,  MHUTO3a,  Meiio3a,
OIJIOJOTBOPCHMA, Pa3MHOKCHHA, HHIAUBUAYAJIbHOTO pPa3BUTHUA

opraHu3mMa (OHTOTEHE3)




YMeHune TOpUMEHSTh  [OJydeHHble 3HaHMA JUIL  OOBSCHEHMS
OMOJIOTUYECKUX MPOLIECCOB M SBICHUMU, U MPUHATHSA MPAKTHUYECKUX
pelIeHui B TIOBCETHEBHOM KHU3HH B LENAX obecrieueHus 0e30MacHOCTH
CBOETO 37I0POBBS U 370POBbS OKPYKAIOIIMX JIIOJEH, COOMI0ACHUSI HOPM
rPaMOTHOTO  TOBEIECHUS B  OKpPYXKAIOLIEW MPUPOJHOM  Cpele;
IIOHUMaHUEC H€O6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ
COBpEMEHHON OHOJOrMM M OWOTEXHOJIOTUH Ui palMOHAIbHOIO

MIPUPOIONIOIB30BAHUS

YMeHue pemiath dJIEeMEHTapHbIE TEHETHUYECKHE 3a/Jadyd Ha MOHO- M
TUTHOPUAHOE CKpEIIMBaHUE, CIEIUICHHOE HACIeIOBaHWE; COCTABISATH
CXeMbl ~ MOHOTHOPHUIHOTO  CKPCIIMBAHHWS  JUIsl  TPEACKa3aHus

HacJIeZIOBaHUS MPU3HAKOB Y OPraHU3MOB

YMeHue BBINIONHATH JIA0OpPAaTOpHBbIE H  MPAaKTUYECKHe paboThI,
coOonaTe TMpaBuja TpH paboTe ¢ y4eOHBIM M JIAOOPATOPHBIM

obopyroBaHUEM

YMeHne KpUTHYECKH OICHMBATh U WHTEPIPETHPOBATh HH(OPMAIUIO
OMOJIOTMYECKOTO COJEePKAHMSI, BKIIOUAOIIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3ianuHbiX UcToUHUKOB (CMMU, HaydHO-TIOMyNsipHBbIE MaTEpHUaIbl);
ATHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEJOBaHUM B OHOJIOTHH,

MCIUIIMHC, OHMOTEXHOJIOTHUHU

10

YMeHue co3aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOILCHHS,
0000111251 OGMOJIOTHYECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX HCTOYHHKOB,

IpPaMOTHO UCIIOJIb30BaTh MOHATHIHBIN anmapar OMoJIOTuu

11 KUIIACC

Kon
NMpoBePsSIeEMOro
pe3yJjbTara

IIpoBepsieMble MpeAMeTHBIE Pe3Y/IbTAThI 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

CdopMHpOBaHHOCTh 3HAHUKH O MECTE M pOJIM OUOJIOTUU B CHUCTEME
HAY4YHOT'O 3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUHN COBPEMEHHOI
€CTECTBEHHO-HAYUYHOM KapTHHBI MUPAa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQIE POCCHICKHX M 3apyOeKHBIX Yu€HBIX-OMOJIOTOB B pa3BUTHE
Oouonoruy; (YHKIMOHAJIHLHONW TPaMOTHOCTH 4YeNOBEKa ISl pEIICHHS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEpKaHHE OWOJIOTHUYECKUX TEPMHHOB U

TOHSTHUW: BUJ, TOMYJSALNS, TeHO(MOH I, SBOJOIHS, TBUKYIIHE CHIIBI




(paxTopsr) HBOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpPraHHU3MOB,
BUI000pa3oBaHue, 9KOJIOTHUECKHUE dbaxTopsl, HKOCUCTEMA,
MIPOYLIEHTHI, KOHCYMEHTBI,  PEIyLIEHTBHI, Henu  MUTaHus,

9KOJIOTHYECKasi Mupamuia, OMoreoreHos, onochepa

YMeHue uznaratb OMOJOTHUYECKHE TEOpUH (IBOMIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUS  HSBOJIOLMUH),  3aKOHBI U
3aKOHOMEpHOCTH (3apojsiieBoro cxozicrBa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBieHuid u nmyreil sBostonuu A.H. CeBepiiosa, yueHus o
omocpepe  B.M.  Bepnaackoro), omnpeaensTb TpaHUIBl  UX

