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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke mporpamMMbl 0 OHOJIOTUU TEOPETUYECKYIO0 OCHOBY ISl ONPEeNICHHs TOIX010B
K (OPMHPOBAHUIO cOAEpKaHUS ydeOHOro mnpeamera «bHOJOTHS» COCTABMIM: KOHLENTYaJIbHBIC
nonoxxenuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, ColepKaHusl, pe3yJbTaTOB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKU BBIMTYCKHHUKOB, MOJIOKEHHA 00 OOHIMX WeNsIX U NPUHIUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero obmiero odpasoBanus B Poccuiickoit
denepanyy, a TaKXKe MOJIOKEHUS O crerduke OMoIoruy, e€ 3HaYeHUH B TIO3HAHUH JKUBOW MPHPOJBI U
o0ecrieueHnr CyIIEeCTBOBaHUS 4enoBeueckoro ooOmectBa. CoOrnacHO Ha3BaHHBIM —IOJOXKEHHSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu AaéT TPENCTaBICHHE O MENsAX, 00 oOmel crpareruun oOydeHUs,
BOCIIUTAHMS W pa3BUTHS OOydyaromMXcsl cpeAcTBaMu ydeOHoro mpeamera «buomorus», ompenenser
00s13aTeNIbHOE TPEAMETHOE COJEpKAHHUE, €ro CTPYKTYpYy, paclpelesieHHe IO pasfenaM U Temaw,
PEKOMEHIyeMYIO TMOCIEA0BATEIbHOCTh U3yUEHHUsl y4eOHOro mMarepuaia ¢ y4€TOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKA 0OpPa30BaTENbHOIO IMPOIECCca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B mporpamme mo OuONIOTHH TakKe YUMUTBHIBAIOTCS TPEeOOBaHHS K IJIAHUPYEMbIM JTHYHOCTHBIM,
MeTamnpeIMETHBIM U TIPEIMETHBIM pe3yibTaTaM 00y4ueHus: B (GOPMHUPOBAHHH OCHOBHBIX BHIOB y4eOHO-
MO3HABATENBHON JIEATENbHOCTH/YUeOHBIX JIEHCTBUI OOYYaAIOIIMXCS IO OCBOCHHUIO COJEPIKAHHS
OMOJIOTHYECKOTO 00pa30BaAHUS.

B mporpamme mo Ouonoruu (10-11 kiaccel, 0a30BbIii YpOBEHB) peaTM30BaH IPUHIIMUII
MIPEEeMCTBEHHOCTH B U3yYEHUH OMOJIOTUH, OJarofaps 4emy B HEil MpocMaTpUBAETCs HANPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMUPOBAHNEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHNS, IIEHHOCTHBIX
OpUEHTALMI JIMYHOCTH, SKOJIOIMYECKOIO MBIIUIEHUS, MPEICTaBICHUM O 370pOBOM OOpa3e *U3HU U
OepeXHBIM OTHOIIEHHEM K OKpyXkarouieil mnpupogHoi cpene. [lostomy Hapsaay ¢ u3ydeHHEM
00111e0M0JIOTMYECKUX TEOPUH, a TaKKe 3HAHUI O CTPOCHHMH >KMBBIX CUCTEM Pa3HOIO paHTa M CYIIHOCTH
OCHOBHBIX TMPOTEKAIOUIMX B HHUX IPOIECCOB B IMporpamMme 1o OWOJIOTMH YJEIEHO BHUMaHHE
MCIOJIb30BAaHHUIO MOTYYEHHBIX 3HAHUI B MOBCEHEBHOM KU3HU U1 pEIICHUs MPUKIAJAHBIX 337a4, B TOM
yucae:  NpoUIAKTHKM  HACJIEJICTBEHHBIX  3a00JIeBaHUM  4YENOBEKa,  MEJUKO-T€HETHYECKOro
KOHCYJIbTUPOBAHMsI, OOOCHOBaHMsI 3KOJOIMYECKH LEJIeCOO0pa3HOro TIOBEAECHUS B OKpYy’Karoulen
MIPUPOJHOM cCpele, aHalu3a BIHSHUSA XO3SIMCTBEHHOM JEATEIBbHOCTH YEIOBEKAa HA COCTOSHHE
MPUPOJHBIX M HMCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHWE BHUMAaHHUS K TNPUKIAJAHON HANpaBICHHOCTH
yuebHoro mpeamera «buonorus» mNpPOAMKTOBAHO HEOOXOIUMOCTBIO OOECHEUeHUs YCIOBHM s
pelieHusl OJHOM W3 aKTyalbHBIX 3ajJjady IIKOJBHOTO OHOJOrMYecKoro oOpa3oBaHUs, KOTOpas
npenmnosaraeT (GOPMUPOBAHHE Yy OOy4aroIMXcs CIOCOOHOCTH aJalTUpPOBAaThbCsl K U3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonmoruss Ha ypoBHe cpenHero ooOmiero oOpa3oBaHUS 3aHMMaeT BaxHoe MecTo. OHa
obecrieunBaeT GOpMHUPOBaHUE Yy OOYUAIOIIMXCS IPEICTABICHUNA O HAYYHOM KapTHHE MUPA, pacIIupseT
1 0000111aeT 3HaHUS O KUBOM MpUpOJE, €€ OTINYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHU3alud U
SBOJIIOLIMM, CO3JAET YCJIOBHMS JJIsA: TO3HAHHUA 3aKOHOB O KMBOW TNpHUPOABI, (HOpMHUpPOBaHUS
(GYHKIIMOHATIBLHON T'PaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0e30macHOro odpasa *H3HH, SKOJIOTHYECKOTrO
MBIIJIEHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHue OMONOTHS MMEET TakKe JUIsl pPelleHUs BOCIUTATENbHBIX U Pa3BUBAIOIIMX
3a:ady  cpeaHero oOmiero oOpa3oBaHUs, colUanu3anud oOydaromwuxcs. M3ydenwme Ouonmorun
obecrieunBaeT  ycnoBHs s (OPMHPOBAHUS  MHTEIUIEKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX H
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYyJIbTYpPbI, CHOCOOCTBYET MHTErpaldu OHOJOTHYECKHX
3HAHUWA C TMPEACTABICHUSMU W3 JAPYTUX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTHU, (PU3UKU, XUMHH U



reorpadun. Ha3zBaHHble MOJIOKEHHS O MpelHa3HadyeHHH ydyeOHoro mpenmera «buonorus» cocraBuiu
OCHOBY Ui OMpeAeNieHUsT TOAXOJAOB K OTOOpY U CTPYKTYPHUPOBAaHUIO €ro  COACpIKAHWS,
MPEJCTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

Otb6op coxmepxkanust yueOHOro mnpeamera «buosorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOro MOAX0/1a, B COOTBETCTBUH C KOTOPHIM O0yYaromuecs JI0JKHBI OCBOUTh
3HAHUS W YMEHUS, 3HauuMMbIe sl (popMHUpoOBaHUs OOIIEH KyIbTYphl, OMPEICISIONINE aJeKBATHOE
[IOBE/ICHHUE YEJIOBEKA B OKPY’KAIOLIEH NMPUPOAHOI cpelie, BOCTPEOOBAHHBIE B MOBCEJHEBHOM >KU3HU U
MpaKTU4EeCKOH JesTenbHOCcTH. Ocoboe MecTo B JTOM cHCTeMe 3HaHWM 3aHUMAlOT 3JIEMEHTHI
COJiep>KaHusl, KOTOpbIe CIYyXaT OCHOBOW [Uisi (OPMHUPOBAaHUS IMPEJICTABICHUM O COBPEMEHHOM
€CTECTBCHHO-HAYYHONH KapTHHE MHpa M IEHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHU3aluy OMOJI0TH4YECKOro 00pa3oBaHusl.

CtpykrypupoBaHHe cojAepKaHMs ydyeOHOro MaTepuajga B IporpaMMe 10 OHOJOTUU
OCYILIECTBJICHO C Y4ETOM MPUOPUTETHOrO 3HAUEHUSI 3HAHUU 00 OTIUUYMUTEIHHBIX OCOOEHHOCTSIX KHBOM
MIPUPOJIbI, O €€ YPOBHEBOM OpraHu3alluu U 3BOJIOLMHU. B COOTBETCTBUU C 3TUM B CTPYKTYpE y4eOHOTO
npeameTra «buoNOTUs» BBIIEICHBI CICAYIOIMNE CoOJepkKaTelbHble JUHUHN: «buojorus kak Hayka.
Metonsl HayuyHoro nmo3HaHus», «Kierka xak Ouonormueckas cucreMa», «OpraHusm Kak
Oouornorudeckas cucremay, «CuctemMa U MHOrooOpaszue OpraHMYECKOTO MUpa», «IBOJIOLUS KUBOU
MPUPOIBD, «IKOCHCTEMBI B MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHE
OOy4aloIUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATHHOW OPraHU3allid >KUBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHre yMEHHMM HCIOJIb30BaTh ATH 3HAHMS ISl TPAMOTHBIX JEWCTBUN B OTHOILICHHH
00BEKTOB JKUBOU TPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOJIEM.

JocTtukeHnne 1enu u3ydeHus ydeOHoro unpeamera «buosnorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcs peleHueM CIeAYOInX 3a1ay:

OCBOEHHE OOYYAIOIIMMHUCA CHCTEMBbl 3HAHUNW O OWOJIOTMYECKUX TEOPHUSX, YUCHMSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIYKallUX OCHOBOHM 1isl (hopMHUpOBaHMS MPENCTaBICHUH O
€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4yHOro MO3HaHMs, CTPOCHHH, MHOrooOpasuu H
OCOOCHHOCTSIX JKUBBIX CHCTEM pA3HOTO YpPOBHS OpTraHU3allMM, BBIJAIOIIUXCS OTKPBITUAX H
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOIOTHH;

dbopmupoBaHre y OOYYalOIIMXCS TIO3HABATENbHBIX, WHTEJUIEKTYaTbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B IIpoIiecce aHaJIN3a JJAHHBIX O MYTSIX Pa3BUTUS B OMOJIOTHU HAYYHBIX B3TJISAO0B, UACH U
MOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3allNy;

CTaHOBJICHHE y OOydaromuxcs oOmel KylabTypbl, (PYHKIHOHAIBHON TI'PaMOTHOCTH, Pa3BUTHE
YMEHHH OOBSICHATH U OIICHUBATH SBJIICHUS OKPYXAIOIIETO MUPA KUBOUM MPHUPOJIGI HA OCHOBAHUY 3HAHUI
Y OTIBITA, MTOJIYYEHHBIX TIPU U3YYCHUU OMOJIOTHH;

dbopMupoBaHHe y 00ydYarouXcsi YMEHUN WILTIOCTPUPOBATh 3HAYCHHE OMOIIOTUYECKUX 3HAHUI B
MPAKTUYECKOW JEATENbHOCTH 4YeJNOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHWUS YEJIOBEKOM JKHBOW TIPUPOJIBI,
HEO0OXOUMOCTH OEpeHOr0 OTHOIIEHUS K HEH, COONIONEHHsS STHYECKHMX HOPM TpPH MPOBEICHUU
OMOJIOTMYECKHUX UCCIIEIOBAHUNL;

OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIS TOBBIIIEHUS YPOBHS HKOJIOTMYECKOH
KYJBTYPBI, Il JOPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHS,

MPUMEHEHHE TMPUOOPETEHHBIX 3HAHMM M YMEHUH B TOBCEAHEBHOW KHU3HU [UISI OILICHKH
MOCTIEJICTBUM CBOEH JEATENbHOCTH M0 OTHOIICHHIO K OKpY’Kalollel cpelie, COOCTBEHHOMY 3/I0POBBIO,
000oCcHOBaHUE U COOII0ICHNE Mep TTPOPIITAKTUKH 3a00TI€BaHUMN.



B cucreme cpennero ooOmero oOpazoBaHusi «buosjorus», u3ydaemas Ha 0a30BOM YpOBHE,
SBIIICTCS 00S3aTeNbHBIM YYEOHBIM MPEIMETOM, BXOIAIIMM B COCTaB MPEAMETHOH 00JIacTU
«EcTecTBeHHO-HAYyYHBIC MTPEIMETHIY.

Jlnst u3ydeHus: Ouojiornu Ha 0a30BOM ypPOBHE cpelHero oOmiero oOpa3oBaHHsS OTBOAMTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 4yac B Hezelro).



COJAEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBA3b OHOJOrMH C OOIIECTBEHHBIMHM, TEXHHUUECKUMH U JIPYTHMHU
€CTECTBEHHBIMM HayKamM, (unocoduelt, 3Tukoil, scteTukoil u mnpaBoM. Ponb Ouosoruun B
(bopMHpOBaHUN COBPEMEHHOW HAYyYHOU KapTHHBI Mupa. CucTemMa OHMONIOTHYECKUX HAYK.
Metoapl MO3HAHMS SKUBOM MpHUPOAbl (HAOIIOJEHHE, SKCIEPUMEHT, OIMCAaHUE, H3MEPEHHUE,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOoTKa JaHHBIX).
JdemoHcTpaumu:
[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.
JlabGoparopHble U NpaKkTHYecKue padoThbl:
IIpaktnyeckas paboraNe 1. «Mcnonp3oBaHME pa3IMYHBIX  METOJOB IPU  HM3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.
Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.
Xussle cucrembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus: ounosnoruu. OTIn4yue KUBBIX CUCTEM OT
HEOPraHUYECKON IPUPOJBI.
CpoiicTBa OmOcHCTEM M HMX pa3HOOOpasue. YPOBHU OpraHH3alMd OMOCHCTEM: MOJEKYISPHBIH,

KJICTOYHEBIH, TKAHEBEIH, OpraHu3MEHHBIH, MONYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(6MOTeOIEHOTUYECKHI ), OMOC(EPHBIH.
JdemoHcTpamum:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHU OpraHU3aIMU KUBOM IPUPOIBD».

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XUMHUECKUH COCTaB KJIETKU. XUMHUYECKUE 3JIEMEHThl: MaKpO3JIEMEHThI, MUKPO3JIeMEeHTh. Bona
1 MUHEpaJbHbIE BEIIECTBA.

@OyHKIMH BOJBI U MUHEPAIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHue OeakoB. AMMHOKHUCIOTBI — MOHOMepbl OenkoB. HezameHumble u
3aMEHUMbIE aMUHOKHMCIOTHl. AMHHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl OE€IKOBOH MOJIEKYIIBI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAs M YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOMCTBA OEJIKOB.
buonoruueckue GpyHKIMu OEIKOB.

@depmeHTHl — Ouojoruyeckue Karanmszatopbl. CTpoeHHe (QepMeHTa: aKTHBHBIM LEHTP,
cyoctparHas crenuduuHocTs. Kopepmentsl. Burtamunbl. OTnuuns GpepMEHTOB OT HEOPraHMYECKHX
KaTaJIn3aTOPOB.

VYrieBonpl: MoHOcaxapubl (TJIOKO3a, pubo3a W J1e30KcMpubdo3a), nucaxapuabl (caxaposa,
JIAKTO3a) U MoJMcaxapupl (KpaxMai, TIMKOTeH, LeJUTi0103a). buonornueckue pyHKIUN yrieBo0B.

Junuasl: Tpurnuuepuabl, ¢ochonunuabl, crepouabl. I'uapoduiabHO-THAPOPOOHBIE CBONCTBA.
buonornueckue ¢ynknuu nunuaoB. CpaBHEHHE YTIJIEBOJOB, OEIKOB U JIMIMJIOB KaK HCTOYHHKOB
SHEPTHUH.

Hyxneunosbsie kucnorel: JIHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u gynkiun JIHK. Crpoenue u pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIMH.

Huronorusa — Hayka o kierke. Kiierounas Teopust — npumep B3auMoOJeHCTBUS uael u (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/1bl U3y4eHUs KIETKH.

Knerka kak mnenocTHas jkuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpaHna, monekynsl JJHK kak reneTnueckuii anmapar, cCucTeMa CUHTe3a Oeka.



Tuner  knerok:  sykapuoTHyeckas M npokapuoThueckas. (OcCOOEHHOCTH  CTPOEHUS
npokapuoTuyeckor kietku. Kierounas creHka Oakrepuil. CTpoeHHE JYKapUOTHMUYECKOW KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHON, Y)KUBOTHON U TPUOHOM KIIETKH.

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAs CTEHKA, IJIMKOKAIMKC, HX (QYHKIUH.
[Ina3maruyeckass MemOpana, e€ cBoiictBa u ¢yHkuuu. IluTorasma u €€ OpraHoMJbl.
OnnomemOpannbie opraHouasl kietku: OIIC, anmapar [onpmxu, nmu3ocombl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKH: MHUTOXOHJApPUH, IiacTUibl. lIpoucxoxineHune MHUTOXOHApPUN M IutacTui. Buniel
mwiactua. HememOpaHHble OpraHouAbl KJIETKH: PUOOCOMBI, KIETOYHBIN LEHTP, LEHTPUOJIH, PECHUYKH,
KryTuku. yHKINN OpraHouI0B KIETKH. Brirtouenus.