IIPUMEHUMOCTH K )XKHUBBIM CUCTEMaM

YMeHue BHaAeTh METOJaMHU HAY4YHOrO TIO3HAHHMS B OHOJOTUHU
(HaOmro/IeHWe W OMKCAHHWE JKWUBBIX CHUCTEM, TIPOIECCOB W SIBJICHUIA,
OpraHu3anus W TPOBEIEeHHE OMOJOTHYECKOTO  DAKCIIEPUMEHTA,
BBIIBHOKEHHE  THUIOTE3BI; BBISIBJICHHUE 3aBHCUMOCTH MEXTY
UCCIIETyEMbIMU BEIMYMHAMH, OOBSICHEHHE TOJIYYCHHBIX PE3yJbTaTOB,
UCTOJb30BAaHHBIX HAYYHBIX MOHSTHUHA, TEOPHUH M 3aKOHOB; YMEHHE

ACJIaThb BbIBOJAbI HA OCHOBAHWU ITOJYUCHHBIX pe3y.]'II>TaTOB)

Ymenue BBIJICTISTh CYIIECTBEHHbIE MIPU3HAKH CTPOCHHUSI
OMOJIOTMYECKUX OOBEKTOB: BHUIOB, MOMYMSALUN, TMPOAYIICHTOB,
KOHCYMEHTOB,  pEIyLEHTOB,  OHMOIeOLEHO30B M  JKOCHCTEM;
0COOEHHOCTH POLIECCOB HACIIEICTBEHHON U3MEHYUBOCTH,
€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS, MPUCIIOCOOTIEHHOCTH
OpPTaHU3MOB, JEWUCTBHUS DSKOJOTHMUYECKHX (DAaKTOPOB HA OPTaHU3MBL,
MIepPEeHOCa BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOITOTEHHBIX
W3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOreOXMMHUYECKHUX ITUKIIOB B Ouocdepe

YMeHne OpUMEHATh TMOJY4YeHHbIE 3HAHUA I OObSICHEHUs
OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, JJIS MPUHATHS MPAKTUYECKUX
pelIeHni B MOBCEAHEBHOM KU3HU B LENAX oOecrieueHus: 6e301macHOCTH
CBOETO 3/I0POBbS U 3/10POBbsSI OKPYKAIOLIUX JIFOJIEH, COONIIOICHUSI HOPM
rpaMOTHOTO TOBEJEHUS B  OKpYyXalolled MpUPOTHON  cpele;
MIOHUMaHUe HEOO0XO0IUMOCTH M CIIOJIb30BaHM JOCTHKEHUI

COBpPEMEHHOH OMOJIOTHH [T PallMOHAIBHOTO MPUPOIOTIONb30BAHUS

YMeHue peiarb 3JCEMCHTAPHLIC OHOJI0rMYEeCcKHe 3aga4M, COCTaBJIATH

CXEMBbI [epeHoca BEIIECTB U HHEPTUHU B IKOCHCTEMAX (1€ MTUTAHUS)

YMeHue BBINOJHATH J1a0OpaTOpHbIE M MpPaKTUYeCKHe paboThl,
cobmofaTe mnpaBwia NOpu pabore ¢ ydyeOHbIM M JabOpaTOPHBIM

o0opyIoBaHHEM




YMmeHue KPpUTHYCCKU OLICHUBATh WU HUHTCPIPETUPOBATDH I/IH(l)OpMaI_II/IIO
OHOJIOTHYECKOTO COACPprKaHN, BKIIFOYAIOIYIO IICCBAOHAYYHBIC 3HAHUA

u3 pa3nuyHbIX UcTouyHUKOB (CMU, HayqHO-TIONMYNspHBbIE MaTepHabl);

? paccMaTpuBaTh rino0aabHbIE 9KOJIOTUYECKHE po0IeMBbI
COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOMICHHIO K HUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue cosznaBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIICHMS,
10 00001mast GMOJOrHYECKYI0 MH(POPMAIIUIO M3 HECKOJIBKUX MCTOYHHMKOB,

T'paMOTHO HCII0JIB30BATh MMOHATUNHBIN arrmapar OHOJIOTHH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJTACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o xuBOoi mnpupoge. Ponbp Ouosnorum B opmupoBaHun

COBpeMeHHOﬁ Hay‘IHOI>'I KapTUHbI MUpa. Cucrema OHMOJIOTHYECKUX HayK

1.2

MeToapl MO3HAHUS >KMBOW MPHPOAbI (HAOMIONEHUE, DKCIEPUMEHT, OIHCaHHE,
u3MepeHue, Kiaccudukamnus, MOJEIUPOBaHUE, CTAaTHCTHUYECKas o0padoTka

JTAHHBIX)

JKuBBIE CUCTEMBI B X opraHusanunsa

2.1

Xusble cucrembl (OMocucTeMbl) Kak MpeaMeT u3ydeHus oOuonoruu. CBoiicTBa

OrocucTeM U UX pazHooOpasue

2.2

YpoBHU oOpraHu3anuu OHOCUCTEM: MOJIEKYISIPHO-TEHETUUYECKUM, KIIETOYHBIMH,

OpraHU3MEHHBIN, NOMYISAIMOHHO-BUAOBON, SKOCUCTEMHBIN, OroCchepHbIit

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XUMHUYECKUE DJIEMEHTBL: MAaKpO3JIEMEHTHI,
MHKpOdJIeMeHThl. Boma u  MuHepanbHble BemiecTBa. DOYHKIMU BOJbI U

MHHCEPAJIbHBIX BEMIECCTB B KJICTKE. HO,I[,I[Gp)KaHI/Ie OCMOTHYECKOTr0 OajaHca

3.2

benku. CocraB m cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEIKOB.
HesameHnnMble W 3aMEHHMBIE AMHUHOKHCIOTHL. AMHMHOKHCIOTHBIA COCTaB.
VYPpoBHM CTPYKTYpbI O€IKOBOI MOJIEKyIbl (IepBUYHAs, BTOPUYHAS, TPETHUHAs U
YeTBEePTUYHAs CTPYKTypa). XHMMHUYECKHe CBoWcTBa OenkoB. buonormueckue
(byHKIMH OENKOB.

®depmeHThl — Omosornyeckue Kataauzaropbl. CTpoeHue (epMeHTa: aKTHBHBIN
LHEeHTp, cyOctpatHas crneuudpuunocte. Kodepmentsl. Butamunbl. OTnuuuns

(bepMeHTOB OT HCOPTaHNUYCCKUX KATAJIIN3aTOPOB

3.3

VYrieBoabl: MOHOCAaxapHbl (IJIIOKO3a, pubo3a U JIe30KCHpH003a), TUcCaXapHIbl
(caxapo3a, nakTo3a) M THOJIMCAaxapuabl (Kpaxmal, IJIMKOIEH, LEIII0J03a).
Bbuonornueckue QpyHKIUH YTiIeBOI0B.

Jlunuael:  Tpuriuuepuabl, — crepouabl,  ochonunuasl.  'mapoduibHO-
ruapodoOHbIe cBoMcTBAa. buosnorumdeckue ¢yHkuun JunuaoB. CpaBHEHHE

Yrii€Boa0B, OCIKOB U JIMIIUI0B KaK UCTOYHUKOB SHCPIHUU

3.4

Hyxnennosele kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuum PHK. ATO:

cTpoeHHe U QyHKIUU

3.5

[wurosiorust — Hayka o kietke. Knerounas teopusi. MeTo bl U3y4eHUs1 KJIETOK

3.6

Krnerka xak menoctHas skuBasi cuctema. OOmMe MpU3HAKW KIJIETOK: 3aMKHYTast
HapykHas MmemOpana, monekynsl JIHK kak renernueckuii ammapar, cuctema

cuHresa Oenka

3.7

Tuns!l k1eToK: sykapuoTHUecKass U npokapuotudeckasi. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi  kierku. KierouHas creHka Oaktepuil.  CTpoeHue
SYKapHOTHYeCKOW KiIeTKH. OCHOBHBIE OTJIMYMS PACTUTENbHOM, >KUBOTHOW W

TpUOHOHN KIIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢bynkuun. [1nazmatnyeckas memOpana, e€ coiictBa u pyHKimu. L{uToriazma u eé
oprasouapl. OnHOMEMOpaHHbIE OPTaHOWIBI KJETKU: SHAOIUIA3MaTUYecKas CeTh
(OIIC), ammapar I'onbmxu, ausocomsl. llomyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MHUTOXOHJPUH, IUIACTUIBL [IpoHcXokaeHrnEe MUTOXOHIAPUN W IUIacTUI. Buabl
mnactua. HememOpanHble OpPraHOWABI KJIETKH: PUOOCOMBI, KJIETOYHBIM IIEHTD,

PECHUYKH, KTYTHUKHU. (DYHKIH/II/I OpPraHouJ0B KJIICTKH. Bxmouenus

3.9

Anpo — perynaropHbiidi 1eHTp kieTku. CTpoeHue sapa: siaepHas 000J0YKa,

KapuoIia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKEC

H(PI?;HGI[CHTCJ'IBHOCTB KIJICTKH

4.1

OOMeH BemiecTB, WM METa0oNu3M. AcCUMWISIHS (TUIACTHYECKH OOMEH) H
TUCCUMMIISILIMS (SHEpreTHYecKuid oOMeH) — JBe CTOPOHBI €IMHOro mpolecca
Metabonu3ma. Tumbl oOMEeHa BemecTB: aBTOTPOQHBIH U rerepoTpodHslid. Ponb