Snpo — perynsTopHbIi 1HEeHTp KieTkd. CTpoeHue sjpa: sjepHas o000J0ouYKa, KapuoriasMma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Lllneinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMuMUYECKUX JIEMEHTOB B HEXUBOW mpupoze», «Pacnpenenenue
XUMHMUYECKHX 3JIEMEHTOB B KUBOU IIPUPOACH.

Tabmus! u cxemsl: «llepuonnueckas TabauIa XUMHUYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJIbI», «brocuHTe3 Oenka», «CtpoeHne Monekynsl Oenka», «Ctpoenue depmenrta», «HyknenHoBbie
kucnotel. JJHK», «Crpoenne monexkynsl AT®», «CTpoeHue 3yKapuOTHUYECKOW KIETKH», «CTpoeHue
KUBOTHOM KIJIETKH», «CTpOEHHE DPACTUTENBHOM KIETKW», «CTpOEHHE NPOKApUOTHUYECKOH KIIETKN»,
«CTpoeHue sypa KIeTKW», «Y TIeBOAb, «JIumuasn».

O6opynoBaHue: CBETOBOM MHKPOCKOIN, OOOpYIOBaHHWE /Ui TMPOBEJACHUS HAOIIOJCHUN,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKT€pHUaIbHBIX KIETOK.

JlabGoparopHble U NpaKTUYecKue padoThbl:

JlaGoparopHnas paborta Ne 1. «M3yueHne KaTalUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpE
aMuJIa3bl WIK KaTanaas3bl)y.

JIaGoparopHas pabora Ne 2. «M3ydeHne CTpOeHHs KJIETOK PacTeHUH, )KUBOTHBIX U OaKTepuit moJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X ONUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOmeH BellecTB, WIM MeTa0oau3M. AcCUMWIALUS (TUIACTUYECKUH OOMEH) M AMCCUMMUIISLUS
(oHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Mpolecca MeTabonu3ma. Poib 3akOHOB cOXpaHEeHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa00I13Ma.

Tunsl 0OMeHa BelecTB: aBTOTPOPHBINA U reTepoTpopHbIi. Posib pepMeHTOB B 0OMEHE BELIECTB U
MIPEBPALIEHUH SHEPTUU B KIIETKE.

dotocunTe3. CBeToBas U TeMHOBast (a3bl poTocuHTesa. Peakuun ¢porocuntesa. IPHEeKTUBHOCT
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A AJIs )KU3HU Ha 3emiie. BnusHue ycnoBuii cpezpl Ha pOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIINe OakTepun. 3HaYeHUE XEMOCHHTE3a JUISl )KU3HU Ha 3eMIle.

DOHepreTuyecknii oOMeH B KieTke. PaciueruieHue BEIIecTB, BBLAEICHHE U aKKyMYJIMPOBAaHUE
SHEpPIuu B KIETKe. DTarbl SHepreTuueckoro oomena. I'nukonus. bpoxxenue u ero Buabsl. Kucnoponxoe
OKHUCJIEHWE, WU KJIeTo4yHoe JpixaHue. OxuciautenbHoe (ochopunrpoBanue. DPPEKTUBHOCTD
SHEPreTHYecKoro oOMeHa.

Peakiiun matpuuyHoro cunHresa. I'enetnueckas undopmarus u JJHK. Peanuzamnus renetndeckoit
uHpopmanuu B kieTke. ['eHeTHueckuil Ko U ero cBorcTa. TpaHcKkpunuus — MaTpuuHblid cunte3 PHK.



Tpancnauus — OuocuHTe3 Oenka. DTanbl TpaHcasauud. KogupoBanue aMUHOKHCIOT. Pois pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — Bupycel. Vctopust oTkpbitus BupycoB (/I. W. VBanoBckwuii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO I1KIa BUpycoB. bakTepuodaru. bone3nu pacteHuil, ;kUBOTHBIX
U 4eJoBeKa, BbI3bIBacMble BUpycamu. Bupyc ummynonedunurta udenoreka (BUY) — Bo3Oyautens
CIIMda. OOparHasi TpaHCKpPHUIIMS, peBepTaza M uHTerpasza. IIpodmiakTuka pacnpocTpaHEeHUs
BUPYCHBIX 3a00JICBaHHH.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, . . UBanoBckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumnbsl muTanus», «Metadomuzmy», «MUTOXOHIPHSL), «IHEPreTUUCCKHMA
obmeny, «Xmoporutacty», «Porocunte3y, «Ctpoenue JJHK», «CtpoeHne U QpyHKIIMOHUPOBAHHUE TE€HAY,
«CunTtes Oenkay, «I'enernueckuii kon», «Bupyce», «bakrepuodaruy, «CTpOSHHE U )KU3HEHHBIN UK
Bupyca CIIM1/]a, 6akrepuodaray, «Permmkanus [JJHK».

Ob6opynoBanue: moaenu-amminkammu «Yasoenue IHK u tpanckpunums», «buocunres Oenkay,
«CtpoeHue KieTkn», Mozeinb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1wk, WM OJKU3HEHHBIM 1Mk kietku. Mutepdasa u  murto3. I[lporeccsl,
npoTekaromue B naTepdase. Perumkanus — peakuus marpuaHoro cuate3a JJHK. Ctpoenue xpomocom.
XpoMOCOMHBIN HAOOP — KapuOTHM. JIUTUIOUIHBIN U TaITIOMAHBIA XPOMOCOMHBIE HAOOPHI. XPOMATU/IBI.
Luronornyeckre OCHOBBI Pa3MHOKEHHUS U UHJIMBUIYaIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenne xnetku — muro3. Craaum muto3a. lIpouecchl, mpoucxonsdiire Ha pa3HbIX CTaAMIX
MHTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi Tubeinb KJIETKH — aromnTo3.

@opMBbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrioiioe U MojoBoe. Buipl 0ecronoro pa3MHOXKEHHUS:
JielieHue HaJBOe, TOYKOBAaHME OJIHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BEreTaTHBHOE
pa3MHO)KeHHe. VICKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIS CEIEKIIHH.

[TosnoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIONOrO.

Meiioz. Craauu meiio3a. [Iponeccel, nmpoucxoasime Ha cTaausx meiiosa. [loBenenne xpomocom B
Mmerose. Kpoccunrosep. bruonornueckuii cMbIca ¥ 3HaU€HUE MeH03a.

'amerorenes — mpouecc 00pa3oBaHHS TOJOBBIX KIETOK Y >KMBOTHBIX. IloyioBbIE >Kemne3bl:
CEeMEHHUKH U su4HUKK. OOpa3oBaHME M pPa3BUTHE TOJIOBBIX KJIETOK — TraMeT (CIepMaTo30uf,
AHLEKIIeTKa) — crepMaroreHe3 U oBoreHe3. OcoOEHHOCTH CTPOEHHUs SMIIEKIETOK U CIEpPMaTO30HM/10B.
Omnonorsopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (3MOpHOreHe3). OTalbl
SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJICHHE, TaCTPYJSIUS, OpPraHOTEHE3.
[ToctomMOpuoHanbHOE pa3BuUTHE. THUMBI  MOCTIMOPHOHATBHOTO PA3BUTHUS: TMPAMOE, HEMPAMOeE
(mrnunHOYHOE). BnusiHMEe cpenbl Ha pa3BUTHE OPraHu3MoOB, (DaKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButne pacrenuii. OHTOT€HE3 I[BETKOBOI'O PACTEHHUS: CTPOCHHE CEMEHH, CTaJIHH
pa3BUTHSL.

JdemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOKEHUS OPTraHU3MOBY», «J[BOWHOE OIJIOMOTBOPEHHE Y
IIBETKOBBIX pACTeHMIT», «BereraTnBHOe pa3MHOXEHHE pacTeHUi», «JleneHne KiIeTku OakTepuiiy,
«CTpoeHHEe TMOJOBBIX KIETOK», «CTpoeHue XxpoMocoMbl», «Kierounsiii nukn», «Pemmmkanus JJHK»,
«Muro3sy, «Meito3», «[IpsiMoe u HenpsiMoe pa3BUTHEY, «] aMETOTreHe3 y MIIEKOMUTAIOLIUX U YETIOBEKAY,
«OCHOBHBIE CTaJIMM OHTOT'CHE3a.



OOopynoBaHue:  MHUKpPOCKON, MHMKpompenaparbl  «CrepMaTro30Usl  MIJIEKOIUTAIOILETr 0,
«Slilnexnerka MiEKONUTaromero», «KapuokmHe3 B KIETKaX KOpellKa JIyKa», MarHUTHas MOJEJb-
anmuakanus «Jlenenue kierkm», moaens JIHK, moaens Metada3HON XpOMOCOMBEL.

JlabGoparopHble U NpaKTHYecKue padoThbl:

JIaGoparopHas paGora Ne 3. «HaOmromeHume MuUTO3a B KJIETKax KOHYMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuass pabora Ne 4. «l3ydeHwe CTpPOEHHUS TOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTUKU. VicTopusi pa3BuTHs reHeTUKU. Ponb mUTONOrnuyM u SMOpPHOIOTHU B
CTaHOBJICHUH T'eHETUKU. BKitaj poccHilCKMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETUKU. MeETObI
TeHEeTUKH (TMOpUIONIOrMYECKUM, LMTOTeHETUYECKUH, MOJIeKYJIspHO-TeHeTHuueckuil). (OCHOBHBbIE
TCHETUYECKUE TIOHATUSA. | 'eHeTHYecKasi CHMBOJIMKA, UCIIOIb3yEeMas B CXeMaX CKpELIMBaHUM.

3aKOHOMEPHOCTH HAacJeJI0BaHMsI MPHU3HAKOB, yCTaHOBiIeHHBbIE I. Mennenem. MoHoruGpuaHoe
CKpeIllMBaHKE. 3aKOH €IMHO00pa3usi rTHOpuA0B NepBoro nokojieHus. [IpaBuio noMmuHupoBaHus. 3aKOH
paclueIIeHHs] IPU3HAKoB. I nrore3a 4nctorsl raMeT. [lonHoe 1 HeNoNnHOe TOMUHUPOBAHUE.

JurnbpunHoe CKPEILMBAHHUE. 3aKoH HE3aBUCHUMOT0 HacJIe0BaHUs IIPU3HAKOB.
[{uToreHeTnuyeckue OCHOBbI  TUIMOPUIHOIO  CKpELIMBaHUSA. AHAIU3UPYIOLIEE CKpELIUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIIUBAHUS IS OTIPE/ICICHUSI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHMe Ipu3HakoB. Pabora T. MopraHna mo CIENJIEHHOMY Haciel0BaHHIO
reHoB. HapyieHnune cremieHus reHoB B pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas1 TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enernka nosa. XpOMOCOMHOE ONpelelieHne Moia. AYTOCOMbI U TIOJOBBIE XPOMOCOMBI.
I'oMmorameTHsbI€ U reTeporaMeTHbIE OpraHu3Msl. HacnenoBanne npu3HaKoB, CLHEIUIEHHBIX € IIOJIOM.

W3meHunBOCTb. Buabl M3MEHUYMBOCTU: HEHACIEICTBEHHAs W HacleACTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XAapaKTepUCTHKAa  MOAU(PHUKAIIMOHHONM  M3MEHYMBOCTH.
BaprnannoHHBIM psag W BapuanMoHHas KpuBasd. Hopma peaknum npusHaka. KonnuecTBeHHbIE U
KayeCcTBEHHbIE MMPU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, WM TeHOTUIIMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTh. Melio3
U TIOJOBOW TpOIECC — OCHOBAa KOMOMHATMBHOM HM3MEHYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTb.
Knaccudpukanusa wmyranuil: reHHble, XpPOMOCOMHbIE, T€HOMHbIe. YacToTa M NPUYMHBI MYyTaIuil.
MyrareHHsle (akTopbl. 3aKOH TOMOJIOTUYECKMX PSJOB B HacleIACTBeHHOW wn3MeHunBoctu H. U.
Basuiosa.

BHesiepHast Hacae/1ICTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka 4enmoBeka. Kapuotun 4yenmoBeka. (OCHOBHbIE METOJbl TE€HETUKH YeJOBEKa:
TeHEAIOTUYECKUH, OIU3HEIOBBIN, IIUTOreHETUYECKHH, OMOXUMUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUH.
CoBpeMEHHOE ONPEJEIICHHE TE€HOTHIA: IOJHOT€HOMHOECEKBEHUPOBAHME, T€HOTUIIMPOBAHHME, B TOM
gucye ¢ nomomisio [111P-anann3a. HacrmencrBenHbple 3a00ieBaHms YeaoBeKa: TeHHbIE 00JIe3HU, 00IC3HI
C HACJIEJICTBEHHON TPEIPaACIIOIOKEHHOCTHIO, XPOMOCOMHBIE Oosie3HH. COMaTHYECKHE U TeHEepaTUBHbBIC
mytanuu. CTBOJOBbIE KJIETKU. [IpHHIMITEI 370pOBOrO 00pa3a *HU3HHU, TUATHOCTUKHU, MPOPUIAKTHKH U
JIeueHHs TeHeTUYeCcKUX Oose3Hel. MeuKo-reHeTHYeCKOe KOHCYIbTHPOBAaHNE. 3HAaUeHUEe METUIIMHCKOM
TeHETHUKH B MPEAOTBPAILIEHUH U JICYEHUN TeHEeTUYECKUX 3a00JIeBaHUN YelloBeKa.

JdemoHcTpaumnu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yersepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.



Tabmuuel n cxemsl: «MOHOTMOPUIHOE CKPEIMBAHUE M €r0 LIUTON€HETUYECKass OCHOBa», «3aKOH
pacuieryieHuss M €ro LUTOTeHETHYeCKas OCHOBa», <«3aKOH YHCTOTHI TameT», «Jlurubpuanoe
CKpEILLUBAHUEY, «{uronornyeckue OCHOBBI  JTUTHOPUIHOTO CKpEILUBAHUS», «Meio3»,
«B3aumonelncTBre amieabHBIX T'€HOBY», «l'€HETHYECKHE KapTbl PACTEHUH, XMBOTHBIX U YEIIOBEKay,
«['enernka nomna», «3akOHOMEPHOCTH HACJIEJOBAHMUS, CLEIUIEHHOTO C I0JI0M», «KaprOoTHuIIbl yenoBeka u
KUBOTHBIX», «BUabl M3MEHUMBOCTHY, «MoaudukannoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
¢baxTopay, «I'eHeTuka rpymni KpoBuy», «MyTalluoHHAs H3MEHUYUBOCTH.

OOGopynoBanue:  Moaenu-amIuIMKauuu — «MoHoruOpugHoe  ckpemuBaHue», «HenomHoe
JOMUHHMpOBaHue», «JurubpunHoe ckpeuuBanue», «llepekpéct XpoMocomM», MHKpPOCKON U
MUKponpenapat «JIpozodpuna» (Hopma, MyTanuu (GOpMbl KPbUIEEB U OKPAcKu Tena), repbapuii «I'opox
IIOCEBHON».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

JIaboparopHass pabora Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPHUAHOTO
CKpeUIMBaHUs y AP030(HIIbl Ha TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuast pabora No 6. «/3ydeHne MOAMQPUKANMOHHOW HM3MEHUMBOCTH, TOCTPOCHHUE
BapHAaLMOHHOTO psJla U BApUALIMOHHON KPUBOW».

JIaGoparophas pabota Ne 7. «AHanu3 MmyTtauuil y Apo30(uibl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHaau3 POAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka W IIpoliecC. 3apOoXACHHUE CEJIEeKIMH M JoMmecTtukauusd. Yuenue H. U.
BaBuioBa o0 1eHTpax MNPOUCXOXKIEHUS U MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNIEKIIMU. MaccoBbI U MHIMBUIyaJIbHBIH OTOOPHI B CEJIEKIIMU PACTEHUIN
U KUBOTHBIX. OlEeHKa 3KcTepbepa. BIM3KopoacTBEHHOE CKpellMBaHue — MHOpUIAMHT. YucTas JIUHUS.
CkpemuBanue yucThiX JuHUM. ['ereposuc, miau ruOpunHas cuia. HeponcTBeHHOE CKpellMBaHUE —
ayrOpuauHr. OtnanéHHas rulpuausanus U e€ ycnexu. VcKyccTBeHHBI MyTareHe3 M IOJIy4eHUE
MOJIUTLIONO0B. JloCTHKEHMSI CeeKIIMU pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorust Kkak oOTpacib IPOU3BOACTBA. ['€HHas WH)KEHepus. OTanbl  CO3JaHus
pexomOuHanTHOU JIHK u Tpancrennsix opranusMoB. Kierounas mHxeHepus. KieTouHble KyJabTyphl.
MUuKpOKIIOHAIBHOE pa3MHOXXEHHE pacTeHui. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJIOTMYeCKUe M 3Thyeckue mnpodiemsl. MO — renermuecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabnuie! u cxembl: kapTa «LleHTpbl MPOUCXOKAEHHUST 1 MHOr000pa3usl KyJlbTYPHBIX PacTEHUI»,
«[Topoapl mOMaIIHUX >KUBOTHBIX», «COpTa KyIbTYPHBIX pacTeHuit», «OTnanéHHas TUOpHAN3ALUs»,
«Pabotel akagemuka M. @. MBanoBay, «[lonmumionaus», «O0beKTsl OHOTEXHOJIOTHMY, «KileTouHble
KYJIbTYpPbI ¥ KIIOHUpOBaHUEY, «KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IUI0/I0B U KOPHEIIOI0B AUKUX (GOPM U KYJIbTYPHBIX COPTOB PAaCTEHMI,
repbapuii «CenbCKoX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

OKckypcusi«OCHOBHbIE METOABbl W JOCTHXKEHHUS CEJIEKIIMM pacTeHU M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN y4YacTOK, B TEMJIUYHOE
XO03SICTBO, JTAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. IBoIIOIIHOHHAS OMOJIOTHUS.