(epMEeHTOB B OOMEHE BEILIECTB U MPEBPALICHUN YHEPTUHU B KIETKE

4.2

dorocunre3. CBeroBas u TeMHOBast (pa3wl hoTocuHTe3a. Peakiuu GorTocuHTe3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HAYCHHE (OTOCHHTE3A IS JKH3HU Ha 3emIle.
Brusaue ycmoBuit cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBIIICHUS €r0
MIPOYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHM.

XemocuHTe3. XEeMOCHHTE3Upylomue OakTepuu. 3HaueHHe XEMOCHHTe3a [UIs

’KA3HU Ha 3emiie

4.3

OHepreTuueckuii oOMeH B KieTke. PacuierieHne BelIeCTB, BBIACIECHUE H
aKKyMYyJMpOBaHUE OJHEPrMM B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KucnoponHoe okucieHue, WIA KIETOYHOE

npixanue. DPpPeKTHBHOCTh IHEPreTHUECKOro oOMeHa

4.4

Peakiun marpuunoro cuntesa. ['enerndeckas uapopmanus u JJHK. Peanuzamms

TeHETUYECKOMN I/IH(I)OpMaI_II/II/I B KJeTKe. I'eHeTMuecKMii KOJ M €ro CBOMCTBA.




Tpanckpumnus — marpuunslii cunte3 PHK. Tpancnsuus — OuocuHTe3 Oenka.

KoaupoBanue amuHokucnot. Ponb pubocom B OnocuHTese 6eka

4.5

Hexknerounsle ¢GopMbl Xu3HU — BUpychl. Mcropusi oTkpsiTust Bupycos (/..
VBanoBckuit). OCOOEHHOCTH CTPOEHHSI M IKM3HEAEATEIIbHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHuil, >XMBOTHBIX M UEJIOBEKAa, BbHI3bIBAEMbIC
Bupycamu. Bupyc ummyHoneunurta yenoseka (BMY) — BozOyaurens CITN/a.

[MpodunakTrka pacmpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUN

Pasmuoxxenne n WHIAUBUAYAJIIBHOC PA3BUTHE OPraHU3MOB

5.1

Knerounslid 1MKJI, WM KU3HEHHBIH LMK KieTku. MHTepdaza u MuTos.
IIponeccrl, mportekaromue B uHTEpdaze. Permnmkanus — peakuuss MaTpUUHOTO
cunre3a JIHK. Crpoenue xpomocoMm. XpOMOCOMHBIH HaOOp — KapHOTHII.
JlunnouaHeli W TalJIOWJHBIH ~ XPOMOCOMHBIE  HaOOpbl.  XpOMaTHU[BI.
[{uTomornyecke OCHOBBI Pa3MHOKEHUS M UWHAWBHUAYAJIBHOTO pa3BUTHUSA
OpraHU3MOB.

Henenne xnerku — wmuto3. Craaum murosza. [lpoueccel, mpoucxonsuye Ha

PA3HLBIX CTAAUAX MUTO34A. buonorndecknii CMBICIT MUATO3a

5.2

®opMbl pa3MHOXKEHMsI OpPraHM3MOB: Oecroyioe U MoJjioBoe. Buapl Gecrnosoro
pasMHOXKEHUS: JeJICHHE HAJBOE, II0YKOBaHHE OJHO- W MHOTOKJICTOYHBIX,
criopooOpa3zoBaHue, BETETAaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHHUE JIA CCIICKIUU

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIMYUS OT OECIOIOrO.
Meito3. Cramguu wMeiio3a. Ilporeccel, Npoucxondive Ha CTaausIxX Menosa.
[ToBenenne xpomocom B Mmeio3e. Kpoccunroep. buosnormyeckuid CMbICI M

3Ha4YCHHE Melo3a

5.4

I'amerorene3 — mpolecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lomoBbie
JKele3bl: CeMEHHUKHU U AuyHUKUA. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaTo30u, SUIEKIIeTKa) — crepMaroreHe3 U oorere3. OcoOeHHOCTH

CTpOEHHUS SHMLEKIETOK U crnepMaro3onioB. Omionorsopenue. [lapreHorenes

5.5

WnpuBuayaneHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpynanus, opraHorenes. I[loctamOpuoHanbEHOE pa3sBUTHE. THUIIBI
[IOCTAMOPUOHATILHOTO PA3BUTHSL: HpPSIMOE, HENpsiMoe (JIMunHOuYHOe). Biusnue
Cpelibl Ha pPa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKJIEHHBIE
YpOJICTBA.