[IpennochiIiku BO3HUKHOBEHHUSI HBOJIIOLIMOHHOM TEOpUHU. DBONIOIMOHHAS TEOpPUS M €€ MECTO B
Ouosnorun. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CugzerenbcTBa 3BoOLMU. [laneoHTONOrMUECKHE: TOCIEA0BATENBHOCTh IOSBICHUS BHUIOB B
MAJICOHTOJIOTHYECKOM JieTonucH, nepexoansie (Gopmbl. buoreorpaduueckue: CXOICTBO U pa3iinuue
dayH u G10p MATEPUKOB U OCTPOBOB.

DOMOpHUONIOTHYECKHe: CXOJACTBA M pa3iuyusi SMOPUOHOB pa3HbIX BUJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHbIE OpPIaHbl, aTaBU3MBbI.
MonexkyasipHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHU3MOB  HACJICACTBEHHOCTH M OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OpraHu3MOB.

OpomounonHas teopust Y. Jlapuna. [Ipennochliku BO3HUKHOBEHMS JapBUHU3MA. J[BHKylue
CHJIBI HBOJIIOIUHM BHIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOKEHHE IMPH OTPAHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHIUBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIH O0TOOD).

Cunrernueckas Teopus sBomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUSI.

Muxkpososmrorus. [Tomynsius kak equHUIa BUIa U BOJIIOLUY.

JBwxkynme cuibl ((HakTophl) HBOJIONMHM BUAOB B Tpupoae. MYyTalMOHHBIA Mporecc |
KOMOWHATHBHAs U3MEHUYMBOCTD. [lonyIsirOHHbIe BOJIHBI U peid reHoB. M30msmuus 1 MUTpars.

EctectBenHsblil 0TO0p — HanpaBisomui pakTop 3Boonnund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Ipucrnoco0aeHHOCT, OPraHU3MOB Kak pe3ynbTaT 3Boiouuu. [Ipumepsl mpucnocobieHuit y
OpraHu3MoB. ApoMOp(O3bI  UAHOATANTALINH.

Bun wu  BumooOpaszoBanme. Kputepunm Buma. OcHOBHble (GOpMBI  BHI000Opa30BaHUS:
reorpaduyeckoe, IKOJIOrH4ecKoe.

MakposBomtonusi. Dopmbl  3BOJIONUHU:  (QUIETHYECKas, [JUBEPreHTHAs, KOHBEPIeHTHAs,
napajuienpHas. HeoOpaTuMocTh 3BOMIOIHH.

[IpoucxoxaeHne OT HecNeuHaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas crnenuanTu3anus.
AnanTuBHas paguarus.

JdemoncTpanum:

[oprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens,
®. Mromiep, A. H. Cesepiios.

Tabnuiel U cxeMbl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emie», «3apOAbIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «@Popmbl 00pbOBl 3a cyliecTBoBaHHE», «EcTecTBeHHBIN 0TOODPY,
«MHoroobpasue copToB pacteHuit», «MHoroobpazue TOpOJX KHMBOTHBIX», «llomynsauuny,
«MyTanuonHass U3MEHYHBOCTBHY», «ApoMopdo3b», «amoananranum», «OOmas JaereHepamus»,
«IBmxynme cumnbl 3Bomtonuny», «Kapra-cxema mapmipyra myremectsus Y. JlapBunay, «boprba 3a
cymectBoBaHuey», «lIpucnocobieHHocts opranuzmoB», «l'eorpaduueckoe BUA00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000pA30BaHHE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPAaCKH, HAOOp MJIO/I0B U CEMSH,
Kosuteknus «[IpuMepsl 3alUTHBIX TPUCTIOCOOIEHUH Y KUBOTHBIX», MOJeNb «OCHOBHBIE HAMpPaBICHUS
HBOJIIOLIUMY, 00BEMHASA MOJIeNIb «CTPOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckas kapra mupa, KouieKus «PopMbl COXPAHHOCTH MCKOMAEMbIX JKUBOTHBIX U
pactenuii», ™mozens ammmkamus «llepekpéct xpomocom», BiaxHble mpenapaThl «Pa3Butue
HaceKoMoroy, «Pa3BuTue IArymkuy», Mukponpemnapar «J{posoduna» (Hopma, myTaruu GOpMbI KPUTHEB
Y OKpacKH TeJja).

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:



JlabopaTtopHas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHUESCKOMY KPUTEPHION.

JIaGoparopnas pabora Ne 2. «OnucaHue nMpUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuyHble IpEICTaBICHUS O 3apOKJICHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHHUS KU3HU
Ha 3emJsie: abuoreHe3 M MaHCHepMUs. XUMHYECKas HBOJIONUSA. AOWOTEHHBI CHHTE3 OPraHUYECKHX
BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE XUMHYECKOM 3BOJIOLUU.
Hauanpabie sTanel Ouosiormveckoit sBomonuu. ['mmoresa PHK-mmpa. dopmupoBanue mMemMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHUE MPOTOKJIETKH. [lepBbie kieTku u ux spomtouns. @opMupoBaHue OCHOBHBIX
TPYII )KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickas U NpoTepo30McKas 3pbl.
[Taneo3oiickas 3pa u €€ mepuoAbl: KEMOPHHCKHA, OPJOBHKCKHH, CHIYPHHUCKUN, JE€BOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKkas 3pa u €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiauMaTa M TeoJIOTMYECKUX MporeccoB. (OCHOBHBIE ATalbl 3BOJIOLUU
PaCTUTENBHOTO U >KMUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHil U XUBOTHBIX. [losBIeHUE, pacuBeT u
BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MUpa Kak OTpa)xxeHue 3BOJoLUU. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIIbI
OpraHU3MOB.

OBOJIIOLIMS YEJIOBEKAa. AHTPOMNOJIOTUs Kak Hayka. Pa3BuTue mpencTaBlieHU O MPOMCXOXKIECHUU
yenoBeka. Meronpl u3ydyeHMsl aHTponoreHeza. (CXOACTBa W pa3iuuMs YEJIOBEKAa M KUBOTHBIX.
CucremaTHueckoe MOJI0KEHUE YeI0BeKa.

JBmxymue cuibl (dhakTopsl) aHTpornoreHe3a. HaciencTBeHHass H3MEHYMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHHE OPYAU TPYAQ, MBIIIJICHHE, PEUb.

OCHOBHBIE CTaIUU M BETBU SBOJIOLMU YEJIOBEKA: aBCTpajonuteku, Yemnosek ymensiid, YemoBek
npsaMoxo i, Yenoek HeanaepranbCKuid, UenoBek pasymHbld. HaXoIKM HMCKOMAaeMbIX OCTaTKOB,
BpeMs CYLIECTBOBaHMsI, 001aCTh pacpOCTpaHEHUs, 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIE OOJNIBIIME pachl: €BpONEOUAHAas (eBpasuiickas), HeErpo-
aBCTpaJIONIHAs (3xBaTOpHAaNbHAs), MOHTOJIOMTHASI (a3maTcko-aMepHKaHCKas). Yeptol
MPUCIIOCOOJIEHHOCTH TMPEACTABUTENECH YEIOBEUECKUX pPac K YCIOBUSAM CYyIIEeCTBOBaHUS. EIHMHCTBO
yenoBeuecknx pac. Kputuka pacusma.

JdemoncTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. UI. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuupl u cxeMbl: «Bo3nukHoBeHHEe COTHEYHOW CUCTEMBbI», «Pa3BUTHE OPraHMYECKOTO MHUPAY,
«PactutenbHas knetka», «KuBotHas kneTtka», «[Ipokapuorndeckas kierka», «CoBpeMeHHas cUCTEMa
OpraHMYecKOro Mupay», «CpaBHEHHE aHATOMHUYECKUX YepT CTPOCHHS YEIOBEKAa U UYeIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJlC€OHTOJIOIMYECKUX HaXOJOK IPEIKOB COBPEMEHHOTO YelOBEKay,
«/lpeBHenmue moamn», «JIpesaue moan», «l[lepBeie COBpeMeHHBIE IO, «HenoBeueckue paco».

Ob6opynoBanue: Mmymsiku «lIporcxoxaenue yeaoBeka» (OIOCTbI aBCTPANONUTEKA, TUTEKAHTPOIIA,
HeaH/IepTaliblia, KPOMAaHbOHIIA), CICTIKU WM N300paKeHHsI KAMEHHBIX OPYIHil MepBOOBITHOTO YeIOBEKa
(xaMHU-UOMIEpHl, pyOua, ckpebdiia), reoXpoHoIornyecKas Tadnuua, Kowekuus «@opMbl COXpaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTEHHIT».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuueckass pabdora Ne 1. «M3yueHHe HCKOMAEMBbIX OCTAaTKOB PACTEHHH M >KUBOTHBIX B
KOJUIEKIIHSX .



OKCKypcusi «DBOJIIOIUS OpPraHUYECKOro MHupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WIIH
KpaeBeaueCKU My3eil).

Tema 3. OpranusMsl U OKpyKalIIas cpeaa.

DKoJorusl Kak Hayka. 3a/ladydl U pasfelibl SKOJOTHH. MeToAbl SKOJIOTHYECKUX HCCIeI0BaHUM.
DKOJOTrH4YeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, [IOYBEHHA,
BHYTPUOpPraHU3MEHHasl.

Okonoruueckue  (axktopel. Krnaccudukamus skomoruyeckux — (akTopoB:  aOMOTHYECKUE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBrE 3KOIOorndeckux (PakTopoB Ha OPraHU3MBbI.

AbuoTnueckue (axkTOpbl: CBET, TeMIepaTypa, BiIaxkHOCTh. Portonepuonusm. [Ipucnocobienus
OpPraHU3MOB K JIEHCTBHIO aONOTHYECKHX (haKTOPOB. BHoIOrnuecKkne puTMel.

buotnueckue dakropsl. Buasl OMOTHYECKHUX B3aMMOJCHCTBHUIl: KOHKYPEHLHUS, XUIIHUYECTBO,
cumbuoz u ero Qopmel. Ilapasutusm, koomepaius, MyTyald3M, KOMMEHCAIN3M (KBapTHPAaHCTBO,
HaXJICOHMYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HAuYeHHWE OWOTUYECKUX B3aUMOACHCTBHIA IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKHU Moy saui. OCHOBHBIE MTOKA3aTeIN MOIMYJISLUHN: YUCICHHOCTb,
IJIOTHOCTD, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaLHsl. JMHAMUKA YUCICHHOCTH MOMYJISIIIUYA U €€
perynanus.

JdemoHcTpaumnu:

IToptpetsl: A. I'ymbonbaT, K. @. Pynse, 3. I'ekkens.

Tabmuupel u cxemsl: kapta «l[Ipupognsie 30HBI 3emuu», «Cpeabl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy», «llomynsuun», «3aKOHOMEPHOCTU POCTAa UYUCIEHHOCTH MOMYJISLIUN HHDY30pUU-
Tydenbkny, «[lumesbie nenm».

JlabGoparopHble H NpaKTHYecKue padoThbl:

JIaGoparopHas pabora Ne 3. «Mopdoaoruueckue OCOOEHHOCTHM PAcTeHU M3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa.

ITpakTruyeckas padora Ne 2. «IToncuér mIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooOmecTBa M IKOJTOTHYECCKHE CHCTEMBI.

CoobmectBo oprann3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BUAOBas, MPOCTPAHCTBEHHAs,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3u B OMOLIEHO3E.

Okosorndyeckue cucreMbl (9kocucremsl). Ilonatue 00 »sKkocucteMe U OUOTEOIEHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHUCTEMBI: ITPOIYLEHTHl, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BELIECTB U MOTOK SHEPruu B dKocHucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KocHUcTeMbl. [IuiieBbie
uenu U cet. OCHOBHBIE MTOKA3aTeNN IKOCUCTEMBI: OMoMacca, MPOAYKIHUA. DKOJIOTHYECKUE MUPAMU/IbI:
NPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3SKOCHCTEM: YCTOHYMBOCTb, CaMOpPETYJISAIUs,
passurue. Cykueccus.

[IpupomHble SKOCHCTEMBI. OJKOCUCTEMBI O3€p M pEK. OKOCHUCTEMa XBOWHOIO  WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTEHHBIE  HKOCUCTEMBI. ATpPO’KOCHUCTEMBI.  YpOoskocucTeMmbl. buonoruuyeckoe u
X03SICTBEHHOE 3HAUYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTop ycroWumBocTH dSKocucTeM. CoxpaHeHne OHOJOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouochepst. XKusoe
BemiecTBO M ero ¢yHkuuu. OcoOeHHOCTH Ouocdepsl Kak I1o0anbHON 3KocucTeMbl. J{nHamMHueckoe
paBHOBecHe U oOpaTHas CBsI3b B buocdepe.



KpyroBopots! BeliecTB 1 OMOT€0OXUMHUYECKUE ITUKIIbI 3JIEMEHTOB (yriieposa, a30Ta). 30HaIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBedectBo B Omocepe 3emuu. AHTpomnoreHHbIe HW3MEHEHUs B Ouocdepe. ['mobambHbIC
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiectBoBaHMe MpHUPOAbI M uenoBeuecTBa. CoxpaHeHwe OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctd Onocdepsl. OcHOBa palMOHATIBHOTO YHPABICHHUS MNPHUPOJHBIMH pecypcaMd H HUX
ucnoib3oBanue. JlocTimkeHust OMOJIOTHU M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuuper u cxembl: «llumesble nenun», «buoneHos: coctaB U cTpykrypa», «lIpupoansie
coobmiectBay, «llenn nutanus», «IKomoruueckas nupamuaay», «buocdepa u yenoek», «IKocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «JKOCHUCTeMa XBOMHOro iseca», «buoueHo3 Bomoéma», «ATpOLEHO3Y,
«[IpumepHbIE aHTPOINOIEeHHbIE BO3JEHUCTBUS Ha MPUPOAY», «BakHeHIIne HCTOUYHUKU 3arpsi3HEHUS
BO3/yXa U TPYHTOBBIX BO1», «[louBa — BaxkHeiimas cocrapistomas o6nocdepsn», «DakTopsl aerpagaiuu
nouBy», «llapHukoBeii 3¢ dexT», «DaKTOpbl PamuOaKTUBHOTO 3arpsisHEHUs Omocdepsr», «OO0mas
CTpyKTypa Ouocdepnl», «PacmpocTpanenue xu3HH B Ouochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3zora B Ipupoe.

Ob6opynoBanue: Monenb-anmukanus «Tunuyaele OuoneHo3b», Tepbapuii «PacTuTenbHBIC
cooOmiecTBay, kKouteknuu «buorneno3y», «Bpeautenn Ba)XHEHIIMX CEIbCKOXO3SWCTBEHHBIX KYIBTYPY,
repOapuu U KOJJIEKLIUU PACTEHUH U >KUBOTHBIX, MPUHAAJIEKAIINE K PA3HBIM SKOJIOTHUYECKUM TpyIIam
onHoro Bunaa, Kpacunas kuura Poccuiickoit @enepaiiu, n300paxeHusi OXpaHsIeMbIX BHIOB pacTEHUI U
KUBOTHBIX.



IIJNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOTPAMMBI 110 BUOJIOI'MW HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUWA

Cornacao ®I'OC COO, ycraHaBIMBaIOTCs TPEOOBAHUS K PE3yIbTaTaM OCBOCHUS 00YUaIOUIMMHUCS

IpOrpaMM CpeaHero o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JNMYHOCTHBIX pe3yJbTaTOB OCBOEHUS IpeaMmeTra «bHoJIorus» BBIIEIEHBI CIENYIOLNe
COCTABJISIIOLIME: OCO3HAHNE OO0YYAIOIIUMUCS POCCUHUCKOM TpaXKAaHCKOM MIECHTHUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENICHHUIO, HATMUYME MOTUBALMK K 00y4eHHI0 OHOJI0oruy,
LIeJICHANPaBJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPATUIMNA pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD M CIIOCOOHOCTH 00yYaroIInuXCs
PYKOBOACTBOBATbCA B CBOCHU JACATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMH, IPUCYILIMMHU
cucreMe OHOJOrMYecKoro oOpa30BaHUs, HaJIW4YME HKOJOTMYECKOro IPaBOCO3HAHUS, CIHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HCHHBIEC TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS Mpeamera «buosiorusy IocTUraroTcs B €IMHCTBE Yy4€OHOW U
BOCIIUTATEIbHOM IEATEIIBHOCTH B COOTBETCTBUH C TPAAULMOHHBIMA POCCUHCKMMU COLMOKYJIBTYPHBIMH,
UCTOPUYECKMMU U JYXOBHO-HPABCTBEHHBIMHU II€HHOCTSMH, HPUHATHIMM B OOIIECTBE NpaBWIIAaMU U
HOpMaMH{ MOBEJICHHsI U CHOCOOCTBYIOT IpOILlECCaM CAMOIO3HAaHUS, CAMOBOCIMTAHUS M CaMOpa3BUTHS,
pa3BUTUS BHYTPEHHEH MO3ULUMU JIMYHOCTH, IMATPUOTHU3MA, YBAXEHUS K 3aKOHY M IIPABONOPAIKY,
YeJIOBEKY TPy/la ¥ CTaplIeMy IOKOJIEHHUIO, B3aUMHOT'O YBaXXEHUsI, OEPEKHOT0 OTHOLIEHUS K KYJIbTYPHOMY
HacJIEUI0 W TpaJuLUsAM MHOTOHalMoOHanbHOro Hapona Poccuiickoit ®enepaunn, mnpupone u
OKpYKaroIllel cpefe.

JInuHOCTHBIE pe3yNabTaThl OCBOEHHUS yueOHoro mpeamera «buosorus» HOMKHBI OTpaxarb
TOTOBHOCTH U CITIOCOOHOCTH 00YUAIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH TO3UITHCH
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OpPHEHTAlUi, IO3UTHBHBIX  BHYTPEHHHUX  YOEKICHHUH,
COOTBETCTBYIOLMX TPAAULMOHHBIM IIEHHOCTSM POCCHHCKOr0o OOLIecTBa, pacIIUpeHUue >KU3HEHHOI'O
ONBbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE pEeaTU3allMM OCHOBHBIX HANPABICHHM BOCIHMTATEIBHON
JEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1)rpaaaHcKoro BOCHUTAHMSA:

c(OPMHPOBAHHOCTh TPAXKJAHCKONH MO3MLMHU OOYYaOLIErocss Kak akTUBHOIO M OTBETCTBEHHOIO
YIeHa POCCUIICKOro 00I1IecTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JIEATETLHOCTH MPHU CO3/JaHUN Y4EOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U M03HABaTEIbHBIX 33J1ay, BHIIOJHEHUH OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTBh OMPENENATh COOCTBEHHYIO IO3UIIMI0O 1O OTHOILIEHUIO K SIBJICHHMSIM COBPEMEHHOM
JKH3HH U OOBICHITEH €€;

YMEHHUE Y4YUTHIBaTh B CBOMX JEMCTBUAX HEOOXOJUMOCTh KOHCTPYKTHMBHOI'O B3aMMOJIEHCTBHS
Jro/Ie C pa3HbIMU YOEXKACHUSAMH, KYJIbTYPHBIMHU LIEHHOCTSIMHU U COLIMAIIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHEHUS YU€OHBIX, T03HABATEIbHBIX
U MCCIIEIOBATENbCKUX 3a]ad, YBAKUTEJIBHOIO OTHOIIEHUS K MHEHHMIO ONIMOHEHTOB IMPHU O0OCYXIEHUU
CTIIOPHBIX BONPOCOB OMOJIOTHYECKOTO COJEPKAHMUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpMUPOBAHHOCTh POCCUHCKOM IpaXKAaHCKOW MIEHTUYHOCTH, TaTPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoauHoM, ropnocTu 3a CBOM Kpai, cBOXO Poauny, CBOM SA3BIK U
KYJIBTYpPY, IPOILIOE U HACTOSIEE MHOIOHALIMOHAIILHOTO Hapoaa Poceuu;




LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIUIO W MaAMITHUKAM IMPUPOJBI, JOCTHKEHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIA] POCCHMCKMX YUYEHBIX B CTAaHOBIICHHUE WM pa3BUTHE OWMOIIOTHH,
MOHMMAHUS 3HAYeHUs OWOJIOTMH B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU 4YEJIOBEKa U COBPEMEHHOI'O
00111eCTBA;

ujciHas yOexIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 32 €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOr0O HapOAa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYAallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJUTENSM, CO3JaHHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOYas OJCTETUKY ObITa, HAy4YHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHNE YMOITMOHAIIBHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJICHUE NPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnueckoro BocnuTanus, (GopMHPOBAHMS KYJbLTYPbl 30POBbSI M 3MOIHMOHAJIBHOIO
Os1aronosyqus:

NMOHMMAaHWE W pealu3alus 370poBoro u 0Oe3omacHOro obOpasza JKHU3HH (30pOBOE MUTAHHE,
COONIOZICHHE THUTMEHWYECKHX MPaBHJI M HOPM, COaTaHCHUPOBAHHBIM pPEXKUM 3aHATUH U OTABIXA,
perynsipHasi ¢u3UYecKass aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIEHHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBbIO;

MOHMMAaHHE IIEHHOCTH MPaBHJI MHAWBUYATFHOTO W KOJUIEKTUBHOTO OE30MACHOTO IMOBEACHHS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCJIEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsS, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTh K AaKTHUBHOM JEATEIHHOCTH TEXHOJOTHMUYECKOW W COLMAIBLHON HAMpaBICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIILHO BBITIOJHSITH TAKYIO IESITEIIbHOCTD;

UHTEpEC K pa3muuHbiM cdepamM MpoPecCHOHANbHON AEATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKH I1elecoo0pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY JKM3HH Ha 3emMiie, OCHOBE
€€ CylLIeCTBOBaHUS;

MOBBIIICHUE YPOBHS AKOJIOTUYECKON KYIBTYpPhI: TPHOOPETEHNE ONBITA TUNIAHUPOBAHUS ITOCTYITKOB U
OIICHKH UX BO3MOXHBIX TTOCJICICTBUM JIJISI OKPYXKAIOIIEH CPEJIbL;

OCO3HaHHUeE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MMyTel HX pelieHus;

CIIOCOOHOCTh HUCMOJNB30BaTh MPUOOpETaeMble TMPU W3YYCHHHM OUOJIOTMU 3HAHUS U yMEHUs MpH
pemeHun TMpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOJIB30BAaHUEM (COOIOICHHE TIPABHI



MOBEJICHUs B MPHUPOJE, HANPABIECHHBIX HA COXPaHEHHWE PABHOBECHS B JKOCUCTEMAaX, OXPaHy BHUOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JEHCTBUN, NPUHOCSALIMX BPEIl OKPYKAKOLIEH NPUPOJHOU CpEAE, YMEHHUE
IPOTHO3UPOBATh HEOJArONPUSTHBIE JKOJIOTUYECKUE MOCIEACTBUS MNPEINPUHUMAEMbIX JEeUCTBUN U
peoTBpallaTh UX;

HaJIMYMe Pa3BUTOrO IKOJIOTUYECKOTO MBILUIEHHUS, 3KOJIOTMYECKON KYJIbTYpPBI, OIBITA JESATEIbHOCTH
DKOJIOTMYECKON  HAIpaBIEHHOCTH, YMEHHMS  PYKOBOACTBOBATbCA MMM B I1I03HABATEJIbHOM,
KOMMYHHUKATUBHOW M COLUAIbHON MPAaKTHUKE, TOTOBHOCTU K yYacTHIO B NMPAKTUYECKOW AEATeIbHOCTU
9KOJIOTHYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAYKU
U OOLIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha TUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPULICHCTBOBAHUE SI3bIKOBOM M UYHUTATEJIbCKOW KYJBTYpbI KaK CPEICTBA B3aUMOACUCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA;

NOHMMAaHUE cheuuuky OHOJOTMM KaK HayKH, OcCOo3HaHus €€ poiu B (HOPMHUPOBAHHUU
palMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUH LIEIOCTHOTO MPEICTABICHUS 00 OKpYXKaIoIEM MUpE
KaK O €JUHCTBE IPUPO/Ibl, YEIIOBEKA U OOIECTBA, B TO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEN U pPELICHUH
po0JieM COXpaHEHUs IPUPOJTHOTIO PABHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUU Ui COBPEMEHHOW HMBHIM3ALMU: 00eCreYeHuss HOBOTO
YPOBHSI pPa3BUTHUA MEIUIMHBL, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX pemaTh
pecypcHbIe MPOOJIeMBbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTeH BBIXOAA M3 TIO0ATBHBIX 3KOJOTHYECKHX
npobiieM u obecrieueHus Iepexoja K YCTOWYMBOMY pAa3BUTHIO, PALMOHAIBLHOMY MCIIOIb30BaHUIO
MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIOTMYECKUX 3HAHUW B LEJISIX TMOBBIIICHUS OOIIei
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIMOHAJIbHOW I'PaMOTHOCTHU
obyyJarontuxcsi, GoOpMHUPYyEMOM NMPU U3yUEHUU OMOJIOTHH;

NOHMMAaHME CYIIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TMOJIyuaeMble 3HAHUS Ui aHajdu3a U OOBSCHEHHUS SBICHUN OKpPYKAIOIIET0 MHpa U
IPOUCXOAIMINX B HEM H3MEHEHHUH, yMEHHUe JesnaTh 00OCHOBaHHBIC 3aKIIOUYEHHS Ha OCHOBE HAy4YHBIX
(akTOB ¥ UMEIOIIMXCS TAaHHBIX C LIEJIBIO MTOJIyUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS I pelleHHus MpolieM B
pealbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAay4YHOM JESTEeNIbHOCTH, TOTOBHOCTb OCYILECTBISATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITENIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHHIO M caMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI MO OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonaorusy BKIIOYAIOT: 3HAUUMBbIE
Uit (OPMUPOBAaHUS  MHPOBO33PEHUA  OOYYAIOMIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIPEAMETHBIE)
oOIIeHayYHbIE TOHATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOU KapTHHBI MUpa U CHEIU(PUKY METOJIOB
MO3HAHUS, MCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPIHs, SIBIEHHUE, MpoIecc, cCUcTeMa,
HayyHbId (DaKT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIe0BaHUe, HaOII0JCHUE,
U3MEpEeHHe, DSKCIEepUMEHT U JPYruxX), YHHUBEpcalbHble YydeOHble JeHCTBUS (TIO3HABaTENbHBIE,
KOMMYHHUKATHBHBIC, PETYISATHUBHBIC), oOecrnieunBaromme GopMrupoBaHue (HyHKIIMOHATLHOW IPaMOTHOCTH
U COIMAIBbHONW KOMIETEHIIMH OOYy4aromMXcs, CIOCOOHOCTh O0y4aroIUMXcs HCHOJIb30BATh OCBOCHHBIE



MEXIUCUUIUIMHAPHBIE, MHPOBO33pPEHUECKHE 3HAHUS W YHHUBEpcajdbHble YydeOHble JAEWCTBUS B
I03HABATEJIbHON U COLIMATIbHOM MTPAKTUKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEIHEro OOIIero O0pa3oBaHMS TOJKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1)0a30Bble JIOTHYECKHUE JeiicCTBUS:

CaMOCTOSITENILHO (POPMYIUPOBATH U aKTyaIHU3UPOBATh MIPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHanu3a, CUHTE3a,
CpaBHEHUs, KiaccudUKau, 0000IIeHHsI), paCKPhIBATh CMBICT OMOJIOTHYECKUX TMOHATHH (BBIICIATh MX
XapaKTepHBIC IPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSITHSIMH ),

OTIPECIIATh ENU ACITEILHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCUTH
pe3yJbTaThl ACSITENLHOCTH C IOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE OHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO AHAJOTHH), BBISBIISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIHpPOBATH BBIBOJBI H
3aKJTIOUYCHHUS,

NPUMEHSTh CXEMHO-MOJENbHbIE CpeACTBa IS TNPEJCTABICHUS CYIIECTBEHHBIX CBSI3ed W
OTHOILIIEHUHA B U3Y4YaEMBIX OHOJIOTMUECKMX OOBEKTaX, a TakXe MPOTUBOPEUUM Pa3HOTO pPO/a,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IJIaH pEIIeHUs NpoOJieMbl ¢ Y4Y€TOM aHalli3a HMEIOLIUXCS MaTepHalbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OLICHUBATH
PHUCKHU TIOCIICACTBHIA NESTSILHOCTH,

KOOPJAMHHUPOBAaTh M  BBHIIOJHATH pabOTy B  YCIOBUSX PEAITbHOrO, BUPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2)0a30Bble HCCIEA0BATEIbLCKHE IEHCTBHSI:

BJIQ/IeTh HAaBBIKAMU y4eOHO-MCCIENOBATENLCKOM U TPOEKTHOM JeATENbHOCTH, HaBBIKAMH
paszpenieHus: mpobiieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY TMOUCKY METOIOB PEIIeHUs
MPAKTUYECKHX 337124, IPUMEHEHHUIO PA3IMYHBIX METOOB ITO3HAHUS;

UCIIOJIb30BAaTh  PA3IMYHBIC BHJBI JICATCIHPHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIIPETAINU, TPEOOPa30BAHNUI0 U TPUMEHEHHUIO B yUEOHBIX CHTYaIUSX, B TOM YHCIIE MPHU CO3JAaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

GbopMUPOBATh HAYYHBIH THUI MBINUICHHUS, BJIANCTh HAYYHOW TEPMHUHOJOTHEH, KITIOYCBBIMU
MOHSITHSIMHA U METOJIAMU;

CTaBUTH U (popMynHpoBaTh COOCTBEHHBIE 337a4l B 00PAa30BATEIbHON JEATENLHOCTH M )KU3HEHHBIX
CUTYaIUsX;

BBISBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3U W aKTyaJIM3MPOBATh 3aJady, BBIIIBUTATh THIIOTE3y €€
pElIeHHs, HAXOJWUTh APTYMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPXKIACHHM, 3aJaBaTh MapaMeTphl H
KPUTEPUU PELICHHUS;

AHATM3UPOBAThH TOJIYYCHHBIE B XOJ€ PEIICHUS 3a/ladl Pe3yJabTaThl, KPUTUYECKH OIICHHBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsM, OIICHUBATh IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh  IICJICHANIPABIICHHBIM TMOMCK TIEpeHOca CPEeICTB U CIOCOOOB JACWCTBHUS B
po(hecCHOHATLHYIO CPey;

YMETh IMePEHOCUTH 3HAHUS B TTO3HABATEIILHYIO M MPAKTHYECKYIO 00JIACTH )KU3HEACITCILHOCTH;



YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00s1acTeil;

BBIIBUTATh HOBBIC WJIEH, TpeIaraTh OPUTHHAIBHBIC MOAXOABI U PEIICHUS, CTABUTHh MPOOIEMBI U
3a/1auu, JOIMYCKAIOIINE AIbTePHATUBHBIC PEILICHMUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHHMKAX MH(POpMAIUHU (TEKCTe y4eOHOro MmocoOus, HaydyHO-
MOMYJISIPHOU JTUTEpaType, OMOIOTHYECKIX CIIOBAPSIX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B
WNHTrepHeTe), aHATU3UPOBATh WHQPOPMAIUIO PA3NIMYHBIX BUIOB W (OPM TMPEICTABICHUS, KPUTHUICCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

dbopMyIUpOBATh 3aMPOCHl U MPUMEHSITH PA3IUYHBIE METO/IBI MPU MOUCKE U 0TOOpe OMOIOTHYEeCKON
uH(pOpMaIIMK, HEOOXOAUMOH JIJIs BBITIOJIHCHUS yU4SOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCMOJB30BaHUS  HMH(DOPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY MpencTaBiIeHHs OMOJIOTMYECKO MH(OpMAaIiu
(cxembl, TpaduKH, JUArpaMMBbl, TAOIHIIBI, PUCYHKH U JIPYTOe);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOIOTHUECKON HHPOPMAIIHCH:
NPUMEHSTh XUMHUYECKHe, (PU3HUecKre U MaTeMaTUYeCKrue 3HaKH U CUMBOJIBI, (OpPMYIbl, aOOpeBUaTypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U IPE0OPa30BLIBATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3alIMTHl WHPOpPMAIUH, WHOOPMAIMOHHOW OE30MacHOCTH
JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

1)oomenue:

OCYIIECTBIISATh KOMMYHUKAIIMM BO BCEX cdepax >KU3HHM, aKTHUBHO YJYacTBOBAaTh B JUAJIOTE WIIH
JTMCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHE 3a/laBaTh BOMNPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTEIILHO BBINOJHEHHUS MpEAiaraeMoil 3ajaun, yYuThIBaTh UHTEPECHl U COTIACOBAHHOCTH MO3ULIUN
JOPYTUX YYACTHUKOB JIMAJIOTa WU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJdbHBIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEIIOCHUIOK BO3HUKHOBCHHSI KOH(IMKTHBIX CHTYaIlMi, YMETh CMSTYaTh KOH(JIMKTBI W BECTH
MIEPErOBOPHI;