Poct u pa3Butre pacteHuii. OHTOreHe3 BETKOBOI'O PACTEHUS : CTPOCHUE CEMEHH,

CTalur Pa3sBUTHA

HacnenctBeHHOCTh U H3MEHYHUBOCTh OpTraHUu3MOB




6.1

[Ipeamer u 3amaum reHetuku. Mcropus pa3ButHs reHeTUKU. Bkian poccuiickux
U 3apyOeXHBIX y4YEHBIX B pa3BUTHE TEHETHKU. MeToapl TeHETUKHU
(THOpUIOTOTHYECK U, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKUIA ).
OcHOBHbIE TeHETUYECKHE MOHATHS. ['eHeTrnueckass CMUMBOJIMKA, UCIIOJIb3yeMas B

CXEMaX CKpeLUBaHUN

6.2

3aKOHOMEPHOCTH HACJIeJIOBaHMs TPU3HAKOB, YCTaHOBJICHHBIE [. MeHnenem.
MonoruOpuHOe CKpelrMBaHue. 3aKOH €IWHOO0Opa3us TUOPUAOB MEPBOTO
nokoyieHusi. [IpaBuino IOMUHHpOBaHMS. 3aKOH pACIICIUICHHS] TPH3HAKOB.
I'mnote3a uncrotel ramer. [loyiHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHMOTO HACJIEJOBAHUSA MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI AUTHOPUAHOTO CKpEIIMBaHUA. AHalIH3UpYoLIee
ckpemuBaHue.  lcrnonb3oBaHue — aHATM3UPYIOLWIETO  CKPEIIMBAHUS IS

OIIpCACIICHUA TCHOTHUIIA ocobu

6.3

CueruieHHOe HacnenoBaHue mpusHakoB. Pabora T. Moprana no cuernjieHHOMY
HACIIEZIOBAHUIO TeHOB. Hapymienue cuemjeHuss TeHOB B  pe3yjbTare
KpOCCHHIOBEepa. XpPOMOCOMHAs TEOpHUS HACIEACTBEHHOCTU. [ eHeTuueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeNelieHrne IMoyia. AyTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['omMoramerHble W rereporameTHbie opranu3mbl. HacnegoBanmue

MMPU3HAKOB, CLCIUVICHHLIX C IIOJIOM

6.4

N3meHunBOoCTb. BuAbl M3MEHYMBOCTHM: HEHACIICACTBEHHAss U HACJICACTBEHHAs.
Pomp cpenpl B HEHACIEICTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHOW W3MEHYMBOCTH. BapuanuoHHBIM psag W BapuallMOHHAs
kpuBas. Hopma peakumm npusHaka. KonM4yecTBEHHbIE M Ka4eCTBEHHBIC

MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAN(UKAIIMOHHONW H3MEHUYUBOCTU

6.5

Hacnez[cm €HHasl, Wi T CHOTHUIINYECKas, NU3MCHYUBOCTH. KomOunarusHas
W3MEHYMBOCTb. MeH0o3 H TIOJIOBOM TMpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTA. MyTalMoOHHAas W3MEHYMBOCTh. Kiaccudukamuss MyTanui:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYMHbBI MyTaluii. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTUYECKHUX PSII0B B HACIEACTBEHHOM n3meHurnBocty H.U.

Basuosa

6.6

I'enetnka denoBeka. Kapuotun uenoBeka. OCHOBHBIE METONbI TE€HETUKHU
YenoBeKa: reHeaJorH4ecKuii, ONMU3HEIOBbIH, [IUTOTCHETUYECKUH,
OMOXMMUYECKUH, MOJEKyIsIpHO-TeHeTuYecknil. COBpEeMEHHOEe OIpe/eleHHe
IFCHOTHIIA: TMOJITHOITCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIUPOBAHUC, B TOM YHCJIC C
nomotpbto [II[P-ananu3a. HacnencrtBennbie 3a0oJjieBaHHUs 4eIOBEKAa: T'E€HHBIC
Oosie3HH, OONIE3HU C HACIEICTBEHHOW MPEIpacoOKEHHOCTHIO, XPOMOCOMHEIE