BIIQJIETh PA3IUYHBIMU CHOCOOaMU OOIICHHS W B3aUMOJACHMCTBHS, MOHUMATh HaMEpPEHUs APYTUX
JOJIeH, TIPOSIBIISITh YBOKUTEIIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOUM dopme popmynupoBaTh
CBOM BO3PaXKECHUS;

pa3BEPHYTO U JJOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMecCTHAs AeSITeJIbHOCTD:

MMOHMMATh ¥ HCIOJI30BAaTh NMPEUMYIINECTBA KOMAHIHOW W WHIWBUYyaTbHOW PabOTHI IPH PEIICHUH
OHoJOru4eckod MpoOieMbl, OOOCHOBBIBaTbH HEOOXOAMMOCTh IPUMEHEHHS TIPYHNHOBBIX  (opM
B3aMMOJICHCTBYSI IPU PEIICHUH yueOHOU 3a/1auH;

BBIOMpaTh TEMATUKy M METOJAbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0T0 YjeHA KOJUICKTHBA;

MIPUHUMATH IIeJIH COBMECTHOMU JIEATEIILHOCTH, OPTaHU30BBIBATh M KOOPIMHUPOBATH JIEHCTBHS TIO €€
JOCTHKEHHUIO: COCTaBIIATh IJIaH JACWCTBUIA, pacmpefensTh pOIU C YYETOM MHEHHH YYaCTHHKOB,
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHWBATh KA4yeCTBO CBOEr0 BKJIAJa M KAXKJIOTO YYaCTHHMKA KOMAH/bl B OOMIMN PE3ysibTaT IO
pa3zpaboTaHHBIM KPUTEPUSIM;

mpeiaraTh HOBBIE TIPOEKTHI, OILIEHWBATh HJIEU C TO3WIMM HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;



OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE MOBEACHHWE B PA3IMUHBIX CUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

OBsJiajieHNe YHUBEPCAJIbLHBIMH PeryisTHBHBIMM el CTBUSIMU:

1)camoopranuszaums:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS Ui BBIABICHUS MPOOJIEM U MX pEIICHUS B JKU3HEHHBIX U
y4eOHBIX CHUTYalLlUsX;

BHIOMPAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHWH IIEJEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
NEHCTBUSIX W TOCTYNKAaxX II0 OTHOIICHHWIO K KUBOM MPHUPOAE, CBOEMY 3J0POBBI0 U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYILIECTBIIATH MIO3HABATEIBHYIO JCSITEIbHOCTD, BBIABISATH MIPOOJIEMBI, CTAaBUTh U
¢dopmynHupoBaTh COOCTBEHHBIE 331a4H B 00Pa30BaATEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTABJIATh IUIAaH pEUICHHS MpoOJeMbl € YYETOM HMMEIOIIMXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacmmMpsATh paMKi y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO IIMPOKON SPYIUIIUH B Pa3HBIX 00JIACTSIX 3HAHUH,
MOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBCHbD.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMH II03HABATENFHOW pEeQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHUA W
MBICTUTENIBHBIX MPOIECCOB, WX PE3yJIbTaTOB M OCHOBAHMM, HCIONB30BATh MPUEMBI pedICKCUU IS
OLICHKH CUTYaIlHH, BIOOpPA BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJTN3E PE3YNIbTAaTOB JACATEIbHOCTH;

3)npunsaTHe ce0A M APYrux:

NpUHUMATD ce0sl, TOHUMast CBOM HEJAOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yNIbTAaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INPEIMETHBIE PE3YJIbTATbBI

[IpenmeTrHble pe3ynbTarhl ocBoeHus mnporpaMmMmbl COO mno Ouosornn Ha 0a30BOM YpPOBHE
BKJIFOYAIOT crieruduueckue s yueOHoro npeamMera «buosiorus» HaydHble 3HAHUS, YMEHHS M CIIOCOOBI
JNeMCTBUI 10 OCBOEHMIO, HMHTEPIpPETalud W MPeoOpa3oBaHMIO 3HAHHWM, BHIBI JAEATEIBHOCTH 10
MOJYYEHHUI0O HOBOTO 3HAHUS M NMPUMEHEHHMIO 3HAaHUHM B Pa3NUYHBIX Y4E€OHBIX CHUTyallUiX, a TaKKe B
peabHBIX JKU3HEHHBIX CHUTYyallMsIX, CBA3aHHBIX ¢ Ouosiorueid. B mporpamme mpeameTHble pe3ysbTaThl
NPEeICTaBJICHBI 110 TOJIaM 00yJeHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mpeamera «buonorus» 6 10 kKnacce OTKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HaydYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAaHHM COBPEMEHHOW €CTECTBEHHO-HAay4yHOH KapTHHBI MHpa M HAy4YHOTO
MHUPOBO33PEHHUS, O BKJAJE POCCUHCKUX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B DPAa3BUTHE OHOJOTHH,
(YHKLIMOHATBHOI IPaMOTHOCTH Y€JIOBEKa JJIs peIlleHUs )KU3HEHHBIX 3a71ay;



YMEHHUE pacKpbIBaTh COJACpKAHWE OUOJOTMYECKUX TEPMUHOB M IOHATUH: JKU3Hb, KIIETKa,
opranusM, Metrabonu3M (OOMEH BEUIECTB W MPEBpAIIEHUE SHEPruu), TOMEOocTa3 (CaMOperyJIsius),
YpOBHEBAsi OpraHu3allisl JKUBBIX CHUCTEM, CaMOBOCIPOM3BEIEHHUE (PENpOayKIHs), HACIEACTBEHHOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHUE u3jaraTb OMOJIOrH4ecKue TeOpuH (KJIETOYHAsl, XpOMOCOMHAs1, MyTallMOHHAs, [IEHTpaJIbHas
JI0rMa MOJIEKyJsipHOM Omonorum), 3akousl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LEHTpax MHOrooOpa3us M MPOMCXOXKIEHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensats
I'PaHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJAaMU HAyYHOIO NO3HAHMSA B OMOJIOTMM: HAOJIOACHHE M OMMCAHUE KHUBBIX
CHCTEM, IMIPOIECCOB M SIBICHWW, OpraHu3anus ¥ MPOBEACHHE OHOJOTHYECKOro HKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bl, BBISBICHHE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE
IIOJIyYEHHBIX PE3YJIbTaTOB, HCIIOJIB30BAHHBIX HAY4YHBIX ITOHATHM, TEOPUH M 3aKOHOB, YMECHME JCNIaTh
BBIBOJIbI HA OCHOBAHUU IIOJyYEHHBIX PE3Yy/IbTATOB;

YMEHHME BBIICNATh CYHUIECTBEHHbIE NPU3HAKW BHUPYCOB, KIETOK IPOKAPUOT U 3YKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, OCOOEHHOCTH IpPOLECCOB: OOMEHa BEILIECTB U
IpPEBpalliCHUs] SHEpPruu B KJIETKe, (OTOCHHTE3a, IUIACTUYECKOIO U HHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHUS, PA3MHOKEHUS, UHAUBUIyaJIbHOIO PAa3BUTHs OPraHU3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTH MOJydeHHbIC 3HAHUS I OObSICHEHHSI OMOJIOTUYECKHUX MTPOIECCOB U SIBICHUH,
JUI TIPUHATHUSA NPAKTUYECKUX PELICHUH B MMOBCEIHEBHOM JKM3HU C LIENIbI0 oOecrieyeHus: 0e30MacHOCTH
CBOETO 3/I0pOBbSl U 310POBbSl OKPYKAIOLUIMX JIIOAEH, COOJIOAECHUS HOPM I'pPAaMOTHOTO TOBEACHHUS B
OKpY’KaIoIlle TMPUPOJHOU cpele, TMOHMMaHHE HEOOXOJAMMOCTH HCIOJb30BAHUSI  JIOCTHIKEHUUN
COBPEMEHHOM OMOJIOTHY 1 OMOTEXHOJIOTHH IS PallMOHAIBHOTO IIPHPOAOIIOIH30BAHNS;

YMEHHUE pellaTh 3JEMEHTapHble N'€HETUYECKUe 3a/1a4d Ha MOHO- U JUTHOPHUJIHOE CKpELIMBaHMUE,
CLIETIJICHHOE HACJI€ZIOBAaHUE, COCTaBJIATH CXEMbl MOHOTMOPHAHOTO CKpEIMBAHUS U IpeacKa3aHMs
HacCJIeJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHATH J1a00paTOPHBbIE M MpaKTUYECKHe paboThl, COONIOAATh MpaBuUiia Mpu padoTe C
y4eOHBIM U JJaOOpaTOPHBIM 000PYOBAHUEM;

YMEHUE KPUTHUYECKH OLIEHUBaTb W  HUHTEPIPETUPOBAaTh HH(POpPMAIMIO  OHOJIOTHYECKOro
COJIep’KaHusl, BKIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CpEJICTBA MacCcOBOM
uH(pOpMallii, HAay4YHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIIETOBaHUI B
O6uosiornu, MeaULHEe, OMOTEXHOJIOTHH;

yYMEHHUE CO03/aBaTh COOCTBEHHbIE NMHUCHbMEHHbBIE U YCTHbIE COOOLIEHHs, 00001as OMOIOrHUECKYIO
MH(}OPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HUCIIOJIb30BATh MOHATHIHBIN anmnapaT OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpenmera «buosorus» 6 11 knacce ROMKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUI O MeCTE U POJIM OMOJIOTUHU B CHCTEME HayYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBaHHHM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa M HAy4YHOTO
MHUPOBO33PEHHUS, O BKIJIAJE POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHATBHOI IPaMOTHOCTH Y€JIOBEKa JJIs peIlIeHUs )KU3HEHHBIX 3a71ay;

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKMX TEPMHUHOB M TOHATHM: BHJ, MOMYJISAIUS,
reHO(OH/I, HBOJIONMA, ABWXKYIIHE CHIBI ((PaKTOPBI) IBOJIIOIUHU, MPUCIIOCOOIEHHOCTh OpPTaHU3MOB,
BUJI000pa3oBaHue, HKOJIOTUYECKUE (DAKTOPBI, SKOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTHBI, PEAYLIEHTHI, LIEMU
IUTaHUs, SKOJIOTHYECKas MupamMua, OuoreoreHos, ouocdepa;

yMEHHUE H3j1aratb OMOJOrMYecKue Teopuu (3BomounnoHHas Teopus Y. JlapBuHa, cuHTeTHYecKas
TEOpHsI HBOJIIOIMHU), 3aKOHBI U 3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depenoBanus



TJIaBHBIX HampasieHui u myteit spomonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. M. Bepnanckoro),
OTIPEICIIATh TPAHUIIBI UX PUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIAJETh METOJaMH HAy4YHOTO NMO3HAHUS B OMOJOTHH: HAOIIOACHHWE M ONMHMCAHHE KUBBIX
CUCTEM, IIPOLIECCOB M SABJIEHUH, OpraHu3alus W TpPOBEIACHHE OHOJOTHYECKOTO0 SKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJYYECHHBIX PE3yJIbTaTOB, MCIOIB30BAHHBIX HAYYHBIX TOHSATHHA, TEOpUH W 3aKOHOB, YMEHHUE JeNaTh
BBIBOJIbI HA OCHOBAHUU TIOJTYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIJICNIATh CYIIECTBEHHbIE TNPU3HAKU CTPOCHHUS OHOJOrHYeCKUX OOBEKTOB: BH/IOB,
MOMYJSIIIMM, TPOJYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIIeHO30B M 3KOCHUCTEM, OCOOEHHOCTHU
IpPOIIECCOB:  HACJIEJACTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHI000pa3oBaHUS,
IpUCIOCOOJICHHOCTH OPTraHU3MOB, NEHCTBUS HKOJOTHYECKUMX (PAKTOPOB Ha OpraHM3MBI, IEpeHoca
BEIIECTB W TIOTOKAa JHEPrMM B HKOCHCTEMax, aHTPOIOTEeHHBIX HM3MEHEHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B 6rocdepe;

YMEHUE MPUMEHSATH MOJy4eHHbIE 3HAHUS I OObICHEHHSI OMOJIOTUYECKUX MTPOIIECCOB U SIBICHUH,
JUIS TIPUHATHSA TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW JKM3HHU C IIENBI0 oOecrieueHus: 0e30macHOCTH
CBOETO 3/I0POBbS U 3J0POBbS OKPYKAIOIIUX JFOJeH, COOMIOJCHHsI HOPM TPaMOTHOTO IOBEACHUS B
OKpyXarollled MNPUPOAHON cpele, TMOHHUMAaHHE HEOOXOJUMOCTH HCIHOJIB30BAaHUS  JIOCTHXKEHUN
COBPEMEHHOU OMOJIOTHH /ISl PAllHOHAIBHOTO MTPUPOIOTIONIE30BAHMS;

YMEHHUE pPeIIaTh JJIEMEHTApHBIE OMOIIOTUYECKHE 3a7aul, COCTABIATh CXEMBI IIEpEeHOCa BEIIECTB U
SHEPruu B KOocHUcTeMax (LeNH MUTaHus);

YMEHHE BBIMOIHATH J1a00paTOpHBIE M MPAaKTHYECKHE paboThl, COOMIOAATh MpaBuUia Mpu padoTe C
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HWHTEPIPETHPOBATh HH(POPMAIUIO  OHWOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUS U3 PAa3IMYHBIX UCTOYHHKOB (CPEIICTBA MacCOBOI
uH(bOpMallK, HAYYHO-TIOMYJIAPHBIE MaTepualbl), paccMaTpuUBaTh IJOOANbHBIE SKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHUE CO37[aBaTh COOCTBEHHBIC MUCHbMEHHBIE W YCTHBIE COOOIICHHS, 0000I1as OHOIOTHYECKYIO
UH(}OPMAIIHIO U3 HECKOIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OWOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne HanmeHoBaHHMepa3/1e/I0B H KosnuecTBoyacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/m TeMIPOrPaMMblI Bcero o0pa3oBaTe/IbHbIepecypChl
IpakTnyecknepadoThl
1 buonoruskakaayka 2 0.5 bubmuoteka [{OK https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBl U UX OpraHu3aLus 1 bubmumoreka LIOK https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU 8 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
4 JKuzHenesTenbHOCTHKICTKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292

Pa3sMHOXXeHHEe U HHAMBUAYAILHOE
ALY 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292

Pa3BUTHUEC OPraHnu3MOB

HacnencrBeHHOCTD U

6 8 1.5 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
HM3MEHYHUBOCTHOPTaHU3MOB

CenexuusiopraHu3MoB.

7 3 bu6mmoreka IIOK https://m.edsoo.ru/7f41c292
OCHOBBIOMOTEXHOJIOTHH
8 PezepBHOEBpeMs 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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 KJIACC

No 11/ HaumenoBaHnuepasieioB u KoaunyecrBouacos dyeKkTpoHHbIE (LM POBbLIE)
i TEeMIIPOrpaMMbl Bcero IlpakTuyecknepadorsl  00paz’oBaTeIbHbIEPECYPCHI
bu6nmmoreka [IOK
1 BOMOLHOHHAAOHONOTH o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubnmnoreka HOK
3emue ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Opratu3Mbl i OKpYJAIOIAACPELa > 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4
Coo01iecTBa v 9KOJIOTHUECKASCUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnnoreka IIOK
P 2
> C3CPBHOCBPEN https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 95
[MPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IVTAHUPOBAHMUE 10 KJIACC

Ne Temaypoka KosmyecTBoyacos Haranzyq DJIeKTPOHHBbIeNU(PPOBBICOOPA30BATEILHbIEPECY
n/n Bcero  IIpakTuyeckue  €HHS pcbl
padoThI
bu6nmoreka [IOK
1 buonorus B cucremMeHayk 1 02.09 https://m.edso00.ru/863e6122https://m.edso00.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/main/118944/

MeTo/1bl TO3HAHUS KUBOW HPUPOIBI.

2 Hpaicrireciast pabora Ne | lenonksorasiie 1 0.5 09.09 Bu6miotexa [[OK https://m.eds00.ru/863e6122
Pa3IMYHBIX METOJIOB MPU U3YUCHUHU
OMOJIOTHYECKHX 0OBEKTOBY

3 BHOIIOTHYECKHE CHCTEMEI, MPOIECCE! H HX 1 16.09 Bubmoteka LIOK https://m.edsoo.ru/863e6564
W3YYCHUC

4 KUMIECKni COCTaB KeTkh. Boxa 1 23.09 bubmuoreka [{OK https://m.edsoo.ru/863e674e
MUHEpaIbHBIE CONN

5) benku. CoctaB u cTpoeHue 0eaKoB 1 30.09 bubnnorexa LHOK https://m.edsoo.ru/863e6b72
depMeHThI — OHOJOTHYECKHE KaTaTu3aToPhI.

6 Jlabopatopras lfa6°Ta Ne 1 «dsyuenne 1 0.5 07.10 bu6mmoteka I1OK https://m.edso00.ru/863e6b72
KaTAIUTUYECKOW aKTUBHOCTH ()€PMEHTOB (HA
MIpUMEPE aMIJIa3bl WA KaTaaas3bl)»

7 YraeBosasl. JIunuasl 14.10 bubmuoreka [{OK https://m.edsoo.ru/863e6870

8 HyxneunoBbiekucnotsl. AT® 21.10 bu6mmoreka L{OK https://m.edsoo.ru/863e6d5¢

9 YcTopHs 1 METOZEI M3YHEHHS KICTKH. 1 04.11 but6mmoreka [{OK https://m.edsoo.ru/863e6e88
Kierounasteopus

10 Knetka kak 1ieocTHas )KuBasi cuctema 1 11.11
CrtpoeHune 3yKapuOoTUYECKON KIIETKH. BuGmiorexa LOK

11 Jlabopartopnast pabora Ne 2 «M3yuenune 1 0.5 18.11

CTPOCHUSA KIICTOK paCTCHHﬁ, JKHUBOTHBIX,

https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://resh.edu.ru/subject/lesson/3827/main/118944/
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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0

rpuboB 1 GaKTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIPENapaTax U UX ONHCAHHUE)

12 OOMeHBEeIIEeCTBUINMETA00IU3M 25.11 Bbu6nuoteka LIOK https://m.edso00.ru/863e766¢
13 doTocuHTe3. XEMOCHHTE3 02.12 bu6nmoteka LIOK https://m.edso00.ru/863e7c98
14 DHepreTuYecKniiooMeH 09.12 bubmmoreka LIOK https://m.edsoo.ru/863e7aae
’KuzHeHHBIN UK KIETKH. JIeIeHne KIIETKH.
Murto3. Jlaboparopnas pabota Ne 3
15 «HaOironeHre MuUTO3a B KJIeTKaX KOHUKMKA 0.5 16.12 bu6numoteka IIOK https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIperiapaTax
b 0 .P
16 WOCHHTES DEIIKA. TEakiii MaTpHHoro 23.12 bubnuoreka I{OK https://m.edsoo.ru/863e796e
CUHTE3a
17 Tpancnsus — OnocuHTe30€IKa 30.12 bubmmoteka L{OK https://m.edsoo.ru/863e796e
18 Hexnerounbsle(hOpMbIKIU3HU — BUPYCHI 13.01 bub6nuoreka LIOK https://m.edsoo.ru/863e7540
bubmmoreka [IOK
19 () 20.01
OPMPIPaSMHOKCHIIOPratiIMon https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiio3 27.01 bubmuoreka I{OK https://m.edsoo.ru/863e7f4a
OO6pazoBanue U pa3BUTHE MOJIOBBIX KJIETOK.
O . JIab 6ota Ne 4
21 TITOAOTBOPEHHE. /IabOpATOpHast pabota A2 0.5 03.02 bu6mmoteka I1OK https://m.edso00.ru/863e81h6
«M3yueHne cTpOeHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOITpEapaTax»
22 NnauBuayanbHOEpa3BUTUEOPTAHU3MOB 10.02 bu6muoteka L{OK https://m.edsoo.ru/863e8436
T _
23 CHOETHIG — HAYKa O HACHCHACTBEHHOCTH H 17.02 bubmuoreka ITOK https://m.edsoo.ru/863e86f2
U3MEHYHBOCTH
3 .
24 AKOHOMEPHOCTH HACJCHOBAHMA MPH3HAKOB 24.02 but6mmoreka [IOK https://m.edsoo.ru/863e8878
Monoru0puaHoe CKpeluuBaHue
0 .3
25 Jlurnbpiioe ckpeltuBarie. 3axor 03.03 Bu6maorexa LIOK https://m.edso.ru/863e89a4

HC3aBUCUMOI'O HACJICAOBAaHUA ITPU3HAKOB



https://m.edsoo.ru/863e766c
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26

27

CuenuieHHOE HACIEe0BaHUE PU3HAKOB.
Jlabopartopnast pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUITHOTO CKPEIIUBAHMS Y JPO30(HITBI
Ha FTOTOBBIX MUKPOIIPETIapaTax»

I'eneruka nona. HacnenoBanue npu3HAaKoB,
CIICTJIEHHBIX C I1OJIOM

0.5

10.03

17.03

bu6nmoteka IIOK https://m.edso00.ru/863e8c60

bubnuorexa I{OK https://m.edsoo.ru/863e8c60

28

N3menunBocTh. HenacnenctBenHas
M3MEeHYUBOCTh. JlaboparopHas padora Ne 6.
NzyyennemMonuprKamOHHOHN3MEHINBOCTH,
MMOCTPOCHUEBAPUAILIMOHHOTOPSIA U
BapUaIlMOHHOUKPUBOI»

0.5

24.03

bubmmoteka 11OK https://m.edsoo.ru/863e8efe

29

HacnencrBenHass ©3BMEHYMBOCTb.
Jlaboparopuas pabota Ne 7. «AHanmu3
MyTaIui y 1po30(uiibl Ha TOTOBBIX
MUKpOITpenaparax»

0.5

07.04

bubnuoreka [{OK https://m.edsoo.ru/863e8efe

30

31

I'eneTukauenoBeka

PezepHblil ypok. O60011eHUE 110 TEME
«HacnencTBeHHOCTh U HI3MEHYUBOCTD
OpTaHU3MOB»

14.04

21.04

bubmuoreka [{OK https://m.edsoo.ru/863e8d78

32

33

34

Cenexuus Kak HayKa U Mpoliecc

MeToapl U JOCTHXKEHUS CENEKIINU paCTeHI/Iﬁ
H ) KUBOTHBIX

BHOTGXHOHOI‘HHK&KOTpaCHL IMPONU3BOACTBA

28.04

05.05

12.05

but6mmoreka [{OK https://m.edsoo.ru/863e9214

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

bubmuoreka I{OK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



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

Ne KoumnuectBouyacos
. Temaypoka B Jarau3yyenuss  DJieKTpOHHbIeHM(PPOBBLIEOOPA3OBATEIbHBIEPE(
cero IpakTHYecknepadoThHI

1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 bu6mmoreka LIOK https://m.edsoo.ru/863ea20e
nu e eHuit 06

2 CTOPHU PASBHTHA HPCACTABICHIM O 1 bu6mmoreka IIOK https://m.edso00.ru/863e9570
HBOJIIOLINU

3 MHUKPO3BOTIOIHSA 1 bubmmoreka LIOK https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi eIUHUIA

. JIab 0

4 BN 1 OBOMONIH. Tab0pATOpHast pabota 1 0.5 bubmuoteka [{OK https://m.edsoo.ru/863e99c6
Ne 1 «CpaBHeHuHEe BUIOB 110
MOP(}OITOTHIeCKOMY KPUTEPHIO)

5 Jlemicyuine CHBI (1EMEHTapHEIC 1 bubmuoreka [{OK https://m.edsoo.ru/863e9dad
(bakTOpBbl) 3BOJIIOLIUU

6 EctectBenHnsblit 0TO0p U ero hopmbl 1 bubnuoreka [{OK https://m.edsoo.ru/863e9ed0
Pe3ynbprarel 3BOMIOIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

oobpazoBanue. JlabopatopHaspaboTta

7 ;“I; pasoBanH PATOPHAAPALOT 1 05 Bu6miorexa [JOK https://m.eds0o.ru/863e9fde
«OnucaHnenpucrnoco0IeHHOCTHOPTaHu3Ma
1 €€0THOCUTEILHOTOXapaKTepa»
Hamnpasnenus u myrumMakpo3BOJIIOLUN bub6nuoreka LIOK https://m.edsoo.ru/863e9cle
HeobOpatumocTteaBomonmn

10 HcTopus xu3HU Ha 3emMile U METOABI €€ 1
W3y4YEHUS
r

11 VITOTESHE HPOHEXONUICHIN UL 1 bubnmoreka [{OK https://m.edsoo.ru/863ea5a6
3emie

12 PazButune xu3HM Ha 3eMIie Mo Ipam U 1 bubnuoteka [{OK https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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nepuojam

OCHOBHBIE 3TaIbI 3BOJIIOIIUH
PACTUTCIIBHOTO U )KUBOTHOT'O MHPaA.

13 [Tpaktuyeckas padora Ne 1 «M3y4yenue 1 0.5 bubmumoreka LIOK https://m.edsoo.ru/863ea8bc
HCKOIIAaeMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHasICHCTEMaopraHUIeCKOTOMHUPa 1 bubmuoteka [{OK https://m.edsoo.ru/863ea48e
15 DBOMIONUSYETIOBEKA (AHTPOIIOTEHE3) bubnuoreka L{OK https://m.edsoo.ru/863eac2c
16 | ABwRymmeCHIB (GaKTopsi) 1 Bu6miorexa [IOK https://m.edsoo.ru/863ead44
aHTpOIIOTeHEe3a
17 OCHOBHBIECTAINUABOIIOIINNYEIIOBEKA 1
18 Hexoerieckite packl it pHPOZIbe 1 bubmuoreka I{OK https://m.edsoo.ru/863eaea2
aJlanTaluy 4eJ0BeKa
PezepHblil ypok. O60011eHuE 110 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 1
3emiie»
20 OKOJIOTUsIKaKHayKa 1
gy CpemerobuTanus i SKoorHeCKHe 1 Bu6miorexa [{OK https://m.edsoo.ru/863eafec
(bakTopbI
Abuotnueckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckne
22 OCOOCHHOCTH PACTCHHIE H3 PA3HBIX MECT 1 0.5 but6mmoreka IIOK https://m.edsoo.ru/863eb10e
oburtanmsy. Jlaboparopuas padora Ne 4.
«BnusiHEE cBETa HA POCT M pa3BUTHE
YEepPEHKOB KOJIEyCa»
23 buotnueckuedakropsr 1 bubmuoreka LIOK https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKHUE XapaKTePUCTUKU 1 05

nonynsiiun. [Ipaktuyeckas padora Ne 2



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«IToacU€r MIOTHOCTH MOMYJISILMN Pa3HbIX
BUJIOB PaCTEHUI»

25 Coo0bmecTBaopraHu3MoB — OHOIIEHO3 bubmumoreka LIOK https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKHUECUCTEMBI (IKOCHCTEMBI) bubmuoreka LIOK https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJN IKOCUCTEMBI.

27 DKOJIOTrM4eCKHe MUPaMU/IbIL. 1 bubmuoreka LIOK https://m.edsoo.ru/863eb5fa
CaoiicTBarkocucteM. Cykueccus

28 [TpupoaHBIEIKOCHUCTEMBI

29 AHTPONIOT€HHBIEAKOCHUCTEMBI

30 brocepa — 1 bubnuoreka I{OK https://m.edsoo.ru/863ebb5e
riio0anpHasIKOCUCTEMa3eMIIn

31 3aKOHOMEPHOCTHUCYIIECTBOBAHUAONOC(EPHI 1 bu6nuoreka L{OK https://m.edsoo.ru/863ebd16

32 YenosedecTBo B Onochepe3emin

33 S;;g;l;zzzi(;:wﬂenpﬂponm " 1 bubmuoreka [{OK https://m.edsoo.ru/863ebale

34 PesepBHblIil ypok. O600111€HE TEMBI 1
«Coo01iecTBa 1 HKOJIOTUIECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOT'PAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

Koanposepsiemorope3syJibTara .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

ChopMHpOBaHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHUCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAayK, B (OpMHUpOBaHUH
COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M Hay4HOTO
MHPOBO33PEHUS; O BKJIAZE POCCHHCKHX M 3apyOC)KHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH; (DYHKIMOHAIBHOW T'PaMOTHOCTH

YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX 3a/1ayq

YMeHue pacKphiBaTh COACpPXKAHUEC OWOIIOTHYECKUX TEPMHUHOB H
TOHSATUMN: KU3HB, KJIETKA, OpraHU3M; MeTab0au3M (0OMEH BELIECTB U
MpEeBpalleHe HEPruu), rOMeocTa3 (CaMOperyssius), ypOBHEBas
OpraHu3arus JKUBBIX CHCTEM, CaMOBOCITPOU3BECHHE
(penponyKmwmsi), HACJIEJICTBEHHOCTh, HM3MEHYMBOCTb, pOCT U

pa3BuTHEC

YMmenue  uznaratb ~ OMOJNOrMYEcCKHE  TeopuM  (KJIETOYHAasd,
XpOMOCOMHasi, MyTalonHas), 3akoHbl (I'. Mennens, T. Moprana,
3 H.W. BasuioBa) u ydenus (0 IIEHTpaXx MHOrooOpazus u
MPOUCXOXKACHUS  KylnbTypHbIX pacteHuii H.M.  Basunosna),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

YMeHue BIageTh METOJAaMH HAyYyHOTO TIO3HAHUS B OWOJIOTUH
(HabmroIeHre W OMUCAHUE KUBBIX CHUCTEM, IPOILIECCOB U SIBJIICHH,
OpraHM3alsi W TMpOBeleHHE OWOJIOTMYECKOTO JKCIEPUMEHTA,
BBIIBUJKEHWE  THUIOTE3bl,  BBIABICHHE  3aBUCUMOCTH  MEXKIY
HCCIIETyeMbIMU BEIIMYMHAMH, 00BsACHCHHE MOJTYYEHHBIX
pe3yiabTaTOB, MCIHOJIB30BAHHBIX HAy4HBIX IIOHATHH, TEOpUH U
3aKOHOB; YMEHHUE JelaThb BBIBOJBI HAa OCHOBAaHUU MOJYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIACHATh CYHIECTBEHHBIE TPU3HAKH BHPYCOB, KIETOK
MIpOKAapUuOT M DOYKApPUOT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TPOIECCOB OOMEHa BEIIECTB |
5 MIPEeBpAICHUS] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTHYECKOTO U
DHEPreTHYecKoro OoOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,

OIINIOAOTBOPCHUSA, PASMHOXCHUA, HWHIWBUAYAJIBHOTO Pa3BUTHA

opranusma (OHTOT'€HE3)




YMmenune MNPpUMCHATL IIOJYYCHHBLIC 3HAHUA  JJIA OG’bﬂCHeHI/IH
GI/IOJIOF MYCCKUX IMponcccoB u HBHCHHﬁ, JJISL IMPUHATHUA
MPAKTUYECKUX PpEHIeHUH B I[IOBCEJAHEBHOM JKM3HM B LEJAX
oOecrieueHrss 0€30MacHOCTH CBOETO  3/I0pOBbS U 3JI0POBBS
OKpYKaIOIIKX JIIOAEH, COOIIOACHNST HOPM TPAMOTHOTO TTOBE/ICHUS B
OKpYy)Xarollel MPUPOAHON Cpele; MOHMMAaHWE HEOOXOJUMOCTH
WCIIOJIb30BaHUS  JIOCTIKEHUH  COBpeMEHHOM  Ouonoruu

OMOTEXHOJIOTHI AJI palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA

YMeHue pemiath dJeMEHTapHbIC TeHETHYECKUE 3aa4l Ha MOHO- U
JTUTHOPUTHOE CKpelIBaHue, CLEILIEHHOE HacJeJ0BaHuE;
COCTaBIATh  CXEMbl ~ MOHOTHOPHIHOTO  CKpCIIMBAHUS IS

npeacKasaHusd HACJICAO0BAHUA IIPU3HAKOB Y OpraHnu3MOB

YMeHue BBINIONHATH JIAOOPATOpPHBIE W TMPAKTHYECKUE pPabOTHI,
coOnroAaTh mpaBuia Mpu padoTe ¢ y4eOHBIM U J1aOOpaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHUECKU OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO
OHMOJIOTMYECKOTO  COJIEP)KaHWs, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE
3HaHUA W3 pa3iuuHbIX HMcToyHMKOB (CMMU, HayuHO-mOmynsipHbIE
MaTepuasbl); ITUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B

6I/IOJIOFI/II/I, MCOUIINHE, OHMOTEXHOJIOTUH

10

11 KVIACC

KoanposepsieMorope3syJibTara

YMmeHnue co3maBaTh COOCTBEHHBIE IHCBMEHHBIE U YCTHBIC
cooOuieHuss, 0000mas  OWMOJOTHMYECKYI0  MHPOpPMALUIO U3

HCECKOJIbKMX MCTOYHHMKOB, TI'PaMOTHO HCIIOJIB30BATh MMOHATHHHBIA

amnmapar OUoJIoTHur

IIpoBepsiemble peMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMUpOBAaHHOCTh 3HAHUN O MECTE€ U POJM OMOJOTUHM B CHUCTEME
HAayyHOTO 3HAHUS  €CTECTBEHHBIX HayK, B (opmupoBaHUHN
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHpPa U HAay4dHOIO
MHUPOBO33PEHHUS; O BKJIAJE POCCHHCKMX M 3apyOekHBIX YUEHBIX-
OHOJIOroB B pa3BUTHE OMOJIOTHHU; (PYHKIMOHAIBHONH T'PaMOTHOCTH

YCJIOBCKA JIA pCIICHUS ) KU3HCHHBIX 3aJ1ayq

YMeHne packpeiBaTh COJAEpKaHWE OWOJOTUYECKUX TEPMHUHOB U
TIOHSATUN: BHJ, TOMYJSALNs, TeHOMOH I, dBOIONNS, TBIKYIIHE CHIIBI