6oseznn. ComaTuveckue W TEeHepaTHBHbIE MyTanuu. [IpHHIUMIBI 310pOBOTO




o6pa3a XKHU3HH, JOUarHoCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I n  JICUCHUA TCHCTHUYCCKHUX
0oJIe3HEN. Mennko-reHeTHYeCKOe KOHCYJIbTUPOBAHUC. 3HaueHHE MEIUITMHCKOM

TCHCTHUKHU B MIPCAOTBPAICHUUN U JICUCHHUU I'CHCTHYCCKUX 3a00JIeBaHU I YeI0BEKa

Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexiusi Kak Hayka W TpolEcC. 3apOoKJIE€HUE CENeKUIUU U JIOMECTHKAIIHS.
Yyenne H.M. BaBuimoBa o0 I1IeHTpaXx NPOUCXOXKIACHUS W MHOTO00Opa3us
KYJIbTYPHBIX pacTeHUU. LIeHTpbl MPOUCXOKIECHUS JOMAIIHUX >KUBOTHBIX. COpT,

MOpo/Ia, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeNeKIUH. MaccoBbli M MHAWBUAYaIbHBIH OTOOPHI B
CEJIEKLIMM pPAacTeHUM M KMBOTHBIX. OlleHKa BKcTepbepa. bimskopoacTBeHHOE
ckpeuBanue — UHOpuaMHr. Yucras nuHus. CKpelMBaHUE YHUCTBIX JHHHUH.
I'ereposuc, win rubpuaHas cuna. HeponcTBeHHOE CKpelMBaHue — ayTOPUANHT.
Otnanéunas rubpuausaunuss U e€ ycrnexu. VICKYCCTBEHHBIM MyTareHes u
MOJYyYEHHE TOJMIUIOUIOB. JIOCTHIKEHUSI CENEeKUHUH PACTEHWH, >KUBOTHBIX U

MHKPOOPTaHU3MOB

7.3

buotexnonoruss kak oTpaciab MPOU3BOJACTBA. [ 'e€HHas WHXKEHepus. OTarlbl
co3nanusi pekomOuHantHOi JIHK wu Tpancrennsix opranuzmoB. Kierounas
uxeHepusi.  Knetounesle  KynbTypbl.  MUKpOKIOHAJIbHOE  Pa3MHOXKEHHE
pactenuil. KioHMpoBaHME  BBICOKOMPOAYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W 3Thueckue mnpodmembl. MO — reHetmuecku

MOAU(UIPOBAHHBIE OPraHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

DBOJIOLMOHHASA OUOJIOTUS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MEeCTO B OMOJIOTHH.

CeuzerenscTtBa  3Bomouud.  [lameoHTONOrMYECKHE:  MOCIEAOBATENIBHOCTh
MOSIBJICHUST BHUJIOB B TMAaJCOHTOJOTUYECKON JIETONMHCH, MEPeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxonctBo u paziauuve ¢ayH U GIOp MAaTEpPUKOB H
OCTPOBOB. OMOPHOJIOTUYECKHUE: CXOJCTBA U Pa3Nu4Msi SMOPUOHOB Pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJTOTUYHEIE,
pyAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OMMYECKUX MyTell y Bcex

OpTraHN3MOB




1.2

OpomonnoHHas  teopuss Y.  JlapBuHa. IIpeAnochulkM  BO3HMKHOBEHUS
napBUHU3MA. JIBIDKYIIHME CHIIBI HBONIONMU BUAOB 1o JlapBuHY (M30BITOUHOE
pPa3MHOXKEHHE TIPU OIPAaHUYEHHOCTH PECYpPCOB, HEONpeIeNEHHAs U3MEHUNBOCTbD,

0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIM OTOOP)

1.3

Cunrernueckas Teopus odBomoiuu (CTD) u OCHOBHBIE €€ TIOJNOXKCHHS.

MuxkposBomtonus. [Tomysisius kak equHUIAa BUAA U SBOJTIOLINHU

1.4

JBwxyue cuiabl ((pakTopbl) SBONIOUMK BHIOB B MpHpoJe. MyTalMOHHBIN
nporecc U KOMOMHATHUBHAS W3MEHYMBOCTbH. llOmMyssiiiMOHHBIE BOJMHBI U Jpeid
reHoB. M3omsiiust u murpanus. EcTecTBeHHBI 0TOOp — HampaBISIIONIHA (HaKTOP
sBoJOIMU. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT  OpPraHu3MOB  KakK  pe3yiabTarT dBoitonuu. [Ipumepst
pUCHOCOOJIEHUH Y OpraHu3MoB. ApoMop(}o3bl U UANOATANTAIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buna. OcHOBHbIE (JOPMBI BUA000pA30BAHUA:

reor‘paqmqecxoe, OKOJOTHYCCKOC

1.5

Maxkpospomtorusi.  Dopmbl  3BomonMu:  (UIETHYECKas,  JAUBEpPreHTHas,

KOHBEpreHTHasl, mapajenbHas. HeobpaTuMoCcTh 3BOIOLUU

Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3emiie

2.1

JloHayuyHble TPEACTABICHUS O 3apOoXIACHUM Ku3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHHUSI KHU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMUS. XHUMHUYECKas
SBONIONUSA. DKCIEPUMEHTAIbHOE TOJATBEPKICHUE XUMHUYECKOM SBOJIIOLIMH.
Hauanpabie stanbl Ouonorumveckoit somonmu. ['unmoresa PHK-mupa. IlepBoie

KJICTKH U UX 5BOJIFOIIMA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII )KUBbBIX OPIraHU3MOB

2.2

Pa3Butne xu3Hm Ha 3emie mo 3paMm W mnepuomaM. Karapxen. Apxeiickas u
npotepo3oiickas dpel. [lanmeo3oiickas 3pa u €€ Tmepuonbl: KEeMOPUUCKUH,
OpJIOBUKCKWW, CUJTYPUMCKUM, JIEBOHCKHI, KaMEHHOYTOJIbHBIM, MEPMCKHIA.
Me3so30iickas 3pa U €€ MepUoIbl: TPUACOBBIN, IOPCKUN, MEJIOBOM.

KaiiHo3olickas 2pa ©W €€  Mepuoapl:  MNAJICOTCHOBBIM,  HEOT€HOBBIM,
AQHTPOIIOTEHOBBIA. XapaKTepUCTUKA KIUMaTa M TEOJOTHYECKUX TPOIECCOB.
OCHOBHBIE ATarbl BOJIIOIMH PACTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMop(do3bl y
pacteHuil U KUBOTHBIX. [losiBIeHMe, pacuBET M BBIMUpPAHUE TPYII KHUBBIX

OpraHu3MOB

2.3

Cucrema OpPraHu4YeCKoro Mwumpa KakK OTpPaKCHUC OBOJIIOLIUU. OCHOBHEBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPraHNU3MOB

2.4

DBOJIIOLMS YEJIOBEKAa. AHTPOIOJOTHUS Kak Hayka. Pa3BuTue mnpeiactaBieHU O

IMPOUCXOKICHHUHU YCIOBCKA. MGTOI[BI HU3YUYCHHA QaHTPOIIOrcHE3a. CXOI[CTBa n




pa3ianuus YenoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YeTTOBEKa.
JIBmkynme cuibl (hakTopbl) aHTporiorenesa. HacnenctBeHHas U3MEHUMBOCTD H
€CTeCTBEHHBIM 0TOOp. OOIIECTBEHHBIM 00pa3 JXW3HHW, HW3TOTOBIICHHUE OPYIUN

TpyZAa, MBIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaAMM W BETBU DBOJIOLMM 4YEJIOBEKA: ABCTPAJIONMHUTEKH, YemoBek
ymenbiii, YenoBek mnpsmoxonsumi, YenoBek HeaHIEpPTaIbCKUM, YemoBek
pasymubIiii. Haxoaku MCKOMaeMBIX OCTAaHKOB, BPEMs CYIECTBOBAHHS, 00JacTh

pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OpyIus

2.6

Yenoseueckue pacbl. OCHOBHbBIE OOJBIINE PAChl: €BPONEOHIHAs (€Bpa3UHCKas),
HErpo-aBCTPaIONIHAs (3KBaTopuasibHas), MOHT'0JIOMIHAS (a3marcko-
amepHkaHckas). UepTsl mpUcrocoOIEHHOCTH MPECTaBUTENEH YEIOBEUECKHX pac

K YCIIOBUSIM CyLIECTBOBaHMs. EquHCcTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Msl 1 OKpyXKarolas cpena

3.1

DKOJIOTHSl KaK HayKa. 3aJa4dl U pas3fenbl IKOJIOTHU. METOIbl IKOJOTUYECKUX
WCCIIeIOBaHUN. JKOJIOrHYeckoe MUpOBO33peHne. Cpeibl OOUTaHHus OpTaHW3MOB:

BOAHAsA, HA3CMHO-BO3AyIIIHAsA, ITIOYBCHHAA, BHYTPHOPIraHU3MCHHAA

3.2

Okonoruveckne  (akrtopel. Kmaccudukammst  dkomorudeckux  (HaKkTOPOB:
abuoTnueckune, OMOTHYECKHE W aHTPONOreHHbIE. JIeWCTBHE HKOJIOTMUYECKUX