(paxtopsr) 9BOJIIOLINH, PUCTIOCOOTEHHOCTh OpraHU3MOB,




BU000pa3oBaHue, 9KOJIOTHUYECKHE (baxTopsl, HKOCHCTEMA,
MPOAYLEHTbl,  KOHCYMEHTBI,  pPEOyLEHThl,  LE€NU  IUTaHud,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHue uznaratb OMOJIOrHYecKre TeOpuH (IBOMIOIMOHHASA Teopust Y.
JlapBuHa,  CHHTETMYEeCKass TEOpHUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3aposslmieBoro cxojacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HarpaBiieHuid u nyreit sBomounn A.H. CeBeproBa, yueHus
o Ouochpepe B.M. BepnHaackoro), omnpemensiTh TPaHUIBI UX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

VYMmenune BJIaACTh MCTOAAMMU HAY4YHOI'0O IIO3HAHUA B Oouooruu
(Ha6J’IIO,I[eHI/I€ N OIIMCAHUEC KUBBIX CHUCTEM, IIPOLECCOB H HBHeHHﬁ;
opranu3anyss W  IOPOBCIACHHUC OMOJIOTMYCCKOTO OKCIICPUMCHTA,
BBIIBUKCHUC TUIIOTE3BI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIeAyCMbIMHU BCIIMYNHAMU, 00BsCHEHHE IMMOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3y.HI>TaTOB)

YMenue BBIJICIIATH CYILLIECTBCHHBIE IIPU3HAKU CTPOCHHUS
OMOJIOTUYECKUX OOBEKTOB: BHUIOB, MOMYJSAIHUH, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB, OHOTCOIEHO30B U  JKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJICJCTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOI0 0TOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTU
OpPraHU3MOB, JIEHCTBUS HKOJOTMUECKUX (HaKTOPOB Ha OpraHU3MBI,
IepeHoca  BEIIECTB W IIOTOKA DJHEPrMM B DKOCUCTEMAX,
AQHTPOIIOICHHBIX HW3MEHEHUH B DJKOCHCTEMAaxX CBOEH MECTHOCTH,

KpYToBOpOTa BCHICCTB U OMOT€OXUMHYECKHUX IIUKJIOB B 6PIOC(I)CpC

YMeHue TpUMEHSTh TONyYeHHble 3HAHUS JUIsI  OOBSCHEHUS
OMOJIOTUUECKHUX TMPOIIECCOB U SBIICHUM, TSI IPUHATUS MPAKTHUECKUX
pelieHuit B TMOBCEIHEBHOW JKM3HM B LENMAX  oOecredeHus
0€30MacCHOCTH CBOETO 370POBbSl U 3JI0POBbS OKPYKAIOIIUX IHOJIEH,
COONIOACHUST HOPM TPAMOTHOTO TIOBEACHUS B  OKpYXKAloOIIeH
MPUPOJIHON  Cpelie; TOHUMaHWE HEOOXOAUMOCTH HCIOIb30BAHMS
JOCTUKEHUM  COBpPEMEHHOW  OHOJOTMM s PalMOHAIBHOTO

IpUPOAOII0JIB30BAHUA

VYMmenune peuiaTtb 3JICMCHTAPHBIC OuoJOruyYecKue 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_IGHI/I HI/ITaHI/I}I)

YMeHue BBINOMHATH J1a0OpaTopHble M MpaKTHYECKHe pPaboTHI,
cobmoaTh mMpaBuia mpu pabore ¢ y4eOHBIM M J1aOOpaTOPHBIM

obopynoBaHuEM




YMeHue KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO  COAEP)KaHUS, BKIIOYAIOIIYIO  IICEBJOHAYYHBIE
3HaHUA W3 Pa3NUYHBIX HCTOYHMKOB (CMMU, HayuHO-mOMyIsipHBIE
MaTepuasbl); paccMaTpuBaTh I00aIbHBIE HKOJIOTHMYECKHE MPOOIEMbI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

10

YMeHue co31aBaTh COOCTBEHHbIE MMCHMEHHBIE H YCTHBIE COOOIICHNS,
0000111251 OMOTOTHYECKYI0 HHPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBIN aIrrnapar ouoaoruu




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsiembliidIeMeHTCOIEPKAHUS

1 buonorusikakHayka

11 buonorus — Hayka o xuBoi npupozae. Ponb Ouonorun B (GOpMHPOBAHMM COBPEMEHHOM

' Hay4YHOH KapTuHbI MUpa. CHUCTeMaOuOIOrHUeCKUXHAYK

12 Metoabl MO3HAHUS JKUBOW NpUpPOAbI (HAONMIOIEHHE, SKCIIEPUMEHT, OIMCAHHUEe, HU3MEpEHUE,
KJaccuukanus, MOAEIMPOBAHUE, CTATUCTUYECKAsk 00padOTKa JaHHBIX )

2 JKuBsble cucTemMbl M UX OpraHu3alus

91 JKubie cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHus: onosorun. CBorcTBa OMOCUCTEM U MX

' pa3zHooOpasue

99 YpoBHM OpraHu3anuu OMOCUCTEM: MOJIEKYJIIPHO-TE€HETHUECKUH, KIIETOYHbIH, OpraHU3MEHHbIH,

' MOMYJISITUOHHO-BUIOBOM, 9KOCUCTEMHBIH, OMOC(epHBIi

3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH
XUMUYECKUI COCTaB KJIETKH. XUMHYECKHE 3JIEMEHTBhI: MaKpOdJEMEHTbI, MHKPOIJIEMEHTHI.

3.1 Boga u muHepanbHble BemiecTBa. @YHKIMM BOJAbl M MUHEPAJIBHBIX BELIECTB B KIIETKE.
[Tonnep>xaHueocMoTHYECKOrobananca
benku. CocraB u cTpoeHne OEIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamennmebie u
3aMEHUMbIC AMHUHOKHUCIOTBI. AMHHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€JIKOBOM
MOJIEKYJIbl (IepBUYHAsl, BTOPHYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE

3.2 cBoiicTBa 0eykoB. bruonornyeckue GyHKINHM OEIKOB.
®epMeHThl — Ouosornyeckue KaranuzaTopbel. CTpoeHHE (QepMeHTa: aKTUBHBIM LEHTD,
cyOcTpaTHas cneun(UIHOCTD. KogepmeHTs!. BuramuHsI.
OTnnuusihepMEHTOBOTHEOPraHNYECKMXKATAIN3aTOPOB
VYraeBoasl: MOHOcaxapuisl (IJIIOKO3a, pubo3a M Je30Kkcupubo03a), Iucaxapuisl (caxaposa,
JIaKTO3a) W ToJMcaxapuabl (Kpaxmal, TJIMKOTeH, IeJUIroio3a). buonornyeckue (QyHKIINH

33 YTJIEBO/IOB.
JIunuasl: TPUTIULEpUabl, cTepouipl, hochomunuasl. ['uapodunsHo-TUAPOPOOHBIE CBOICTBA.
buonornveckue ¢ynknuu sunuaoB. CpaBHEHHE YITIEBOJIOB, OEIKOB UM JIMIKIOB Kak
HMCTOYHUKOB SHEPTHH

3.4 Hyxneunosbie kucnotsl: JJHK n PHK. Hykineotnabl — MOHOMEpBl HYKJIEMHOBBIX KHCIOT.

' Crpoenue u pynkunu JHK. Crpoenune u pynkunu PHK. AT®: ctpoenue n pyHkuu

3.5 [utonorus — Hayka o kierke. Knerounas teopusi. MeTObIN3yICHUSKIIETOK

36 Krnerka kak nenoctHas kuBas cucrema. OOImMe NpU3HAKU KJIETOK: 3aMKHYTas HapyKHas

' MeMOpaHa, mosekyinsl JIHK kak renerndeckuii anmnapar, cuctemMa cuHTe3a Oenka

3.7 Tunsl  KJIEeTOK: d2yKapuoTHyeckas U npokapuotudeckas. (OcCOOEHHOCTH  CTPOEHHUSA




npokapuoTHyeckon kieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3SYKapHOTHYECKOM

KJIeTKH. OCHOBHBIEC OTIMYMS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpBHI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (YHKIIHH.
[Mna3marudeckass memOpana, e¢ cBoiictBa u ¢GyHKImH. [lutoruiasma u e€ opraHoumbL.
OnHoMeMOpaHHbBIE OpraHOMIbI KJIETKU: 3HaoIuiazmMarndeckas ceth (OI1C), anmapart [ombmkw,
n30coMbl. [loyaBTOHOMHBIE OpPraHOU/bI KIETKU: MUTOXOHAPHUH, Mactuabl. [Ipoucxoxnenue
MUTOXOHAPUN ¥ Toiactua. Buael mmactun. HememOpaHHBIE OpraHOWABI KIETKH: PHOOCOMBI,

KJIETOYHBINA LIEHTP, PECHUYKH, )KTYyTUKU. D yHKIMNOPraHOUIOBKIETKH. BKiroueHus

3.9

Snpo — perynaropHslid HeHTp kiIeTkd. CTpoeHHe siapa: siiepHas 000J0YKa, KapHOIUIa3Ma,

XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpTBeI_HeCTB B KJICTKC

}KI/ISHGI[CHTCJIBHOCTBKJ'ICTKI/I

4.1

OOMeH BemiecTB, WM MeTa0oMu3M. AcCUMUIIAIINS (TJIACTUYECKU OOMEH) W JAUCCUMUIISAIUS
(?HEpreTHYeCKUd OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca Meradonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(PHBIA U TreTepoTpodHbId. Ponb ¢epMeHTOB B OOMEHE BEIIECTB U

IIPEBPAILLICHUH YHEPTUHU B KIIETKE

4.2

4.3

@®otocunre3. CseroBas u TeMHOBasg (a3el QorocuHTe3a. Peaknum QoTocuHTE3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HAYeHHE (OTOCHHTE3a Ui KM3HH Ha 3emuie. BrusHue
ycloBuUil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHHS €T0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINe OaKkTepun. 3HaYeHUE XEMOCUHTE3a [yl )KU3HU Ha 3emiie
DHepreTuueckuii 0OMeH B KJIeTKe. PaciierieHre BellecTB, BBIJCICHUE W aKKyMYJIUPOBaHUE
SHEPTUM B KJETKE. JTambl dHEpreTudeckoro oomena. ['nuxonus. BpokeHwe u ero BHIIBL

KI/ICHOPOHHOC OKHMCJICHHUEC, NJIK KIICTOYHOC AbIXaHHC. 9(1)(beKTI/IBHOCTBBHepFeTI/I‘-IeCKOl"OO6MeHa

4.4

4.5

5.1

Peakuuu wmarpuuHoro cuHte3a. lenermueckas wuHpopmamus u JHK. Peanuzauus
TeHeTUYEeCKOW MHpOpMaIuu B KieTKe. | eHeTH4ecKuil Ko U ero CBOWCTBa. TpaHCKpUNIIUS —
MatpuuHblii cuHTe3 PHK. Tpancmsmus — Ouocunte3 Oenka. KoanpoBaHHeaMHUHOKHCIIOT.

Ponbpubocom B Onocunrezedenka

Heknerounsle ¢opmsl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (/.M. MBanoBCkuit).
Oco0eHHOCTH CTPOEHUS U KU3HENEATeNbHOCTH BUpYycoB. baktepuodaru. bonesnu pacrenui,
KMBOTHBIX M YEJIOBEKA, BbI3bIBa€MbIe BHUpycaMu. Bupyc ummyHnonedumura yenoseka (BUY) —

Bo30yautens CIINda. [TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUMA
PasMHOXEHNE U MHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB

Krnerounslii 1WKI, WIM >KU3HEHHBIM 1ukia kietku. Wutepdaza u wmwmros. [poreccsr,
nporekarmue B uHTepdase. Perummkamus — peakius matpuydoro cuute3a JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIM HA0Op — KapuOTHM. JMIUTOMAHBIA W TaITIOUIHBIA XPOMOCOMHBIE

Ha60p1,1. XpOMaTI/I)II)I. HI/ITOHOFI/ILIGCKI/IG OCHOBBI Pa3MHOXCEHUA 1 THAUBUAYAJIbHOI'O Pa3BUTHA




OpraHU3MOB.
Henenune knetkn — muto3. Craaun mMurtosa. Ilponeccsl, mpoucxoasaime Ha pa3HbIX CTaIUAX

MHTO3a. bronornyeckuicMBICIMHUTO3a

5.2

5.3

@®opMbl pa3MHOXKEHHS OPraHU3MOB: OecIiojioe W 1MojoBoe. Buapl 6ecrosioro pa3MHOXKEHHS:
JielieHue HaJlBOe, MOYKOBAHHE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE
pa3MHOkeHue. MIcKkycCcTBeHHOCKIIOHUPOBAaHNEOPTaHU3MOB, €rO3HaYCHUEITISICENIEKIINU
[TonoBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Craguu wMeiio3a. [lpormeccel, mpoucxopsiue Ha craausx weioza. I[loBenenue

XpoMocoM B Meno3e. Kpoccunrosep. broaornyeckuiicMpICi ¥ 3Ha4€HUEMENH03a

5.4

5.5

I'ameTorenes — mpouecc oOpa3oBaHUs IOJIOBBIX KJIETOK Yy KHUBOTHBIX. II0oNOBBIE KENE3bl:
CEMEHHMKHU U AUYHUKU. OOpa3oBaHUE U Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CcrepMaTo30uf,
AiLeKIeTka) — crhepmaroreHe3 U ooreHe3.  OcoOE€HHOCTHUCTPOEHHSSAMLEKIETOK U

CIICPMATO30U10B. OHHOHOTBOPCHI/IG. HapTeHOFCHGS

NuauBuayanbHoe pa3Butue (OHTOTEeHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTambl
SMOpPHUOHAIILHOTO Pa3BUTHS Yy IIO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHWE, TacTPYJISIHS,
opranorenes. [loctamOproHabHOE pa3BUTHE. THITBI TOCTAIMOPHOHAILHOTO PA3BUTHS: MIPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpeibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKIEHHBIC YPOJICTBA.

Poct m pasBurue pacrenuil. OHTOTCHE3 IIBETKOBOI'O PACTCHHS: CTPOCHHUE CEMCHH, CTaJIHH

pa3BUTHUSA

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTHEOPTraHNU3MOB

6.1

6.2

[Ipenmer u 3agaun renetuku. Mictopust pasBuTus reHeTuku. Bkiiag poccuiickux u 3apy0eskHbIX
Y4€HBIX B Pa3BUTUE T'€HETUKH. MeToAbl TeHETUKH (TMOPUI0IOTHYECKUH, [TUTOr€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTH4eCKUii). OCHOBHBIEC T€HETHUECKUE MOHATHUS. | eHeTndeckas CUMBOIIHUKA,

HCIIOJIb3YCMad B CXEMax CerH_II/IBaHI/II\/’I

3aKOHOMEPHOCTH HaclleZIOBaHUS MPHU3HAKOB, ycTaHOBIEeHHbIE . MeHnneneM. MoHoruGpumHoe
CKpelIuBaHue. 3aKkoH eAuHoOoOpasus TuOpUIIOB  TepBOro  mokosieHus.  [IpaBuio
JOMUHUPOBaHMS. 3aKOH paclleryieHus] npu3HakoB. ['mmore3a umctoTsl ramer. IlomHoe u
HEMOJIHOE TOMHUHHUPOBAHHE.

JlurubpugHoe  cKpeluBaHUe.  3aKOH  HE3aBUCHUMOTO  HACJEIOBAaHUS  IPU3HAKOB.
[{uTtoreHeTHYECKNE OCHOBBI TUTHOPUIHOTO CKpPENIMBAaHUS. AHAIU3UPYIONIEE CKpPEIIMBAHUE.

Hcnonn3oBanme AHAJIM3UPYIOMICTO CKPCIIUBAHNA NI ONIPEACIICHUA TCHOTHUIIA ocobu

6.3

CueruienHoe HacienoBanue mpuzHakoB. Pabora T. Moprana mo crenjieHHOMY HacjaeI0BaHUIO
reHoB. Hapyienue cuermsieHus TeHOB B pe3yjibTaTe KPOCCHHIOBEpa. XpPOMOCOMHAasi TeOpus
HAaCJEACTBEHHOCTH. | eHeTHYeCKnue KapThl.