(akTOpPOB HA OPraHU3MBbI

3.3

AbuoTtnueckue (akTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DoTONmEpHOAU3M.
[IpucniocoOneHuss OpraHU3MOB K  JICHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonoruueckue PUTMBI

3.4

buotnueckue daktopel. Bumbl OMoTHUeCKMX B3aUMOJEHCTBUN: KOHKYPEHITHUS,
XUIIHAYECTBO, TMApa3uTU3M, MYTyalIn3M, KOMMEHCAIN3M (HaxJeOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAIW3M, HEUTpaTu3M. 3HAueHHE  OWOTHYECKHX

B3aI/IMOI[€I\/JICTBI/II\/JI AJ1d CYHIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6H.[€CTBaX

3.5

OKOJIOTUYECKHE XapaKTCPpUCTUKHU NOMYJISIOU. OCHOBHBIE IIoKa3aTcin
MOomyJiAunu: 4YUCICHHOCTb, IUIOTHOCTb, POXKAACMOCTb, CMCPTHOCTb, IPUPOCT,

MuUrpanus. I[I/IHaMI/IKa YUCJICHHOCTH MMOMMYJISAUA 1 eé peryindanus

C006H_[CCTB8. N 3KOJJOTNYCCKHUE CUCTCMbI

4.1

CooOmiectBo opraHu3sMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bunabl-nomunantel. CBs3u B

OHOLIEHO3E

4.2

Dxonoruueckue cuctembl  (9kocuctemsbl). [lonste 00 dKkocucreMe H




ouoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIIEHTHI,
KOHCYMEHTHI, peylleHThl. KpyroBopoT BemecTB ¥ MOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckue (TuIIEBbIC) YPOBHM DJKOCUCTEMBI. [IWIEBbIE IIeMM U CETH.
OCHOBHBIE TIOKa3aTEeNIM DKOCHUCTEMBI: OMoOMacca, MPOAYKIHUSA. IKOIOTHYCCKHE
MUPaMUJIBL:  TPOMYKIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA JKOCHUCTEM:

YCTOMUYMBOCTh, CaMOpPeTryJisius, pazsutue. CyKieccus

4.3

[IpupoHbIe 35KOCUCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO WIH
LIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONIOTreHHbIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMBl.
bronornueckoe u X035CTBEHHOE 3HAYEHUE arpO3KOCUCTEM U yPOOIKOCHCTEM.
buopasznoobpasue kak QakTop ycToHuMBOCTH d3KocucteM. CoxpaHeHue

OMOJIOTHUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Owocdepe. I'panuribl, coctaB U CTpyKTypa
ounocheprr. JKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OHMoOchepbl Kak
robanbHOW AKOCHCTeMBl. JlMHaMHuuyeckoe paBHOBecMEe U OOpaTHas CBs3b B
ounocepe. KpyroBopoTsl BEMIECTB M OHMOTCOXMMHUYECKHE IHUKIBI JJIEMEHTOB

(yrnepopa, azota). 30HaITBHOCTH OHoChepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenosedecTBO B Omocdepe 3emin. AHTpONOTeHHBICE M3MEHEHUs B Ouocdepe.
I'moGanbHBIE 9KOJIOTHYECKHE TPOOIEMBI.
OcHOBa  palMOHAJIBHOTO  YOPABICHHS HPHUPOJHBIMM pecypcamMH M HUX

HCIIOJIb30BaHUC. I[OCTI/I)KeHI/IH OHOJIOTUU U OXpaHa MpHUPOAbI




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

buonorus, 10-11 xknacc/ Kamenckuit A.A., Kpukcynos E.A., [1aceunuk B.B. (6-e uznanue,

crepeotunHoe) -M.:U3natensctBo «/Ipodayn 2018 r

METOAUYECKHUE MATEPHAJIbBI U1 YUUTEJA

buonorus : O6miast 6uonorus. 10—11 kimaccel : MeToguveckoe mocodre K yaueOHuky A. A.
Kawmenckoro, E. A. KpukcynoBa, B. B. Ilaceunuka «buonorus. O6mast 6uonorus. 10—

11 xnaccel. ba3osslit ypoBenby / B. B. [laceunuk, I'. T'. IlIBenioB. — M. : [Ipoda, 2015.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Enunas xomwtekius [{udporsix O6pazoBarensubix Pecypcosy» (http://school-
collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. bubmoreka [1OK https://m.edsoo.ru/863ebale