I'enetnka mona. XpoOMOCOMHOE OIpEAEIeHHe TMoJjia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'omorameTHBIE H reTeporaMeTHbIC OPraHU3MBI. HaCHe}IOBaHI/IerI/I3HaKOB, CIICIIJICHHBIX C

I10JIOM




6.4

6.5

N3meHunBOCTh. Buabl M3MEHYMBOCTHU: HEHACJICACTBEHHAs] U HacleACTBEHHasd. Poib cpensl B
HEHACJIeICTBCHHON HM3MEHUYMBOCTH. XapaKTepUCTHKa MOAM(PUKALMOHHOM H3MEHYHUBOCTH.
BapuanuoHHsbIi psaa ¥ BapuanvoHHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U

Ka4E€CTBCHHBIC ITPHU3HAKKW U UX HOpMa pCaKIuu. CBOﬁCTBaMOI[I/I(bHKaHHOHHOfIH3MquHBOCTI/I

HacnencrBeHHas, WiIHM T'€HOTHIMYECKas, H3MEHYMBOCTh. KOMOMHATHBHAsS W3MEHYHMBOCTD.
Meiio3 ¥ TOJIOBOM MpOIeCC — OCHOBAa KOMOWHATHBHOM HW3MEHYMBOCTH. MyTallMOHHAS
M3MEHUYUBOCTh. Kiaccudukaiius MyTaluili: TeHHbIE XPOMOCOMHBIC, reHOMHbIE. YacTtoTa u
MPUYMHBI MyTaluid. MyrareHHble (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICICTBEHHOM

n3MenunBoctd H.M. BaBuiosa

6.6

I'eneruka wuyenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOAbl TEHETUKH YEJIOBEKa:
IeHEaJOTUYEeCKUil, OJM3HEIOBbIN, LHUTOT€HETUYECKHH, OMOXUMHUYECKHH, MOJIEKYISIPHO-
reHernyeckuii. COBpEMEHHOE OIpe/ieeHe TIeHOTUIIA: ITOJIHOT€HOMHOECEKBEHUPOBAHUE,
reHOTUNHpPOBaHKUE, B TOM uucie ¢ nomolnbto [MI[P-ananmuza. HacnencrBenusie 3a0osieBaHus
YyeloBeKa: TeHHble OoNe3HH, OOJe3HM C HACIEACTBEHHOW MPeapaclooKEHHOCTHIO,
XpoMocoMHBIe 0oje3Hu. CoMaThyecKue M TeHepaTUBHbIE MyTaluu. [IpUHIMIBI 370pOBOTO
oOpa3a JKH3HH, TUArHOCTHKH, MPO(HIAKTUKHA W JICYCHHS T€HETHYECKUX Ooje3Hed. Memuko-
TCHCTUYCCKOC KOHCYJIbTUPOBAHHUC. 3Hayenue MCIII/IIIPIHCKOfI TCHCTUKH B MPCAOTBPALICHHUU U

JIEUEHUH T'€HETHYECKUX 3a00JI€eBaHMI YeI0BEKa

CGHGKHI/IHOpFaHI/IBMOB. OCHOBBIOHOTEXHOIOTHHI

7.1

7.2

7.3

Cenekuus Kak Hayka M Tpoliecc. 3apoKJIeHUE CeleKUMH U JomecTukanus. Yyenwe H.U.
BaBumoBa 0 I1EHTpax TMPOUCXOXKIEHHUS U  MHOrooOpasus KyJIbTYPHBIX  pPacTEHHIA.

]_IGHTpBIHpOI/ICXO)K)IGHI/ISI}IOM&IHHI/IX)KI/IBOTHBIX. COpT, nopoaa, mirtaMm

CoBpeMeHHbIE METOMBI CeJeKIMU. MaccoBbIH M WHIUBUAYaIbHBIM OTOOpPHI B CEJICKIIHH
pacTeHui 1 KUBOTHBIX. OlIEHKa SKCTephepa. bIM3KopoACTBEHHOE CKPEIMBAHNE — MHOPUIMHT.
Uucras nuHus. CkpellMBaHWE YHUCTBIX JIMHUM. ['erepo3uc, WM TUOpHUAHAS —CuUJA.
HeponctBennoe ckpemmuBanue — ayrOpunuur. OtnanéHHas TUOpuAM3anUs U €€ YCHeXH.
HckyccTBEHHBI MyTareHe3 U IOJy4YEHHUE IOJUILIOMIOB. JIOCTHIKEHUS CEJIEKIMU PACTEHM,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak oTpacib TpPOU3BOACTBA. ['€HHas uWHXKeHepus. OTamlbl CO3/JaHUA
pexomOunantHo JIHK u Tpancrennsix opranusmoB. Kierounas uHxeHepus. Kierounsie
KYJIbTYPBI. MUKpPOKIIOHAIBHOE Pa3MHOKEHHUE pacTeHun. KnonupoBanue
BBICOKOITPONYKTUBHBIX CEIbCKOXO035MCTBEHHBIX OpraHU3MOB. DKOJIOrM4ecKue 51

studeckuenpodiaemsl. 'MO — reHeTHueCKUMOAU(PUIIMPOBAHHBICOPTaHU3MBI

11 KITACC




Kon

IIpoBepsieMbliIdIeMEHTCOAePKAHUSA

1.1

1.2

1.3

DBOJIOLIMOHHAIOMOIOT M

DBOIIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CunerenbctBa 3BoNONMU. [laneoHTONIOrMYECKHE: MMOCIEOBATEILHOCTD MOSIBICHUS BUIOB B
MAJICOHTOJIOTUYECKOM JICTOMUCH, TMepexoansie ¢GopMbl. buoreorpaduyeckue: CXOACTBO U
paznuure GayH u (prop MaTepuKoB U OCTPOBOB. DMOPHOJIIOTUYECKHE: CXOJCTBA U Pa3Ivuus
SMOpPHUOHOB pPa3HbIX BHUIOB I03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIC,
aHAJIOTUYHbIE, PYJAUMEHTapHbIE OpPTraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOACTBO

MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJINYECKUX MTyTeH Y BCEX OPTaHU3MOB
OpomonmonHas teopust Y. [lapuna. Ilpeanocbuiky BO3HUKHOBEHUS JapBUHHU3MA. [[BHOKyliue
CIJIBI JBONIOLMHU BHUAOB MO JlapBUHY (M30BITOUHOE Pa3MHOXKEHHE NPU OrPAaHUYCHHOCTH
pecypcoB, HeomnpeaenEéHHas N3MEHIHBOCTh, O0pPH0a 32 CYIIECTBOBAHKE, ECTECTBEHHBINH 0TOOD)
Cunrernueckas Teopust 3Boionuu (CTD) m ocHOBHBIE €€ MOJOKEHHS. MUKPOIBOJIIOIUS.

[Tomymsimus Kak eMHKUIA BUA U SBOTIOIUI

1.4

JBwxyue cuibl ((hakTopbl) HBOJIOLUUM BUAOB B IpHpojae. MyTalMOHHBIM mpouecc u
KOMOWHATHBHAsA HM3MEHYUBOCTh. [lomynmsiuonHsle BOJHBI W npeiid reHoB. M3omsmus u
murpanus. EctecTBeHHBIN 0TOOp — Hampapistomuil (akTop 3BoatoLHU. DPOPMBI €CTECTBEHHOTO
orbopa.

[IpucnocoOaeHHOCTh OpPraHU3MOB KaK pe3yiapTaT 3Bomouuu. Ilpumepsl mpucnocoGieHuit y
OopraHu3MoB. ApoMop(]o3bl U UINOATATITAIINH.

Bun wu BumooOpasoBanue. Kpurtepuum Buma. OcHOBHble (OpMBI  BUA00OpA30BaHUS:

reorpaduyueckoe, 3K0JIOrHIecKoe

1.5

2.1

2.2

MaKpOBBOJ'HOI_II/ISI. (DOprI OBOJJIIOIHNHA (I)I/IJ'IGTI/I‘-ICCKaSI, AUBCEPICHTHAsA, KOHBCPICHTHAs,

napajuienpHas. HeoOpaTuMocTh3BOIIOUN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbIe NPEACTABICHUS O 3apOKICHUH XU3HHA. HaydHble rHIIOTe3bl BOSHUKHOBEHUS KU3HU
Ha 3ewse: abuoreHe3 M MaHCHepMHUs. XUMHUYECKas HSBONIONMA. DKCIEPHUMEHTAIbHOE
MOATBEP)K/IEHUE XUMUYECKOW »HBosounu. HauanbHble 53Tanbl OUOJOTMYECKOW HBOJIOLHUU.
I'mnoreza PHK-mupa. IlepBble kietkn m ux s3Bomtonus. PopMupoBaHME OCHOBHBIX T'PYIII

JKHUBBIX OpPTraHU3MOB

PazButue xxu3Hu Ha 3emuie 1o spam u nepuoaam. Karapxei. Apxeiickast U mpoOTepO30MCKas 3pBbl.
[Taneosoiickas »pa u e€ Mepuoibl: KEeMOPUNUCKUN, OPJAOBUKCKHUM, CUITYPUICKUH, EBOHCKUH,
KaMEHHOYTOJIbHBIN, IEpMCKUI. Me3030lcKas 3pa U €€ IepHoIbl: TPUACOBBIN, FOPCKHNA, METTOBOM.
KaitHo3oiickas 52pa U €€ mepuoAbl: MaJeOTeHOBbIM, HEOT€HOBBIM, AHTPONOIE€HOBBIN.

XapaKTepI/ICTI/IKa KiImMaTa W TCOJIOTMYCCKUX IIPOLCCCOB. OcCHOBHEIEC ATaIlbl 9BOJJIOIINH




2.3

pPacTUTENBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH M JKUBOTHBIX. [losiBiieHwme,

pacuBeT U BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB

Cucrema OpraHMYeCcKOrO MHpa Kak OTpakeHue HBOMIONUUA. OCHOBHBIE CHCTEMaTHYECKHE

IpyMIbl OPraHU3MOB

2.4

OBomronus 4enoBeKa. AHTPOIOJIOrUs Kak Hayka. PasBUTHE NpencTaBIeHUN O NMPOUCXOKICHUU
yenoBeka. MeToabl u3ydyeHus aHTpornoreHeza. CxoJCcTBa M pasziuyMsl YEJIOBEKAa U >KMBOTHBIX.
CucremaTueckoe MoJ0KEHUE YEIOBEKa.

JBmwxyue cuibl (akTopsl) aHTponorenesa. HacinencTBeHHass MN3MEHUMBOCTh M €CTECTBEHHBIN

ot6o0p. OO1IEeCTBeHHBIHOOPA3KU3HU, U3TOTOBICHUEOPYIUNUTPYAA, MBILIIICHHE, PeUb

2.5

2.6

3.1

3.2

OCHOBHBIE CTaJMU W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKU, YenoBek yMmenbid, YemoBek
npAMOXOJAInid, YeloBeK HeaHIepTanbCkuid, YemoBek pa3ymHbld. Haxoakum uckomaeMbix
OCTaHKOB, BpEMS CYILIECTBOBaHUS, 00JacTh pacIpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3

KU3HU, OPYIUs

YenoBeueckne pacbl. OcHOBHble OoJbIIME pachl: €BpoIreouHast (eBpas3uiickas), HeErpo-
aBCTpajoujHas  (9KBaTOpHaJIbHAs), MOHIOJOMAHAas  (a3MaTCKO-aMepuKaHckas).  UepTbl
IPUCIIOCOOJIEHHOCTH MPEACTABUTENICH UEeNOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAHMSL.

EnunctBo uenoseueckux pac. Kpurukapacuzma
OpranusMsl 4 OKpyXxarouiascpeaa

OKkoJsiorusi Kak Hayka. 3aJadd U paslelibl 9KOJIOTUU. MeToabl 2KOIOIMYECKHX HMCCIEIOBAHUM.
Dkosornyeckoe MHpoBo33peHHe. CpenbloOMTaHUSOPraHM3MOB: BOJHAs, Ha3€MHO-BO3JYyIIHAs,

ITOYBEHHAs, BHYTPHOPTaHU3MEHHAs

Oxonornueckue ¢daktopel. Kiaccudukamus dKoOMOrudecKux  (HakToOpoB: aOUOTHUYECKHUE,

OMOTUYECKHUE U AHTPOIIOI'CHHBIC. ﬂeﬁCTBHCBKOHOFHqCCKHX(paKTOpOBHaopFaHI/BMLI

3.3

3.4

3.5

AbuoTtnueckue (GakTopbl: CBET, TeMIleparypa, BiaxHocTb. @otonepuonusm. Ilpucnocobnenus
OpPraHU3MOB K JIEUCTBUIO aOMOTHYECKUX (hakTOpoB. buonornueckuepuTmbl

buotnueckue ¢akropsl. Buapl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XMIHUYECTBO,
MapasuTU3M, MYTyajJu3M, KOMMEHCAJIU3M (HaXJ1eOHWYEeCTBO, KBAPTHPAHTCTBO), AMEHCAIM3M,
HENUTPATIU3M. 3Ha4eHNeOMOTHYECKIXB3aUMO/IeCTBUNA UIACYIIECTBOBAHUSIOPTaHU3MOB B
MIPUPOTHBIXCOOOIIIECTBAX

DKOJIOTHYECKHE  XapaKTepUCTUKH  momyisiiuu. OCHOBHBIE — IOKa3aTead  MOMYJISINH:
YHCJIEHHOCTb, IJIOTHOCTb, POXKIAEMOCTB, CMEPTHOCTb, IIPUPOCT, MUTpaLus.
JIMHAMHUKAYUCTICHHOCTUIIOMYIISIIIUY U e€perysuus

COO6HI€CTBa 1 3KOJIOTUYCCKUECCUCTEMBI

Coo0mmecTBo opraHu3MoB — OuoOreHO3. CTPYKTypbl OMOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,




Tpoduyeckas (mumieBas). Bunbi-nomuaantel. CBsi3u B OMOIIEHO3€

4.2

4.3

Dkojoruueckre cucreMbl (9kocuctembl). llonstue 006 »dkocucremMe U OHOreolEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBHl HKOCHUCTEMBI: MPOJYLEHTbl, KOHCYMEHTBI, PEIYyLICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPruM B 3IKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetdn. OCHOBHBIE TIOKa3aTeNd 3KOCHUCTEMBI: Omomacca,
MPOYKIHS. DKOJOTHYECKHE MHUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoiicTBa

9KOCUCTEM: YCTOMYUBOCTD, CAaMOpETyJsiuusl, pazsutue. Cykueccus

[IpuponHble  3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. OKOCHCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOdKocucTeMbl. buomormueckoe u
XO03SICTBEHHOE 3HAUYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (akTop ycroumBOCTH 3KOcHCcTeM. CoXpaHEHHE OHOJIOTHYSCKOTO

pa3zHooOpasus Ha 3emiie

4.4

Yuenne B.U. Bepnanckoro o Ouocdepe. ['panuiiel, coctaB u crpykrypa ouocdepsl. Kupoe
BemiectBO M ero  (Qynkuun. OcobenHoctn Ouochepbl Kak TI00aTbHOW 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHMe U oOpaTHas cBsa3b B Ouocdepe. KpyroBopoTsl BemecTs u
OMOTCOXMMHUYCCKHE  IHMKJIBI  JJIEMEHTOB  (yriepona, as3ora). 30HAIBHOCTHOMOC(hEpHI.

OCHOBHBIEOMOMBICYIIH

4.5

YenosedecTBo B Omochepe 3emuin. AHTPOIOTCHHBIE W3MEHEHUs B Ouocdepe. ['mobdanmbHBIC
AKOJIOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO VYIPABICHUS MPUPOJAHBIMH pECypcaMM M HUX HCIOJIb30BaHUE.

JIOCTHXKEHHUSIONOIOTHH U OXPaHAPUPO/IbI




YYEBHO-METOJAYECKOE OBECITEYEHUE OBPA3OBATEJLHOI'O
IMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JJIs1 YYEHUKA

buonorus: 10 kinacc: 6a30Bbii ypoBeHb: yueOouuk/B.B.[1laceunnk, A.A.
Kamenckuii, , A.M. Py6mos, I'.I". [lIsernog, 3.I".I"'anonrok; mo penakiuei
B.B.Ilaceunuka. - Mocksa: [Ipocsemenne.2021.- 223 c:u.- ( JIuHMS )XU3HN)

METOIANUYECKHUE MATEPUAJIBI IJIA YYUTEJISA
1. buonorus: 10 knacc: 6a30BeIi ypoBeHb: yueOHUK/B.B.[Taceunuk, A.A.
Kamenckutit, , A.M. Pyoros, I'.I'. llIseros, 3.I".I'anoxok; moa peaakiuein
B.B.I[laceunuka. - Mocksa: [Ipocsemienne.2021.- 223 c:ui.- ( JIuHuS KU3HM)
2. Cucrtema OLIEHKHU JOCTHKEHUH TUIaHUPYEMBIX MTPEAMETHBIX PE3YyJIbTaTOB
OCBOEHHsI yueOHoro npeamera «buosorus»: Meroauueckue pekomenaauuu / [JL.A.
[Tapmrytuna, A.B. OBunHHuKOB]. — M.: ®I'BHY «MHCcTHTYT CTpaTerun pa3BuTus
oOpazoBaHnus», 2023. —140 c.: un

3. ”THOOPMAIIMOHHO-METOANYECKOE ITMCHbMO

Ob OCOBEHHOCTAX ITPETIOAABAHUMA YUEBHOI O ITPEJJMETA
«BHUOJIOT'SA» B 2025/2026 YYEBHOM I'OlY

HopmaTuBHO-1IpaBOBBIE JOKYMEHTHI, 00ECIIEYMBAIOIINE OPTaHU3AINIO
00pa3oBaTeNbHOM IeATEIbHOCTH M0 yueOHOMY npeameTy «buomorusy

B 2025/2026 yueOHoMm roay. M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS
oOpazoBaHus», 2025.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmorexa LIOK
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